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Heavy Artillery, its Construction, 69, 128 

Hememann on the Lepidoptera of Germany, 45 

Hector (Dr. James), on Aurora Australis, 447 

Hele (N. F.), “Notes about Aldeburgh, Suffolk,” 485 

oe (Piof.) on Faraday, 51; his ‘ ‘Tonerapfindungen,” 
405 

Henderson (Jas. }, his Patent Steel Process, 94, 233; on @he 
Action of Fluorspar on Cast Iron, 440 

Herschel (A. S.), on the Aurora Borealis, 5; on Aurora 
Borealis at Glasgow, April 9, 1871, 486 

Herschel (Sir J. F. W., F.R.S.), on Terrestrial Magnetism~@249 

Hereditary Defo: mities, 7, I4, 47, 127, 168 

Higgins (Rev. Henry H.), on Invertebrate Animals in ¿be Fiee 
Museum, Liverpool, 202, 481 e 

Highton (Rev. H., M.A.), on Chemical Change, Heat and 
Force, 344; on Perpetual Motion, 368, 407; on “the Over- 
throw of Electro-Dynamics,” 386 

Hind (J. R., F.R.S.), on the Transits of Venus in 2004 and 
2012, 51 

Hyaltalin (J A.), on the Singing of Swans, 29 

Hobart Town, Royal Society of Tasmania, 359 

Honey Bee, The, 385 

WWonolulu, Botany in, 173 

Hooker (Dr. J. D., F.R.S.), on Schimper’s ‘‘ Vegetable 
Paleontology,” 42 or Nepenthes, 147; his Botamcal Ex- 
pedition to Morocca, 45% 

Hooker (Mis. F. H), on Chip Hats, 45; on Electric Telegraphs 
Earthquakes, 47 

Hoolock Gibbon at the Zoological Gudens, 481 

Hopkinsen (Dr. J ), on Work and Force, 407 

Horned Toad of Oiegon, 512 

Horticultural Society, Sale of part of Chiswick Gardens, 152 ; 
: Prizes offered for Collections of Economic Entomology, 495, 512 

Horticulture in France, Fund to relieve Sufferings from *the 
War, 372, 414 (See Pans) 

Houghton (Rev. W.), on thaCockioach, 27 ; on Fungi, 126 

Hughes (T. Mc. K., F.G.S ), on the Cretaceous Period, 308 ; on 
Caves near St. Asaph, 3273 Occurrences of Glutton near St. 
Asaph, 425 

Hulme, Science Lectures at, 193, 212, 232, 332, 493 

Humboldt Scholarship at Boston, 254 

Huxley (Prof.), his Lay Sermons, 22; on Bacteriaand Spon- 
taneous Generation (Br. A.) 37; on Natural Selection (Br. A.) 
38% elected President of the Birmingham and Midland Insti- 
tute, 231 

Hyatt (James), on the Spectrum of the Aw ola, 104 

Fybuidity and, Mimicry (See Mimicry) 


Ice, its Prismatic Structure, 105, 288 

Ice-making Machine, American, 134 
«Imagination ın Science, 395 

Im Thun (E. F.) on the Irish Fern in Cornwall, 509 
India, Cotton Cultivation in, 153 

India Museum, its Zoological Collection, 328 

Indian Notes, eee 153, 1 s$, 

295, 308, 313, 72, 384, 413, 472, 494, 499, $13 

Indianopolis Acad my f Sciences, 92 

ngleby {Dr C. M.), on the apparent Size of the Moon, 228, 
Jk Plaat of New Granada, 473 

‘Inorganic Chemistry, Class Book of,” by D. Morris, B.A., 345 
Insulation®æf St. Michael’s Mount, Cor nwall 406, 245, 265, 289, 
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b es Tnsects, Metamorphoses of,” @rof. P M. Dunc&n, FR.S., $n 
the, 329 
International Exhibition of * S21, 132, 172, 3a” 


_" Animals collecteds mn the Feee Museum; Livirpaol, 
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179, 194, 213, 292, 244, 275, © 


Afinual Meeting, 470 
Iron, Cast, Action of Fludt Spar on, 435 


Jack (Piof. W.), on Fernet’s ‘‘ Elementary Physics,” 33 

Jackson (John R., A.L.S.), on the Produce and Supp of Sugar, 
150, 230; on Algaroba, @47 

Jackson (Rev. Thomas, M. a }, on “Our Feathered Com- 


panions,” 344 
Jamieson (Dr. R. A.), on ee 168 


+ 
Japan, Botany of, 170 z 
Japan Clover, 194 ; 
*} Japan, gande Crabs from, in British Museum, 333m mame 


Japanese P , 54 

Jeffreys (J. Cane. F,R.S.), on Ocean Currents, 45, 
Deep-sea Researches, 334, 415, 454 

Jerdan (W. L, FER G. S.) on the Action of Vis inertia in the 
cann, 505 

eJeremiah {J.), on the Aurora Borealis, 174, 487; on the 
Milky Way, 48, 167 

J&ons (Prof, W. Stanley), on the Power of Numerical Discri- 
mination, 281, 367, 405 

ae (Keith, Jun. F R.G. S.) Zon Ocean Cunents, 227, 265, 
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Jones (J; Matthew) on Faunas of Ocean Islands, 488 

Jones (Prof. T. Rupert), on Cave Paintings by Bushmen, 107. 

Jones (Thomas Rymer, F.R.S ), his Adaptation of Dr. Brehm’s 
work on Popular Ornithology, 402 

Joule (Dr. J. P., F.RS.), on the Performances of the Wied. 
Magnetic Engme, 47 474 

Journal of Botany, 182 (See Botany) 

Jupiter, the Planet, Cmservations®of, 430 

Jute, Cultivation of, 194 


Kaieteur Waterfall, Danerara, 108 

Kent (W. Saville, F L.S.), on new Species of Madrepore® 492 

Key (Rev. H. C ), on af Earthquake on March 20, 426 

Kanahan (G H., F.G.S ) on early mentions of the Auiora 
Borealis, 105, on the Eozoon Canadense, 267; on the 
Cretaceous Period, 286 

Kingsley (Rev. Canon), Note on Cockroaches, 148 

Kohlrausch (Prof.}), on Practical Physics, 121 + 

Kingfishers, Monograph of the Family of, by R. B? Shape, 
F. L.S., 466 

King’s College, 212 

Kirkwood (Piof. D.), on the Spectrum ofthe Aurora, 126 

Kreft (Gerard), on the Ceratodus Forstert, 107 


Lacroix (Paul), on the Arts in the Middle Ages, 404 

Ladies’ Educational Association, 312 g 

Lake-dwellings of the Orinoco, 11 

Lankester (E., M.D., F.R.S., on Scarlet Fever, 41, 125; on 
Science at School Boards, 161 ; on the Small-pox Epidemic; 
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rey (E. Ray, F.L S.), on Phosphatic Manfftes, Ua Dr. 
Nicholson’ : ‘t Zoology,” 86 
Landslips, 21 
Langley (S P ), on the American Eclipse Expedition, 228 
Langton (John, Ottawa), on Amora by Daylight, 510 
La Plata, its Resources, 83 
Lartet (Mẹ, Professor of Paleontology, Obituary notice of, 372 
Laughton (J. K.), Can Weather be Influenced by Artificial 
means? 306; on Physical Geography, 383; on Ocean¥Cur- 
rents, 246, 326, 447, 469 
Learned Societies, and Condition of Science and Learning, by 
W. E. A. Axon, 162 i 
Leeches, Trade in, 213 s 
Leeds Naturalists’ Field Club, 54, ‘o8 
Leeds Philosophical and Literary Society, 413, arn 
e1pzig, Physiological Laboratory at, 142 
Lemorg fiom Sicily attached by a Paiafite, 25 2e 
Lenses OP Microscapes, Improvements in, 334 * 
eo for Vision ttlow Water, 387 
epidopt®a of Germany, 45 
Leroy (Charles 


rges), ani the Intelligence and Perfectibility 
of Animals, 182 
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Lewis (T. Re M.By, on the Fungoid Origin of Cholera, 391 ® | Mivari (St. George, F.R.S.), on the Genesis $f Species, “270 ; on™” 
Linnean Society, 58, 78, 118, 158, 260, 300, 359, 378, 420, 478 Ape Resemblances to Man, 481 ; remaiks thereon by Edwaid 
Iiverpool, Collection of Invertebrate Apimals m Free Museum, Fry, Q.C., 506 Lm 
202, 481 @ ia Monck (W. H.),%on the Iafluence of Aqueous Vappur one 
Liverp¥ol, Proposed Scientific Colle, 133 e Meteorology, 495 á f, 
Lockyer (J. Norman, F.R.S. ); ons pectroscopic Observations-of | Monro (C. J.), on Natural Selection, $: ; on Yellow, 246 
the Sun, 34; on the Selar Echpse, 221, 321 e Montreal Natural History Society, 118, 21% 239, 460 ê 
Lockyer, Mrs, Norman, .her Translatic&i of Flammarion’s “ Mar- | Moon, its Apparent Size, 228 (See Lunar Halos) 
© vels of the Heavens,” 285 Morell (J. R.), ‘The Essentials of Geametry,” 323, 347, 497, 
. Locusts on en East Indian Cotton Plautation, 154 427, 446 o. e 
London Confoint Examining Boards, é 54 Morell (Catheiime), * Descriptive Travels and Adventures,” 404 
“London Institution, 118, 139, 172, 218 Morris (D., B.A.), his “Class Book of Inorganic Chemistry,” 
London University, 294, 472 345 e 
Lough (B.), on Quinary Music, 3h i Morris (Rev., F. O, B.A.), his “Works in Natural History, 
Lubbock (S5® Jehn, Bart, MP., F.R.S.), on the ‘Origin of &e,” 1223 on “Dogs and their Doings,” 344 
Civilisation,” 362 : “Morse (Prof.), Statue to, 35 
Lunar Halos, 245, 366, 407 - Moth, a Rare, 369 
“ MMirwmandrée,” Prof. H. G? S. Smith, F.R.S on, 167 Mott, (F. T.}, en the Primary Colou®s, 246, 264, 307, 327; on 
Lyall (W.), on a Wind-direction Rain-gauge, 448 Comet’s Tails, 265 
à Mowmtain Climbing, 90, 127 ” 
McDougall (G.F.), on Sharks announcing their own capture, | Mount Etna, 266 
208 z Mount Washington in winter, 3143; its height, 487 
Madrepore, New Specieggf, 492 e ® > | Muir (T.), on Measurement of Mass and Force, 426 
Magellan and Patagonii Natural History of, 484 Mulley (Prof. Max), on the Insulation of St. Michael’s Moun- 
Magnetism, Terrestrial, M. Petersen on, 249 *Cornwall, 206, 245 ' 
Maidstone Watural History and Philosophical Society, 380 Mullen (J.), on Quinary Music, 367 
Main (Rev. R, F.R.S.), on the Aurora Borealis, 7; on Murchisor® (Gr Rodenck, P.G.S., F.R S.), his illness, 92, 113, 
November Meteors, 52 è @ 132; his endowment of a Char of Geology at Edinburgh 
Maize, its Introduction into China, 214. University, 152 
Mammalia, Osteology of the, 251 Murphy (J. J, F.G.S.), on Clouds, 28; on Hereditary Defor- 
“Man, Natural History of,” Rev. J. G. Wood, 9 mities, 127; on Hailstones, 167; on Atmosphenc Currents, 
Man’s Bare Back, 127 ‘g 228; on the Prevalence of West Winds, 306, 427; on Ocean 
Wanchester Field Naturalists’ Somety, 453 Currents, 469 
Manchester Literary and Philosophical Society, 17, 91, 199, 219, | Murray (A.,F.1.S.), on *f Mimicry and Hybridisation.” 154, 186 
317, 378, 439, 458 - Muscular Exertion, Rev. Prof. S. Haughton, F.R.S., on the 
Manchestgr, Scienge Lectures to Working Men, 53 Natural Laws of, 289 m 
anp (Dr.), on the New Hospital of St. Tlf®mas, 201, 503 Museums, Botanical, 401, 425 
Mailborough College Natural History Society, 14, 231, 4.14 Museums of Natural History, 351 
Maishall (John, F.R.S.), on ‘‘ Pangenesis,9 467 Museums of Natural History in Germotiy, S41, 462 
“ Margels of the Heavens” by Flammarioa, translated by Mrs. |- Music, Proposed Traming School for, 152 
Norman Lockyer, 285 ° Music, Quinary, its Performance, 281, 367, 387, 405 
Masters (Di. M.T., F.R.S }, on Botanical Museums, 425 Musical Intervals, 75 : 
Mathematical and Physical Science at Brtish Association, 18, 37 [| $ 
Mathematical Society, 78, 178, 278, 358, 397, 518 Natural Selection, A. W. Bennett on, 30; Mr. Wallace’s Reply, 
Matheran Hull, Bombay, its Natural History, 244 49; Mr. Bennett’s Rejomcer and Correspondence, 65 ; Letters 
Measurement of Mass, Prof. Everett on the, 167, 187, 227, 266, from A. R. Wallace, S. N. Carvalho, jun., and C. J. Monro, 
325, 345e 300, 426 869107; A. W. Bennett on, 147, 162, 270, 272, 426; Edward 
Meat Preservation in Australia, 373 Fry,Q C, on, 506 (See Sexual Selection) 
Mechanical Science at Brush Association, 18 * Natural History, Works on,” by Rev. F. O. Morris, B. A., 122 
Medical Schools m Enggind and Germany, $1 ‘* Natural History of Man,” By the Kev. J. G. Wood, M.A., 9 
Melbourne, Industrial and Technical Museum, 213 Natural Histoiy Collections of the British Museum, 108 
Meldola, (R.), on Sexual Selection, 508 Natural History Museum at South Kensington, Plans for, 352 , 
“ Messenger of Mathematics,” 493 Natural History Museums, 381; their Utilisation in Germany, 
“Metamorphoses of Insects,” Pios P. M. Duncan, F.R.S., 441, 462 
on, 329 Natural History Professorshiv, Queen’s College, Belfast, 33 
Meteorte Iron, 36 Natural History Societies, 141 
Meteogic Shower, 168 . ‘ Natural History of Commerce,” by Dr. Yeats, 103 
Meteorological Magazine, 433 “ Natural History of the Azores,” by F. D. Godman, F.L.S. 
Meteghwer ai Report for 1869, 3 303 
Meteorological Society, 79 Nicholson (Dr. H. Alleyne), his “ Zoology,” 86 
Meteorology, a uestion in, 427 . Nicholson (Dr.) on * Zoology,” 86 
Meteorology in America, 153 Nitrate of Silver as a Microscopic Re-agent, 55 
et®rology m Asia, 509 Nitio-Glycerine and Gun-Cotton, 168 
feteorology, influence of Aqueous Vapour on, 495 Nepenthes (See Pitcher Plants) 
Meteor seen at Worcester, 333 e Newcastle, Science College at, 485 
Meteor in Peru, 512 New Mode of Evolving Light, 48 
® Meteorit, 68, 209, 308, 425 ° New Zealand Philosophical Society, IIQ 
Meiric System of Weights and Measures, 448 Kew Zealand®nimals at the Zoofbgical Gardes, 190, 268 
Microscope, the, 55 New Zealand, Thistles in, 1¢3 ° 
Microscope Lenses, Improvements in, 534 Norfolk and Norwich Naturalists’ Society® 98% t59, 239, 340, 
Mier&copical Society, 312 498 
Microscopy, American Journal 8f, 494 North London Naturalists’ Club, 113, 126 m : 
Middleton (Rev. C IT), on the Earthquake of Mach 17, 426 North Pole Expeditions, 54, 454 e ; 
Milky Way, 48, 15, 167 ova Scoua, its Ge@logy, 214 + 
Miller {Dr.), Meng rial tog293 e .’ November Meteors, 52, 68 e 
Mule: (Samuel Ik), on Science Teaching, 208 a NufericaleDiscxfmination, Poweresf, 281, 367, 4%; . 
Mimiciy and Hybridisation, by A. Muna, 133, 147, 154, od 
165, 186; illustrations from South Africa, by J. P.@Mansel Oaks, Californian, 327 e e 
Weale, 507 (See Natural Selection) Object “Meaching in mencas 475 $ , i 
H Mineralogie der Vulcane,” by Von G. Landge, §85 Observatory of Trinity College, Dublin, 74, 300, 332, 390, 445 ' 
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a Ocean Currents, 36, 48, 37, 108, 227,232, 246, 265, 307, 309, | Power (H, M.B.), on Wood’s “ Natural Hiftory of Man,” 9 
326, , 447, 469, 488 tt Practical Physics,” by Prof. €ohlrausch, 121 
we 9 Uceanig Vertebrates, 268 e Preece (W. Fẹ), on Earth Currents, 15 z - 9 
#9  Grigin of Civilisation,” by Sir Jéhn Lubbock, Bart., M.P., | Pre-Euclidian Geometry, 483 r j 
i e _ F.R.S.; 362 e 


Prior (R. C. AY M.D., F.L.9.), on the “ Popular Names of 


e Origin of Species, 27, 426 (See Darwinisng Genesis of Species, gritish Plants,” 962 ay 
Natur€l Selection) Prismatic Structure in Icey 288 


‘ Osborn (Captain Shera, R.N.), on the Geography of the Sea 
ed, 1330 
a E ea of the Mammalia,” by W. H. Flower, F.R.S., 251 
r> Otariadee { Sze Seals) 
Oxtord, Natural Science at, 14, 53, 170, 192, 491, 510 
Oudemans (J. A. C.), onthe Corona, 25 
“Our Feathered Companions,” by the Rev. Thos. Jackson, 
MLA , 342 . 
Oyster Cultivation, Report of the Irish Commissioners on, 332 
i * 


Pritchard (A.)}, on a new mode of Evolving Light, 48 e 
Proctor (Richard A., F.R.A.S.), on Tails of Comets, Corona, 
and Aurora, 247 å 
Procter (H. R.), on the Agrora Borealis, 6, 68, 346, 369, 468; 
on the Corona, 468; on Hailstones, 128 
“Progress of Science in 1870, $81 
‘* Protective Resemblances,”,.J P.M. Weale on, 587 
Public Schools Commissioners, 14” 
Primary Colours (See Colours) 
“ Pure Science, a Plan for,” by Prof. Williamson, FB. S. pemes, 
Pye-Smith (Br. P. H.), on Darwin’s “ Descent of Man,” 442, 463 


© 
Paisley, Natural History Museum, 275 
** Paleeontolopy of Man,” by Dr. Hamy, 143 a 
Palms in Ceylon, 275 
Pangenesis, John Marshall, F.R.S., on, 467 ; C. Darwin, M.A., 
F.R.S., on Mr. Galton’s Paper at Royal Society, 502 
Parasites, Prof. Van Beneden on, 392 
Paris, Notes on the Siege of: Danger to Collections, 73 ; Pardin 
des Plantes and Jardin d’Acclimatation, 113; Cultivation of 
Vegetables, 132; Société Chimique, 132 ; Proceediggs of the 
Institute, 132 ; Destruction of Nurseries and GreeMhouses, 172; 
Investigations into the Effects of Shells on Buildings and In- 
habitants, 253 ; Increased Mortality, 253; Injuries to the Jardin 
des Plantes, 253, 352, 372, 414.3 to the Jardin d’ Acclimatation, 
352, 353; Damage by Shells, 273 ; Elephants killed at Jaidin 
des Plantes, 274; Scarcity of Fuel, 295; Protection of the 
Louvre, 312; Meeting of Académie des Sciences, 113, 332, 
380. 400, 420, 440, 460, 493, 520’; Scientific Men killed during 
the War, 332, 333, 372, 413 ; Cattle Plague, Mortality of Men 
and Horses, 372; Fund for Relief of Horticulturists, 372 ; 
Science During the Siege, 490 
Patterson {T L.), oneBnage Bites, 308 
Peacock (R. A.}, on the Insulation of St. Michael’s Mount, 265 
Pearls from Mussels in Natal, 395 
Peirce (Prof. B.), on the Contraction of the Earth, 315 
Pengelly (W., F.R.S.), on the Insulation of St. Michael’s Mount, 
Cornwall, 206 
Pepsine, Glycerine Extracts of, 168, 207 
Perene (Amazons) River, its Exploration, 209 
Perpetual Motion, 368, 407 è 
Perrault (Ernest), on a Hearth of the Polished Stone Age dis- 
covered at Chassey, 224 
Perry (Rev S. J), on the®Chromosphere, 67; on November 
Meteors, 68 ; on the Earthquake of March 17, 405 
Perthshire Society of Natural Science, 153, 159, 233, 340 
P&trographical Literature, A. Getkie, F.R.S , on, 283, 302, 387 
Philadelphia, American Philosophical Society, 100, 200; 
Academy of Natural Sciences, 160, 179, 200, 279, 319, 499 
Phillips (Prof,), his Work on the Geography and Geology of the 
Thames Valley, 332 
Philology and Darwinism, 48 
Phosphatic Manures, 62 
Photographic Processes, 187 
Photographic Society’s Exhibition, 54. 
Physical Geography, by J. K- Laughton, M. A., 383 
Physical Laboratories, 241, 323 
Physical Science, School of, at Newcastle-upon-Tyne, 461 
Physiological Laboratory at Leipzig, 142 
Physiological Laboratories, 189 
Pickering, (Prof. Edward C.), on the Corona, 82; on the Spec- 
trum of the Auyyora, 104; os Physical LaboratoMes, 241 e 
Piesse (Septimus, F.C.S.)~ on the Colours of Feathers and 
_ Butterflies’ @Vengs,» 127 
: Pitcher Plants, 34, 167, 147. 148 
* Plants, ig spear of, 347 
è Pneumatic Tubes (See Tubular Postal Service) 
Pocklington (H.), on Pitcher Plants, 148 ; onsGum Dammar, 470 
ee Poggendorf’s Annalen, 139, 216, 258 ° 
® Pocklington (G¥), on the Auraga Borealis, 7 D ī 6 
èe è Porson Plant of Madagascar. 275 
Pylansation of Light and New Polarising Apparatus, by Sir C. 
Wheatsone, F.R.S., 514 ° 24 
Polished Stone Age, a hearth of tbat period at Chasgey, 224 
è  “ Popular Names of British Plants,” 362 r 


Quails, Increased Immigration of,*214 

Quain (Dr.)}, on Defects in General Education, 103 i 
‘Qualitative Analysis, Manual of,” by R. Galloway, F.C.S., 122 
Omatterly Jourdàl of Science, 236 

Quarterly Weather Report, 3 ; 
@uicksilver Mine in Chile, 36 
Quinary Music, 281, 367, 387, 405 
Queensland Acclimatisation Society, 194 5 


ë 


Rain Guage at Aldershot Camp, 509 
Rain produced by Fires, 448 
Ranyard (Arthur C., F.R.A.S ), Obituary Notice of Prof. De 
Morgan, 490 
Rare Fish (Trichiurus lepturus) taken at Seaton, 107 . -; 
Reade (T. M.), on Eozoon Canadense, 146, 267, 367 
“ Record of Zoological Literature,” 42 
Reeks (Henry, F.1,S.), on the Milky Wayg108 ; Agrona arcs 
in the East, 167 © 


è 

Resemblances of Plants, 347 š R 

Reynolds (Prof. Oabgme), on Tails of Comets, Solar Corona 
and Aurora, 228 œ o 

Robinson (Rev. C. J., #.L.S.), on the Resources of La Plata, 83 

Rickard (Major), on the Resources of La Plata, 83 

Riga, Naturalists’ Society of, 394 

Right-handedness, 168 

Royal Albert Hall, its progress, 152 ; its echoes, 469 

Royal Commission on Scientific Instiuction, 92, 273, 371 ; First 
Report, 421 ° 

Royal Institution, 53, 192, 317, 378, 453, 477 

Royal Society, its Government, I 

Royal Society, poo of, 34, 176, 937, 277, 316, 339, 356, 
375; 395s 397, 413, 410, 457, 517 

Rodwell (G, F., F.C.S.), his “ Dictionary of Science,” 325 ; on 
Science in Paris during the Siege, 490 

Rugby, Natural Science at, 372 7 

Russell (R.}, on Rain produced by Fies, 448 

Rugsia, Archzeology in, 373 

Russian American Telegraph, 74 ° 

Russian Honey, 275 : 

Rutherford (W.), his Photograph of the Pleiades, gt-™~® 


Saine (Robeit, C.E.), on Transmission through Pneumatic 
Tubes, 476 
St. Michael’s Mount, Piof. Max Muller on the Insulatio# of, ¢ 
206, 245 ; Correspondence thereon, 265, 289, 309 
St. Petergburg, Bulletin of the Imperial Academy of Sciences, 15 
St. Petersburg Geological Museum, 295 
St. Thomas’s Hospital, And&igements of, described bYR. J. © 
Mann, M.D, 201, 503 
Samuelson (H., M.P ), on the Eclipse, 310 
Sanderson (J. Burdon, I". R.S.), on Physiological Laboratories, 189 
Sanitary Tests, 347 é 
Sanitary Commission, Report of the, 393 
Savage (Dr. G. H.), on the Earthquake of Match 17, 405 
carlet Fever, Dr. Lankester on, 41, 125 e 
Schiff{Feugo), on the Constitution of Arbutin? 137 
SchinMwr’s ‘Traité de Paleeontologie Vegetal? 42 
School Books on Science, 274 (See Scientific Teaching) 
School @f Physical Science at Newcastle-upon-Ty ne, 461 
Schweinfurth (gr }, his letter fiom Central Africa, 215 
&‘* Schwei7& ische*Naturforsshende Gesellschaft,” 356 
Science, Progress in 1870, 181 > .* 7 
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Science, the Claims of, 61 - ~ | | Steel and Iron, Papers on, 94, 211 374, 388,410 ig s "ai o 
Stience at School Bgards, by Dr. Lankester, 161, 208 ®! Steel and Iron, Influence af Intense Cold on, 256 ba 5 
Science and Art Department, South Kensington, 232, 293, 408 | Stenhouse (Dr., F.R.S.), Pension granted to, 273 
Science College at Newcastle, 4 : Stereoscope, its Introduction in France, 154. o j 
"Science, Déctionary of,” by G. F. Rodwell, F.R®A. S., 325 Stewart (Prof. Balfour, F.R.®8.), on the Quarterly Weather Re @ , 
** Sciefce, Use and Limit of Imagimation in,” by Prof. Tyndall, port for 1869, 3.; his openmg Legture at Owen’s College, P, “ 

F.R.S., 183, W5 , Manchester, 5 ; on State Aid to Science, 29; Accident to, e 

Science in Government Workshops, 410 e 92, 113, 132; his “Lessons on Elementary Physics,’ 163 ; 

Science Teaching in Private’ Qchools, 240, 241, 305, 387, 404, on Heat Spectra, 276 
© 407, 495 Stone Age, the (See Polished Stone Age)e ' i ä 

Science andethe Working Classes, 21, 369 Strange (Colonel), on Dr. Siewart’s Lecture at Martthester, P; i 
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THE GOVERNMENT OF THE ROYALE SOCIETY 


er ` @ e 
E have so often maintained in.these columns that | 


Science cannot now he propelled on its onward 
course by the efforts of unassisted individuals only, and 
that the State must itself, sooner or later, put its shoulder 
vigorously to the wheel, that there is some danger lest we 
shoulg be thought to undervalue the force of private 
enterprise. We, on the tontrary, attach very high im- 

«portance to such enterprise, which ‘exists amongst us in 

England more abundantly than perhaps in any other 
country in the world. It exists in.two forms—in that of 
detached individual-effort,, and in that of voluntarily 
associated bodies, the Scientific Societies. To the latter 
only we propose now to address ourselves. ge 

The services that have been rendered to science by 
these societies infinitely surpass in kind and in amount 
all that has been done by means of all other agencies. 
By bringing together men struggling for the same goal, 
though often by different routes, by submitting to the 
arbitrament of open discussion opposite views relating to 
the same subject, by publishing theoretical, speculations 
however divergent, and experimental .results however 
discordant, and by rewarding pre-eminent services, the 
trith has the fairest possible chance of being elicited, and 
tle non-scientific classes become the recipients—-though 
often the unconscious, and therefore ungrateful, recipients — 
of benefits, material as well as intellectual, immeaSurable 

ån value. Sweep away what has been done for Science 

‘in England by Scientific Societies, and scarcely a trace 
of Science-would remain. For it must not be forgotten 
thet individual labourers, working in however isolated a 
manner, are largely indebted to the stores of knowledge 
garnered in the Proceedings of the Societies, for the 
yery tools with which they operate. 

Such being the vast émportance of these bodies, their 
constitution and system of internal government are ques- 
tions of theskighest interest. We propose to confine@ur 
remarks on the preSent occasion to the Royal*Sg iety, the 


highest of all, and that which shouldbe the pattern to all [nor Are the posts, of Se? 


~ ° Of Nature trusts the mind which bus for aye.” -WORDSWORTH 
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In former days, election to the Royal, Society was an 
eier matter than it is now, At present, personages of 
Royal blood and peers of the Realm -alone have special 
facilitees for admission. The ordinary candidates are 
submitted to an ordeal of considerable stringency. Vir- 
tually they are elected, though nominally only selected, by 
the Council, whose decisions, however, are almost in- 
variably ratified by the Society at large, The claims to 
admission of each candidate are carefully and fully dis- 
cussed in Council, and fifteen only are nominated by bal- 
lot each year. The number of candidates is usually about 
fifty. Though the Council’s list of fifteen does not always 
give universal satisfaction, yet_it must be allowed that 
names rarely, if ever, appear on that list whose bearers 
cannot point to actual scientific work performed by them- 
selves. Such a thing as the election of a thoroughly un- 
scientific or unintellectual man is unknown in the present 
day. It follows that the standard of mental power to which 
the Fellows of the Royal Society must, as a body, have 
attained, is very high. ` It may, indeed, be safely asserted 
that no corporation in the kingdom, or even in the world, 
can be for a moment compar@1 for mental power with the 
Royal Society. So much, in. briefest terms, for its con- 
stitution. ° 

The system of internal government by which the affairs 
of a body like this are regulated becomes a matter of the 
deepest moment, not only to the Sopiety, but to the nation 
and to civilisation itself, 

The governing body, the Council, is composed of a 
President, five Vice-presidents, and twelve ordinary mem- 


bers. These are all honorary posts. Two ordinary Secre- . 


taries and one Foreign Secretary, members of the Council 
with votes, are paid, the first two 300/., and the last rooz. 
per annum, out.of the funds of the Society. There is 
also a Treasurer, a member of Council, but unpaid. An 
Assistamt Secretary and agLibrarian, not members of the 
Counci], and of course both salaried, perform all the neces- 
sary routine duties. e #8 

. The Vice-presidents and ordinary members of Council] 
sit two years only, and then retire by rotatfon. *They œn- 
not be re-eletted until a year has elapsed since their re- 


= 


tirement. „The Presidentship fs not limited as to duratiqns”® 
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| ous progress and the wide expansion of scientif® thougpt 
which itis the purpose of the Royal Society to foster. e 
We have but lightly touched upon the®galier& features 
of the question, which is one®admuitting of a vast variety p 
of opinions, sme of which, we trust, will be eficited by 
our remarks, fow the apfeagance of which in these 


columns we feel that no apology 1s A 
e 
e 


THE GEOLOGY OF THE DIAMOND EVELDS 


There is a wide-spread feeling teat this form of govern- 
meat admitg ff improyement, and as the actual occupants 
MF the ebsts in which an alteration is thought desirable 
stand deservedly tery high in the estimation, not of the 
scientific®yorld only, but in that of the community gene- 
ily, te reform of which we are about to speak can 
” fortunately now be discussed without personality, and 
without any fear of the acrimony to which, under less 
auspicious circumstanges, such a discussion would inevi- 
"ably lead. © 


~”* 


The proposed alterations are of the very simplest kind, 
namely, that the tenure of office of the President should 
coincfde with that of the rest of the Council, and that the 
Secretaries and Foreign Secretaries should be unpaid. 

The inconveniences of the present arrangement, on 
which our space only admits of a few words, are, first, 
that however efficient, impartial, and undespotic the Pre- 
sident and officers may be, their permanent tenure “of 
their posts for a number of years in succession must tend 
to constitute them, in a Council undergoing yearly change, 
more or less an zweperium tn intperto. Indeed, their very 
efficiency and mastery of rule and precedent, in themselves 
most valuable attributes, aggravate, as well as amerate, 
this tendency. The practical effect Repair a is, that 
the President and officers naturally and unavoidably get 
into the way of acting together, and of bringing before 
the Council matters for deliberation in somewhat of a cut 
and dried condition, At the opening of the Session, the 
new members, it-1s well known, are naturally diffident of 
expressing views adverse to those thus prepared for their 
acceptance by such experienced hands; and it is a com. 
mon remark that ıt is only in his second year that a mem- 
ber serving on the Council for the first time usually de- 
clares his sentiments with independence and freedom. 
The choice, therefore, seems to lie between the experience 
which results from long service in the chair and secretariat, 
and the greater scope for deliberative activity, which 
limited service in those posts would afford. 

In deciding between the two alternatives, the character 
of the Council must be considered. It contains a small 
selected section drawn frof a large highly select body, 
the very créme de la crême of the science and mtellect 
of the kingdom, men who, one and all, are supposed to 
have gained their position by the most severe intellectual 
discipline, and who value that position as one of great 
responsibility and high honour. If chance, or favouritism, 
or money, or rank, had any appreciable influence on their 
election, the case would be very different. Some dry nursing 
might then be not amiss. But in the actual case, a Council 
composed of the flower of English intellect may safely be 
left to dehberate with unfettered republican freedom. 

Another inconvenience attending the permanent, or 
rather unlimited, Presidentship, is one which may be 
indicated without in the slightest degree applying it to the 
present distinguished occupanteof the chair, naiflely, the 
extreme difficulty, without caf'sing a scandal, of removing 
an inefficient or undesifable President. 

à third inconvenience consists inthe tendency towards 
an@unduly’ ConServative poljcy, which a permanent Presi- 
dent ıs liable to betray; and a fourth djs&dvantage is, 
“that the particulgr department of Science to which the 
e Feesident is devoted 1s apt jto be kept too continuously 
-prompent. These tendenfles are opposed, to the vigor- 
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OF SOUTH AFRICA 
J5 the September numberof the Cape Monthly Mağa- 
zzne 1s an interesting article on the abog subject, 
ey Dr. John Shaw, Gold Medallist in Geology at Glasgow 
University, from which we have made the following ey- 
tracts — o ` 

“In February 1869, I published a paper in the 
Grahamstown Journal on the geological structure of the 
Vaal Regicn along the line where diamonds were found. 
The fas chiefiy intended as a reig to Mr. Gregory’s 
denial of the veritability of the discovery of diamonds on 
vafious grounds, mainly geological and mineralogical, 
after a journey of exploration in the region. 
® “Since that time the finds of surface diamonds have 
increased, the stretch of country supposed to be diamond- _ 
iferous has extended, and, at the present time, systematic 
digging and washing for diamonds are being carried on 
with an enthusiasm which success alone can have created, 
by upwards of 1,000 white men im different parts of the 
Vaal Region, but prencipally a& Klipdrift, nfar Porall. 

“In July of this year I made considerable observatiorfs 
in the Vaal Valley, which show that the rocks are chiefly” 
trappean, metamorphi, and conglomerate in charaaser. 
I detected no pure grar&te formation, but syenite 1s, how- 
ever, developed extensively, and seems to be the base of 
the whole system of rocks at Klipdrift, A very singular 
rock appears in the shape of isolated boulders on the 
summits of the Kopjes, and especially of theecelebrated 
Old Kopje. This I take to be graphic granite (binary 
granite), or what Dana would call ‘ granilte,’ consisting 
solely of quartz and large crystals of fAspar. 

“ Above the syenite is a trap conglomerate in some 
places, in others are amygdaloids, and protruding through 
these again, basalt, assuming everywhere the hexagonal 
structure, and arising ın some places into insulated and 
‘compacted columns. ` 

“In some of the Kopjes there are remains of stratified 
rocks—clay schists, sandstone, chalk (or something ‘véry 
like itẹ which are evidently the last vestiges of a vast 
series of sedimentary strata, which formerly covered the 
whole present contour, but which have gradually given 
way to denudation and cataclysm. 

‘Such is*the character of the present rock system at 
Klipdrift, and with a few additfons (mainly supercumbent) 
af the whole rock series of the Vaal region. 

“On the summits of the Kopjes, and as a matter of 
course, in the crevices between the basaltic boulders, if- 
an alluvial gravel. In this are found the diamonds, and 
Ont surface some have been found, indigators of the 
wealth bengath. The pebbles of sandstohe, quartzite, 


e 
* The foreing article, received from a valued contributor, is of so 
much importance that we Mave given it this prominence without committing 
our@lves to an approval of the precise course proposed , we rather invite 
discussion,“ ED 
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crystalline g@ndstone, granite, clay slate, agate, tour- | amygdaloidal and conglomerate traps, At a subsequent g 
malne, iron pyrites, gafhet, garnet ‘spinel, &c., which | period, however, there must have been anot!f™ ‘elevation 
compost this alluvium, are all roundedfy polished and | for the blocks and cofumns radiate from a cenf¥é, go ate me , 


w&terworn, and are imbeadd@d at Klipdrift in a brownish, 
fatty earth.” | @ 

“The question art"¥¢,Js this Aluvium of recent or ancient 
formation? Did the majority of the pebbles exist in the 
form of a conglomerate, aggregated from the alluvium of 
a former age? Or have the I@opjes at no very late period 
been the ~ of the river? eè 47 

“Jti y opinion that the water-worn gravel has been 
under the eS ias of running water prior to the last 
great changes which formed the present landscape. 
greater number of the water-worn pebbles and boulders 
are of the basalt of the Kopjes. Many of them are a crystal- 
linesandstone, others are’ water- worn fragments of clayslate, 
sandstone, &c., of thg sedimentary rocks which exist in 
the Kopjes. Tye agates, tourmalints, and Zafnets 
are undoubtedly from some supercumbent conglome- 
rate sandstone which has yielded to denudation and’ no 
longer exists at Klipdrift, and also to a considerable extent 

-from the amygdaloidal trap everywhe¥e prevalent. 

have in my possession from the Vaal a single fragment 
of red sandstone containing garnets, but I have not suc- 


e ceeded in tracing this to its source. 


“Tt will, therefore, be sufficiently apparent that there 
must have existed, at a remote geological period, a series 
of mesamorplic and sedimentary ro@ks which lay above 
the present rock system of the region, and that, through 
siiccessive disturbances and persistent denudation, these 
havg been worn away, forming in great part the alluvial 
soil of the ‘present surface. 
of this series still exist, as in the clay-slaty crystalline 
sandstone and conglomerate of Sitlacomies Valley, in the 


thin layers of claystone, sandstone, and micaceous sand-° 


stone of sore of the Kopjes now worked for diamonds, and 
generalfy in the fragments of sedimentary rocks scattered 
over the surface along the whole Vaal Valley. g 

“I am decided]9 inclined to think that the diamonds 

have not been washed down from some higher region. 
I hope to show in another article that the Free State 
*possesses an independent diamondiferous centre, and 
that there no river has existed at any time, for there is 
no evidence of water-wearing, and the soil is not all@vial, 
Diamonds have been discovered two hours’ distance from 
Potthefstroom, and all down the Vaal to its junction with 
the Orange River, and thence to ten hours’ distance below 
Hope Town. This is a stretch of at least 500 miles. I 
b@ieve the diamonds have come from some rock which 
may now have vanished, but which existed | formerly 
throughout the whole region. 

“@n concluding at present®1 have to make some obser- 
vations on the position of the gravelly soil which is now 
being washed for diamonds. The old diggers are in 
tawour of the summits of the Kopjes. They have tested 


this belief, or rather forméd it, from -their experience of, 
-How can it be explained that the soil j igo 


the old Kopie. 
alluvial and ygtdepogited far above the influenges of the 
river? For teo or three miles inland, which lwfnvesti- 


gated, there is everywhere on the heights the same deposit, 


“There are certain facts which enable me to point out 
the geological history of thesg Kopjes.? The summits 
are allebasalt.e This has been protruded through the. 
e’ j 








The, 


_ In sodne few-spots remnants) | 


the crevices are wedgs2-shape@, or expanding outwards fo 
the surface. This subsequent-ugheaval wag evidently 
not simultaneous throughout the whole region, but suc- 
cessive, and therefore the bed of the stream was changea 
from place to place. -The. present bed of the Vaal can- 
not be an old one, and the whole surface of the country as 
far as the alluvial soi] extetids was, at different previous 
times, under the wearing and breaking influence of the 
river, Granting, then, a series of rocks such as‘ have 


Vaal, which by intermittent and successive upheavals was 


sence of alluvial gravel on the summits of the Kopjes far 
and wide is easily explained. 

“In the hollows no gravel is apparent, because a thick 
covering of sand, the accumulation of present denudation, 
lies over the siak, Diggers do not care to undertake 
the labo@r of carrying off the surface sand at present. 
In time this will be done, and I am convinced there will 
be found more diamonds than on the Kopjes And when 
the day comes when the bed of the stream shall be 
searched by deflecting the water in canals through the 
many flats which abound in the Valley of the Vaal, a 


I saw and for the reason I have now advanced, the pře- 
sent diamond digging of South Africa is only trifing in 
comparison to what it should afd Will ultimately be.” 


r 


PHE QUARTERLY MEARAN: REPURT 


Quarterly Weather Rebort of the Meteor ‘ological Office, 
with Pressure and Temperature Tables for the Year 

1869. Part I. January—March, 1869. 
| ae is an arduous undertaking to establish and vok a 

system which shall give'us a perfectly full, trust- 
worthy, and continuous account of the meteorology, of 
even so small a part of the globe as the British Isies, 
The Meteorological Committee of the Royal Society are 
therefore deserving of credit in the systematic effort which 
they have made to establish the weather records of these 
isles upon a scientific foundation. Nor must we forget 
that our Government has been yery liberal in this matter, 
and that a grant of 10,000/, a year devoted to meteorology 
represents a very handsome contribution from thatnational 
purse which is, alas! so often shut when it ought to be 
open, and so often open when it ought.to be shut. 

Let us now consider kow far the Committee have suc- 
ceeded in advancing our knowledge of British Meteoro- 
logy, and in what respect, ? any, they fave fal'en short 
o that which they might have beengexpeeted to accom- 
plish. For this purpose let us divide the labours of th 
Committee into three heads, and consider ‘separately theg 
system of obtaining information,*their system of discussing 
it, and, in the lasteplace, their system of publication. 

dn the fir&t place, and wish respect to*¢heir ‘observa-° 
tional system, it is hardly Tiecessgry to state that they have 

established seeen observatowes in which the vari8us 
-meteorolpgical elementseare Yegistered continuously by 


s g 2 . to * 


been described undergoing wager-wearing by the ancient | 


compelled continually to.change its cours@, and the pre- 


superior diamondiferous gravel will be worked. From; all . 


magans o photograph, or that the Kew ne age hass’ 


utlying olffervatories before they are sent tg the central | allude to their 
rad eof 
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undertaken to exarfine the records from these various 


e.Ħ Nor is it necessary to detaiPthe other steps which 
‘have from time to time bee& taken by the Meteorological 


Committeee-to insur@ instrumental and® observational | meteorologists, are yet extremely valuable and useful. 


accuracy ; -for men of science have only to examine the 


of the lessees Committee, that we &n only briefly 

system of public&tion. The reduced graphi- 
cal: sana ‘of the observatory records given at the , 
end of the volume? while hafdly enough for the want®of 


is impossible to say what “benefit f science may not re- 


various publisations of the office to be convinced that a | sult from bringing before the public Such a speaking 


large amount of accuracy has been already achieved. * 
In addition to the observations from self- -registering in- 


epitome of weather, and we owe many thanks to Mr. 
Francis Galton, the memb®r of the Meteorological Com- 


strumehits, other records of a I&ss complete nature come to. _ mittee who averted the mstgument which has given ws 


the office in continually-increasing quantity ; for,evidently, |; thesé admirable plates. 


the records from only seven stations, however completely 
equipped, are insufficient tp give us a trie view of the 
very complicated meteorology of these isles. If is, there- 


BALFOUR STRWART 
L ò : 





e BEET-ROOT SUGAR 


fore, an imporfant duty of the chief officer of the Cones | On-the Manufacture of Beet-Root Sugar im England and 


mittee so to increase this stock of observations as to 
obtain in time a complete and trustworthy meteorological 
record. There seems reason to believe that this will ulti- 


mately be done, and it will be a great boon tô meteoro- 2 


logical science when it is accomplished, 

But, if the observational system is important, the method 
of reducing observations is a point of equal importance. 
The condensed account of the quarter’s weather, and of 
its easterly storms, by Mr. Scott, are exceedingly useful 
summaries, and form, as it were, the first step of the 
ladder which leads from facts ,to laws, and it is hardly 
necessary to state that such summaries have a practical as 
well as a theoretical impoitance. ; 

We pass on from these to consider next thé tables of 
averages for the year £869, which have been given in this 
Quarterly Report. As far as the air-temperature and pres- 
sure are concerned, there ‘can be fio objection to tables 
giving average results. These are two meteorologicaleele- 
ments of a nature sufficiently simpie to render averaging 
desirable ; and the five-day means of those element given 
in page 41 form, perhaps, the best way of accomplishigg 
this. But surely the readings of the wet-bulb thermometer 
do not represent any siple meteorological element ! 
The moisture is best representéd by ascertaining the 


mass of vapour present in a cubic foot of air, this’ 


forming its legitimate expression in terms of mass and 
volume, which are fundamental physical conceptions, On 
the other hand, the temperature of the wet bulb, while it 
forms the easiest and best observational method of ob- 
taining continuous information regarding moisture, is yet 
in reality a very complicated joint function of the tempera- 
ture of the air, of its pressure, and of the mass of vapour 
present in one cubic foot. To give five-day, readings of 
‘the wet-bulb thermometer cannot therefore, we think, lead 
to any good result. 

We are just beginning to know alittle about the motions 
of the atmosphere and its variable components, and if we 


wish to extend out knowlegge in this direction, it seems *produced 17°6 per cent. 


perfectly essen@at that the physical meteorologtst should 
choose proper methods of reduction. His method ought 
wot to Be-oife which, when accomplished, may possibly 
increase qr knowledge. "but one which, from its very 
qnature, must utegessarily do so. He ought to seek to have 
ethe same certainty which the astronomer pdssesses, that 


` in treating his observatiogs after a particular method, the 


results will'infallibly extenel his ops a of - celestial 


e motions. t 
° We have dwelt so long upon "tiie Dart of the labowrs 
: * ; $ ar f 
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Trelan@d, By William Crookes; F.R.S., &c., Editor of 
` the @temical News. Illustrated with ten engravings. 
o PP. 290. (London: Longmans, 13%.) l - 


THs, work is founded on a series of articles by M. 
Julien M. Deby, C.E., published about a year ago 
m the Scientific merican ; these articles have, however 
Geen very much extended, and much new matter added, 
in order to bring thé subject down to the present date, 
and so increase its usefulness in assisting those who may 


wish to establish beet-root farms and sugar factories in ® 


this country. The experiences obtained abroad, and in- 
vestigations made in England ànd Ireland show that it 
would be quite possitle to groW sugar-beets with profit i in 
the United Kingdom. The beets might be used as fallow 
crop and cultivated, spstead of the roots grown in such. 
p quantities as food for cattle, since the beet-root Pulp 
fter the extraction of sugari even more valuable for, 
this purpose. 
During the year 1867, ee sugar of the yali of 
1,600,000/. was imported into this country, and it would 
appear that this might readily have been produced here. 
In the first chapter we have a description of the beet, 
and of the’ qualities that can most profitably be used for 
sugar making ; the weight of each root should not be less 
than I}lb., nor more than albs. ; ; smaller roots are fre- 


quently woody, while larger ones are watery and poor ine 


sugar. The juice should have a specific gravity between 
I‘o6ce and 1'07Q, though sometimes, when very rich in 
sugar, it rises to 1'075 or 1078. The percentage of sugar 
in the roots varies considerably, the minimum quar&ity 
give% in a long list of analyses being 3°62, while the 
maximum is 13'47. The next number below this maxi- 
mum is 13°49, and is interesting as representing tie 
amount of sugar found in red beet manured with London 
sewage. Peligot obtained as much as 18 per cent. from 
some French beets, and soe American specimens Rave 
It has been found in Freland 


‘that from 16 to 40 tons of roots may be grown on’ 


one acre, so that satisfactory results might be anticipated 


in that country. Chapter II. treats of the culture of the: 


&ect, the climate, kinds of soil, manure, and all the neces- 
sary diseqfions to thg agriculturist tọ ensafe a profitable 
return. “wChapters III. to VII. contain a detailed descrip- 
{jon of the mode of extraction of the sugar, and a 
very useful statement of thé cost of the different pieces of 
apparatus wequifed for working up 150,c00lbs, of beet- 
root per twenty-four hours during | five saa which 
“© 
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such a nature as to require a central establiskment tọ superintend 
their organisation and reduction. There is thus, ghink, the 
necessity for a @entral estgblishment of some kind, devoted. te 
that class of experiments and obseryations requiring great fimg °° S « 
great space, and great expense for their completion.” ô 
In every word of this also I. agree wite Dr. Stewagt. But I 

‘think a few words more are wanted to tell us by whom or how ~ 

these irstitutions should be founded and supported. J, who, 

have had the advantage of very frequently d@scussing ethe 


: è 
would bethe average yield of a 500 acre farm. Chapter 
e VIII. gives the quantity of*wateg required in such a ‘fac- 
tory, amounting to no less than 113,190lb., or 1,882 cubic 
feet per “hor; the expeitse of labour’ for one year at 
5,1902., the total agnual expense being 13,980/.@ the 
total receipts being Ngtimated® at 20,470/, leaving a 
profit of 6,490/, assuming that 8 per cent. of sugar 
is extracged from the roots. It is however probable 
that this percentage might be rfised to 10 per cent., when 
the profit would be 10,0904: Whe first outlay for the esta- 
blishment of the factory is calculated at 10,8454 Mr. 
Baruchson estimates the profit at 24? per cent. on the 
outlay when 6% per cent. of sugar is produced, each addi- 
tional 4 per cent. increasing the profit 7}@er cent., so 
that if 8 per cent. could be obtained the profit would be 
no less than 48 per cent. The ninth chapter describes 
the concreting processstof Mr. Fryer as applied to the raw 
juice, so as to enab#the réfinery to be carried on duringe 
the whole year instead of only during crop time. Chapter X.. 
is devoted to the application of the spent beet-root pulp. 
As far as chemical analysis indicates it will proye, when 

mixed with other materials,a more usefuf food for cattle 
than ordinary mangolds or even than the original roots, 
though it must be admitted that no comparative experi- 
ements on feeding have yet been made. The remaining 
five chapters describe the manufacture of spirit from beet 
juice, which has been found very profitable on the Con- 
tinent ;*the sucrate of lime*process wfich dispenses with 
thé employment of animal charcoal ; the manufacture of 
potash salts from the residues ; Exgise regulations, and 
Dr. @chiebler’s calcimeter for the “determination of the 
quantity of carbonate of lime in animal charcoal. 

We commend this valuable work to all interested in 
the subject ; and wish the author success in his endea- 
vours to introduce and encourage the extensive culti- 
vation gf btet-root in this country, and thus place us 
on a level with our neighbours on the Continent who have 
so successfully carried it out, 










































tion, that he considers this should devolve on the State, which, 

as I have often stated in public, ıs my own opinion. ut I 

think it a pity that, ata time when the question is attracting in 

scientific circles so much attention, this should have been left to ‘ 
inference by one so well qualified to speak with authority, and 

ob an occasion which ‘afforded so excellent an opportunity of 
“educating public opinion, on a sulGect which, outside scientific 

éircles, is so little understood. 

° . Avex. Stran@s, Lt.-Col, 
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The Aurora Borealis 


e A®prerry bright display of the aurora, which was witnessed. 
here last evenimg, exhibited such peculiar phenomena, that 
although I am told that they are common accompaniments of the 
aurora here?’a description of them may yet be new to some of 
your readers, The times given in the description are by estima- 
tion from the striking of town clocks; the night being dark, and 
the light of the aurora not sufficient to enable me to consult a 
watch. 

At 85 25M @ straight double beam of faint white light ex- 
tended from Altair in the west, across y Andromedæ overhead, 
nearly to the E. N.E. horizon. The northern branch of the arch 
was the brightest, about 3° broad, and it was accompanied a ‘ 
distance of 10%or 12° on the southern side by a parallel and 
fainter arch. I was prevented from watching the duration of 
this appearance and the further: progres of the aurora until a 
few minutes after ten o'clock. At that time a few columnar 
streamers of white were visible in the west, one of which, very 
bright, extended from a Sagitte to ¢ Cygni, and was accom- ’ 
panied by fainter streamers from £ to between yand «e Cygni, 
and from Altair to § Cygni. I noted their dnection, and that ` 
of a few other streamers later, in opposite parts of the sky, in 
order to determine the position of their centre of convergence. 
Butethis was at the same time clearly shown by a patch of nebu- 
lous white light, 10° or 15°-wide, from the centre of which, at 8 
Andromeda, and to some distance beyond its borders, faint rays 
spread outwards, and mixed thenféelves with ‘faint streamers 
which rose in close array, from the north and east, towards them. 

While watching this small light-cloud, its light and that of the  _ 
surrounding streamers became rapidly ‘and: brightly intermitteht, 
It soon faded, and on reaching an eminence where I could com- 
mand the whole northern sky from east to west, I found that all 
the features of the aurora were undergoing very rapid changes, 
Two of the many broad and bright streamers which rose 
in that direction at about ro! 25% were directed from B 
Urse minoris to y Cephei, and from @ Aurige to Algol, 
having their bases at the former stars, and connected, ap- 
pantly, by no regular fringe or arch below, but appear- 
ing at different heights between the zenith and the horizon, 
and occupying chiefly the north-west to north-east quarter- 
of the sky. The full extent of the intermittent phase, of which 
I had before obtained only a confined and obstructed wew, was 
and observational work into work requiring much time and | now also visible. Waves af light coursed each other over the 
work@equiring coniparatively litt time for its execution. - This | whole extent of the streamers in no very regular direction or 
appears to me a very useful suggestion. Dr. Stewart then goes | succession, Mt so as to give the @eneral impression that conflict-. 
on to say that the work requiring short periods of time ‘‘may | ing currents of air, chiefly fom th north, blew out and carmed 
be furthered with much advantage in institutions such as Owens | along with them the light of the streamerstowirs their highest 
College.” And he adds that the same objects are at present | points, or from one streamer to another. Hardly more than a 
aided by the Government graft of 1,000/. so carefully adminis- | second was occupied by the waves in spreading fro the horizon 
tered by the Royal Society; but he thinks this grant might be | to the zenith; and in their number,appearmg simultaneously, 
advantageously mcreased. In ali this I quite agree with him, they appeared to ary from a quick succession of ripples to a 
Dr: Stewart -then progeeds to’deal with the othey class of | single wave. This aMitation of the s@eamers subsided at about 9% 
` scientific work. «And Here I had better quotehis own woyg@ He | 10%30™. The @entre of convergence of the streafmers between 8 ° 
says :-—‘* But when we come to experiments and observations re- | and y Andromedee was varicusly fe pa at about this time by a ® © 
1equning great time, the case is very different. Certain expem-@ faint corona, without enclcsed lighf? or by a nebulous ligt- 
ments, whether from the great time they require, or the meat ex- | cloud c&nposed of frregujarfy radidting beams. It was traversed, p 
pense they demand, cannot be wel} performel ine College # appĉrently by the waves {fom the north, east, and west, as 
While routine fng long-continued observations, suck as those | rapidly as other portionsf the sky ; and but little indications % © 
connected with the varioags branqes of cosmical physics, are of ¢ of the @rora yere visible to the southward from this poisy. For 
a oo ” e ° 
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i LETTERS TO THE EDITOR | 


[The Editor does not hold himself responsible for opinions expressed 
$y his Correspondents, No notice ts taken of AHORYMOUS 
gnmunications.] ~ 


Dr, Balfour Stewart's Opening Lecture at Owens 
i College; Manchester ` 


“Wek. BALFOUR STEWART concludes his excellent Lecture lately 
. @delivered at Owens College, Manchester, and published in your 
number for Oct. 20th, with a broad classification of experimental 
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a space of about tey minutes the aurora appeared to be fading, 
but at abou 104 40™ a bright streamer, 5° or 6° broad at its 
base, rose upwards fiom the ‘‘pointers” to above the Polar 

the whole northern half of the sky was again covered 
Weves of light flashed rapidly along 
the principal beam, from its base to near the genith in about one 
second, afl at the same time drifted upwards ove: the other 


ig of the aurora in extremely vivid and rapid succession. 
e 


he progressgof the distmbance continued the same, and was 
watched for about ten minutes, during which time occasional 
biight streamers rose and faded, and all the beams of the aurora 
weie equally lighted up by the flitting waves. The motion of 
the litter appeared to be in paiallel Imes msmg upwards 
from the N.N.E. horizon, and where ın that direction 
the bases, or brightest parts, of the streamers were ar- 
ranged in a continuous succession of altitudes from near the 
horizon to the zenith, the waves appeared to be propagated ine 
the most reguldr and unbroken manner. Tall streamers at a 
considerable destance east or west of the magnetic north were 
lighted up very rapidly from their bases to their summits, as if 
duectly confronted throughout their whole lengths by the ad- 
vancing waves. At about 105 45™, the cloud-lke apex of 
the aurora was somewhat nearer to y than to 8 Andromeda, and 
it was lighted up like the occasional tall streamers in the ®ast, 
dnd west, by almost momentary flashes of pale, phosphorescent 
light. “The impressions of a luminous vapour, like that which 
floats over phosphorus, of the 1gs fatuus, or of tl® disturbed 
surface of a phosphorescent sea, blown by the wind, were most 
vividly suggested by the flickering changes of bi ightness in por- 
tions of.the auroral cloud overhead. At Io" 5o™ the dis- 
turbance ceased, and the streamers gradually resumed their 
steadiness, some appearing soon afterwards in the south-west, 
from between @ Pegasi and a Aquarii to a Pegasi; and others, 
in the south-east, across Anes and Taurus. The auroral apex 
was faintly visible, at this time, near y Andromede. At about 
1, a third disturbance among the auroral beams occurred for 
a few mimutes overhead, A slightly curved arch 2° o1 3° broad, 
extending towards thegeast, and west about 20° on each of the 
apex, and lancelike streamers in the east and west, which, 
together with the ach, were in their ordinary state invisible, 
were repeatedly hghted up suddenly and very bnghtly, and were 
immediately. again extinguished ; the light sometimes appgaring 
in the beams and sometimes 1n thearch, as if it were bandied to 
and fio between them. The streamers in the north were at this 
time very faint, and those in the south-east and south-west 
weie almost entirely hidden by clouds, which a ngn 
wind now drove across them from the south. From 11 
8m to 112 yo™ a rapid succession of honzontal waves 
and - wavelets of lght ra@e in parallel limes above the 
N.N.E. houzon, driftmg, apparently, overhead towards the 
south, As they appeared ta catch the beams, and the arch 
whfch still remained extended across the apex towards the east 
and west, these were suddenly lighted up, and immediately again 
extinguished, as before ; the flickermg and dancing effect of the 
light which they produced resembling that reflected on the clouds 
in the south from distant 1ron-smelting fuinaces upon the opposite 
bank of the Clyde. A repetition of the flashing lights, which, I 
presume, must have been those described by ancient writers as capre 
saliantes, and by mariners familar with displays of the aurora in 
high latitudes as ‘‘ merry-dancers,” occured again among the 
beams overhead between r1! 12™ and 11h 14™, Soon after this, 
thick clouds came over from the south, and the sky very shortly 
afterwards became overcast. 

The beams of this aurora were uniformly white, without any 
trace of colour. But the farthest east anl western beams of a 
bright aurora seen here from 8" to rr} on the evening of Thurs- 
day last, the 20th inst., were of ẹ nch crimson red,gnd one tall 
streamer of that aurora, reaching nearly to the zenith, exactly in 
the north, was @uegedgwith crimson at the top. A*south-west 
wind, occompamied by ram, succeeded that aurora on the follow- 
tng day. Last night a south-west gale sprang up, and there was 
@ considerabl@ fall of rain here this afternoon I heard no 
crackling sounds during thé brightest flashing of this aurora ; 
but stich sounds might very possibly be prodwced in Arctic regions 


e by the ciacking,@f ice, which great pressure, or aghange of tem- 


è eperatuie in a gale of wind, would be not unlikely to occasion as 


è ,@lormy weather at a distance. 


a concomitant of the auror# if, as was recently suggested by the 
latë Admiral Fitzroy, auroral displays 1) these®latitudes gccom- 
pany, and are pretty certain inflicatiens of the existence of, wery 
eo A. S. HERSCHEL 
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M WONDERFULLY fine auroral display tool® placeelast night, 
very far exceeding in extent and Qrilliancy that of the 24th ult., 
as seen from th 
down, attained its maximum about 8 o’clock, and had*not wholly 
disappeared at 11.8 At abof 8e@o’clock more than half the. 
visible heavens was one sea of colour, the genera? ground green- 
ish, yellow, and pale rose, with extensiys#$hoals of deep rose in 
the east and west, and from the ng@#h; streaming upwards to 
and beyond the zenith, tongues and brushes of rosy red so deep 
that the sky between looked black. The spectroscope? a direct- 
vision one, showed four hnegin the rosy portion andone in the 
greenish ; one strong red line near the C, one strong pale 
yellow Ime near the D, one Haler near the F, and one Still 
paler beyond, with a faint contmuous spectrum from about the 


eD to beyond the F. The C lme was very conspfeuous and the 


brightest of the whole, intermediate in position and colour to the 
red of the lithium and the calcium, with both of which I am 
familiar ; plai@ly there were two spectra supe: posed, for while 
the red portions of the aurora showed the four limes with a 
faint continuous spectrum, the greetush showed only one, near 
the D on a faint ground. Of course, no numertcal accuracy 
was atgainable with so simple an instrument, only the judgment 
pf the eve; but the conviction was very Song that the rosy hue 
was owing to hydiogen, possibly resulting from decomposition 
by electrical discharges of the excessively attenuated watery 
vapour existing in the higher regions of the earth’s atmosphere, 
which Tyndall has shown to be capable of producing the blue 
colour of the sk¥, and _by the consequent loss of which the 
blackness of space was discernible. ` T. F, 
St. Mary Church, Torquay, Oct. 25 


SHORTLY after sunset this evening an ill-defined amoral arch” 
Was seen in the noith, At about 7°45 patches of rose-coloured 
hight were visible about the constellauons Auriga, Ursa Minor, 
Ursa Major, &c , an@.at about &o’clock brilh@nt crimwon rays 
shot up to the zenith, and the sky seemed one vast mass of fye. 
The aproral light was visible as far south as Cetus and Aquarius. 
The ciimson tint passe@ from time to time into a greyish light. 

When the most brilflant portions weie exammed wit the 
spectioscope, two bright®lines were visible, one a greenish-grey 
line situated about the middle of the spectrum, and the other a 
red line looking very much lıke the C hydrogen line. 

London, Oct. 24 W. B. GIBBS 





DuRING the recent biilliant auroral displays (Qct 24th and 
25th), I observed four bright lines in the spectrune’ of the 
crimson beams of the corona. 

I. A broad and well defined red band near C. 

2, A bright white band near D (? th® same as Angstrom’s 
line with wave-length = 5567). I have frequently seen this line 
even during very faint displays; on the 25th ıt was visible in 
every part of the sky. 

3. A faint and rather nebulous line, roughly estimated to be 
near F, - 

eA. very faint line about half way between 2 and 3. 

The red band was absent from the spectrum of the white®rays 

of the aurora, but the other lines were seen. 


o 
Bedford, Oct. 29 F THos. G. ELGER +. 


ON the mght of the 25th a most gorgeous aurora borealis 
was visible at North Shields. I first observed it about 6 P M., 





when it formed a splendid boreal crown, of which the cere e 


was about 25° south-east of the zemth, Rays of biilhant cnm- 
son converved to ıt from all directions, especially from N.E.,'S ,, 
and S W. To the north theglight was more of the ordinary 
colour. They appeared to rise from an irregular circle, extend- 
ing round the whole horizon, and slightly arched in the N.W. 
Below this was the usual dusky cloud. When the rays, or rather 
sheets, of crimson were at their brightest, they, were streaked with 
yellowish light. At times the cenfre of convergence was d&k, 
at others ıt was occupied by lummous clouds of twisted forms, 


Sounding me of those of some of the nebulae. The rays seemed 


o have a slow motion towards the south. R 
Abowg fight o'clock the crown gradifally fad@d, and the light 
of the CMtre flickered with a tremulous motioh. At 8.15 an 


grch shot across the®sky from N.E to S.W., passing just north 


of the pole star. It slowly drifted south, and at 8.30 was in the 
zemth, At yo the boreal crown had reappeared, but was of the 
ordinary yellowish colour. e 
The specfrum of the red rays contained a btifhant red line, 
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writer had taken any notice of them, nor eyen any modern pre- 

vious to the above date.” Can any of your readers gate whether 

this is correct. -. - i . C. POCKLINGTON ¢ 
Poole, Oct. 27 , * , i 


more refrapgible ġhan Ha, in addition to those usually seen. © it 
was situated abd&it ‘4 of the distance from C to D. Ifany other 
observer noted the position of the grch observed at 8 15 P.M., 
® I shall be@lad to be informed, in order to calcufte the-height. 
- Qementhorpe, N. Shields, Octo 27 Hemwry R, PROCTOR 
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_ AN aurora bor@alis was visible at this @lace on the,evening of 
` TE the 25th inst., between the hours of 7 and 8.30 P.M. A beaut- 

ANOTHER display oF A borealis occurred this evening. 
It was not to be compared in splendour with that of the night 
preceding, but it had some interesting and instructive features. 
The sky vhs-not clear at any time, and the masses of red light, 
which occupied generally similar situations to those of the 
preteding night, were interrupted in many places, by dense 
clouds. I observed it at about half-past six P.M., and at that time - 
the most rfn#kable feature was that streamers (generally not of | 
a red colom) radiated from every pait of the north horizon 
accurately to a point defied very nearly’by one of the stars 
e Cygni or v Cygni, which were then near the meridian. I did 
not see both stars, and Iam therefore in doubt, as they are of 
equal magnitudes, which was the star nearest to the point of 
convergence of the streamers. Bootes 

The radiations weie swell marked and so accurately djrected 
to one point, that I npetal’y compared them ‘to the ribs of*an, 
expanded umbrella. This did not last long; in a few minutes 
fine strermers went from the N.W. horizon towards the south- 
east, to the east of this point, which was then covered with red 
light without streamers. The largest masses of red light were, 
asin the preceding evening, south of the ‘g@mith, and in the 
south-east and south-west quarters of the heavens. 

Radcliffe Observatory, Oxford, Oct. 25. ROBERT MAIN 


veiling, but not hiding, the larger stars, and the Pldades hadethe 
appearance of a wedge of pale yellow mist behind the veil. On 
the horizon, looking due north, was a semicircular luminous space 
of clear pale light, of the colour-of eastern sky just before gawn, 
and from this there darted at imtervals over the crimson glow long 
slender rays of yellowish light, giving an exceedingly beautiful 
appearance tothe phenomenon. Clouds, which had been hanging 
about-during the day, gathered over the scenetowards 9 o’clock, and 
when they afterwards dispersed befo% midnight, the glow, though 
still K AA À was fading away. A falling star was observed at 
abqgt eight, but considerably to the south of the f&rora, There 
had been an aurora observed on the preceding evening, but ofa 
less striking character. The weather has been for the last ten 
days extremely unsettled, sirocco (S.E.) winds prevailing, and 
an unusual rainfall the result, accompanied somctimes by hail, 
andy thunder and lightning. But clear bright days occur m 
the intervals of these’storms, when the sky 1s of an intense blue, 
against which beautiful forms of cloud mass themselves by de- 
grees as th@day goes on, and become at length the subjects ol 
those gorgeous atmospheric effects which make the autumnal 
sunsets of the bay of Fiume rivals of those of Rome,- 
Fiume, Oct. 28 A. M. SMITH 





[In addition to the letters printed above, we have received 
from many other correspondents interesting and valuable 
descriptions of the magnificent display of the amora, which the 
demands of other subjects on our space alone prevent us frof 
publishing,—ED, ] Sy 
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' À- MAGNIFICENT auroral display was visible here on the 
evening of the 24th, between 8! ò! and 8' 30", 

The maximum of intensity must have occurred betiveen-8" om 
and 8h #0", but® being otherwise engageg? I did not observe 
anyghing myself until Br 25m, when the E. and-W. regions of 
the sky, more especially the latter, were illuminated with a 
crimson or reddish glow, somewhat reygmbling the reflection 
of diant conflagrations, but on’neither side did this glow ap- 
pear to reach the zenith by many degfees. Shortly after the 
time mentioned (8! 25m) both disappeared, after which a phos- 
phorescent whitish light was observed nearer to and on the S.E. 
of the zenith. The barometer had, during the previous day or 
two, shown considerable variation in atmospheric pressure. 

Another display was observed on the following evening (25th), 
which commenced about’6" o™ and confinued visible more or less 
until 74 om, . 

The first indication that I noticed was a fiery glow similar to 
that séen on the previdls evening, but consideiably higher, and 
almost immediately after a magnificent broad stream of light, 
consisting of reddish and light tints, was observed in the N.E. 
extending upwards for 50° or 60°. ee 
* About 6" 20 the whole of the northern region of the sky ex- 
tending to E. and W., and about 15° S. of the zenith, was more 
or less illuminated, and I'should say the maximum of inteifity 
occurfed at this time. The principal luminous streams and corus- 
cationg appeared between N.E. and E N.E. appearing first in 
the latter direction and increasing towards the former. 

On one occasion I noticed faint lummous streamers rifing 
from different northerly direction$ and converging in the zenith ; 
they, together with the coloured bands of light before men- 

etioned, formed a magnificent and imposing spectacle. 

The northern sky afterwards presented an appearance of 
twilight until about 10% 45™, 

Dung the display the barom@ter stood at 29°53 (corrected 
for temperature), Temperature of air 49°. The minimum tem- 
perature registered during the night was 42°. n 

Meteorological, Observatory, Twickenham Jonn J. HALL 


The Aurora of ‘Sept? 24 

IT may interest your readers to know that the very brilliant 
amora of the 24th and 25th September last was also visible in 
Canada. Mr. W. B. Dawson, writing from Montreal, notices 
the oc@urrence of a very bright amora on both nights, flashing 
“much, and often bright crimson. It was also seen at Quebec, 
and attracted much attention. He observes that its appearance 
was simultaneous with the division of a very large spot on the 
sun ® Its crimson colour agrees with the red hue of your othe: 
correspondents ; and is somewhat remarkable, as 1 have often 
noticed, in Canada, that the red usually alternates with green in 
vivid displays. GEORGE M. Dawson 

-Royal School-of Mines 
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Hereditary Deformuties 


THE alleged instances of hereditary deformity produced by 
your correspondent in NATURE for Oct 20 do not seem at al! 
satisfactory. They may all be referred-either to an hereditary 
disease of the part affected, cs in the suppuration vf the cow’s 
horn; or to comeidence, accompanied by a slight stretch of 
imagination on the part of the first narrator, as in the cases of 
the scar on the forehead and zhe crooked finger. 

Prof. Huxley, in his lectures on Natural History at the Royal 
School of Mines in 1864, aiter speaking of the short-legged 
breed of Ancon sheep, and the six-fingered Maltese, Gratio 
Kelleia, said that although natural malformations were thus 
transmitted, artificial malformations never were; and instanced 
the fact of the mutilation produced by circumcision never being 
@ansmitted [ the offspring. This, of coufse, 1s a negative 
argument, byt it has great weight when we coysiler how many 
thousands have undergone that mutilation Without an instance of 
its having been inherited by their children. 

Favermtiam, Kent, Oot. 25 - WILLEaM F»LLD 

_ a i 

The Cefn Reptile and the “Times” kä 
Tyre reņarkable paragraph in-the Times of tif week belore 
last relating to the discovery of ‘‘a huge beast of the lizard 
tribe,” in a cave at Cefn near St. Asah, implies 2 belief on the. 
part of ghe editori® staff, that -sucĦ® an~ addition to the British 
fauna was not impossible, and its°wide circulation proves the 
astonishing credulity ofethæe public :— . 

uin ghe Vale of Clwyd, ata distance of two miles fegm the 
‘oe Z è e 


& i vere 
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COLLINS, in his ‘“ Superstitions of the Highlands” has these 
lines :— : 5 


- . cal 





As Bo threw giis young Aurora ferth ee 
In the first year of the first George's rei S 
And beftles raged m welkin of the North, ` 
They mourned in ar, fell, fell rebellion sl#in t 
The Editor (Routledge’s edition) in a note states ‘‘ By “young 
‘Aurora’ Collins undoubtedly means the first appeargnce of the 
Northern Lights, which happened ab@ut the year 1715 ;, al least it 
is highly probablefiom thg peculiar circumstance that noancient 
4 g e 
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ful crimson glow was first observed towards the north-east, e 


oo 


> da 


























€ = e : ia hd 
e = . e* å e, e K ry t. å ‘, P d © e 
a a i = 3 e e? >. 
“~~, e $ i ~ i ©’ o d a e 
x i e 
r > 
-8 Joe ; NATURE " = [Vov 3, 1870 
e .e : - - R r 
* cathedral city of Sẹ -Asaph, are situated the Cefn Caves, It | enfemis sur la gent ailée Un nid cougert d'un dôme ® 
had been oured of late that parties visiting this place had on | volumineux échappera tout augsi peu, grice Asés dimen- 
a ‘sgveral ocCasions seen some strange animal cregping in its dark | sions, à Pœil d'un anima] en quête de proie, que quelques 
e @* recesses, fnd on Saturday visitors reposted having had a good view plumes brillarfent colorées. Les gamins de nog villages 
*o? him, and stated it was a guge beast of the aay tribe. ie en savent quelque chose, cêmpe Pa remarqué M. le uc 
a the Monday following Thomas Hughes, fromẹRhyl, went to try d’Argyll, et ils ne réussissent que trop, à la présence d’un 
to capture*him. Arméd with a stout stick he approached its re- gros nid, à deviner Poisgau cac sa couvée.” This 
porie air a ngs tage i a Pn E objection does not seem to me va serious, because in the 
*the mouth of,the cave, sheltered by a projecting ledge: er ; ba CLC 
having ni end an hour his patience was rewarded with | first place, nests, however large, generally harmonise in 
as success. He could hear in the far end a hum as of a hive of | colour with surrounding objects, and are not, so easily 
bees. The sound growing louder, and now apparently quite | seen at a little distance awa bright patch of colour; and, 
close,* Hughes peeped round the ledge, and saw the monster | secondly, because “ gamins, are not the chief natuyal 
within three yards of him. He (Hughes) sprang towards him, | enemies of the feathered tribes, while hawks and falcons 
and dexterously wielding his stick he dealt him a well-aimed ¿d0 not break open nests, although they do seize aad devour 
blow upon the neck just behind the head, which caused him to ["birds, 
stagger and reel. One mor blow. in the abdomen finished him. | After giving (p. 23—25) what I must allow to be a very 
Hughes carried him home in triumph, a goad a g epoi fair abstracteof my reasons for believing that Natural 
out of the affaiẹby exhibiting hım atiRhyl, The monster is get. | Selection is not the only power that has operated in the 
lizard tribe, as mentioned above. Only that our country is d®ti- development of man, M. Claparède intimates that I have 
: tute of those creatures we- should have said it ile Z PUR so completely abandoned my own Darwinist principles 
crocodile. It measures from the nose to the end of its tai athe reade Gal Bie. coh a Ar ts. H 
exactly 4ft. 7in., the tail being rather more than half | tqt @he reaceg will easily relute’ my arguments. He 
that length. Its limbs measure 12in,; the front gnes | therefore confines himself to certain€ reflections.” Ire- 
have five toes; and the hind ones four; it ıs web*| gret that he did not think it necessary to do more than 
footed. . Above it is black and white beneath. Its coat is | this, because I have as yet in vain sought from my re- 
mailed, quite hard, and protruding in sharp corners gn angles, | viewers for any other than general objections to my argu- 
like the crocodile’s. The head is low and flat, the mouth large » ments on this sybject, and am at a loss to know how they 
and round at the end, measuring yin. by 3in.; the teeth are nu- | can be so easily refuted. M. Claparéde’s “ Reflections,” 
merous, but small, and bear great resemblance to those of a large however, do, fortunately, take the form of arguments. 
codfish. There is ample scope here for naturalists to investigate | yy, says (p. 25), “M. Wallace mwa pas reculé devant 
the how and wherefore this strange amphibian came to A dis- Yexplication de Ja formation graduelle du chant de la 
; A 
covered in the present epoch among the Millor arao ai ‘Times, | fauvette et du rossignol par voie de selection naturelle. 
Such is the vivid account of the capture given m the 7imes, La .chose <est toute “simple: ber fou serait celui qui 
and reprinted in several local papers ; and so far as I can judge at ir ici à Pinte = pation dune Force xe a 
my letters, believed in by many simple-minded a _it ates ager ra a) Lest hanvettes Enele? ea eee 
` js altogether a most impudent a ocr ae ei at ; die ae rossignols de méme sexe ont toujours accordé de rér- 
SWeep, who purchases 4, rept e which appenec o diem a g Al b J h C p : z 
travelling menagerie at St. Asaph, and exhibited it at Rhyl as | ence leur faveurs aux måles bans chanteurs. était la 
having been caught in the Cefn Caves, until at last it became a | conséquence de leùr goûts nrasicaux et des aptitudes 
public nuisance, and was committed to the earth, The story | harmoniques de leur ereille. Malheur aux pauvres Mâles 
related in the Zimes was invented merely to make the exhibition | 4 registre peu étendu ou à timbre fêlé ! les douceurs de 
lucrative to Hughes the sweep. Its wide circulation, whfch in-) Ją paternité leur ont été impitoyablement refusées ; ils 
cıdentally shows an a E of natural history, is | Sont morts de jalousie dans la tristesse et Pisolement. 
Pag only, Creuse a i a aa Bovp Dawgıns | Ainsi s’ést formée la race des bons chanteurs qui peup- - 
; "e lent nos bocages. Pourquoi wy a-t-il pas des chanteuses ? 
— |.Sans doute que les oiseaux måles ne se son® jamais 
z ; souciés de la voix de leurs épouses, soit parcequ’ils 
MAN AND NÅTURAL SELECTION n’avaient pas oreille juste, soit platgt, car cela sera con- 
; HE following reply to M. Claparéde's “ Remarques a | tradictoire, parceque leurs gouts musicaux étaient suffisa- 
T propos de ouvrage de M. Alfred Russel Wallace sur | ment satisfaits par leurs concerts personels, Peut-étre 
* E . 3 - . . * 
la Théorie de la Sélection Naturelle,” was written some > pes A pE EN oasis ecm Sees: selene 
mentii agó ang ae as ele tig ted meaee nar a alles atteint l’exti€éme limite de développement vocal - 
lector eee s T AE compatible avec l'organisation d’un oiseau du sexe 
iene gees pe action eal ie ae N feminine ou bien enfin la sélection naturelle proauite 
‘ ; i in’ ’j es poursuites exercées par des en i 
apar ae tie ee ee ey ‘i A ig regs conte js belles eo veuses sélettion 
ores Fab CA ; ue uae sae? Aci fav®rable, selon M. Wallace, à la production de couleurs 
to it shou e no longer delaye , 3 ' 3 : : 
In the “ Archives des Sciences dela Bibliothèque Uni- pia gee ae adi gat PE ae l ae de 
+ iha Agal- 
kaecan ae e ea be oy AA R S oe ue la sélection sexuelle, en d’autres e le goût ® 
me the honour to make my “ Contributions to the Theory 4 at aan iy ae S za d- 
a a a ee | aeaa de eTe des eaae de a a 
nT ust premige that 1 de not intend to @iscuss here | Mais dans Pespèce humal, la cbose aurait-elle $u se 
; i i i r critic i insi? Le cbant harmonieux et enchanteur d’ 
E T E E si oe a o Dnia pa aurait-il pu Baite et se A a 
n of sexual seĉtiom and which apply as much to Mr. a a e a Ae aaa 
e Darwin’s views as to my own. because, in his new work | vole de P ection : e ar oe uditeurs 
ee ones ee a end ee) eae ee 
eveloped, and be supported by a mass of facts an 1 ? i ` j 
.è observaftons, in the abgence of which, fiftther argument is ceteris dune ae supér iene, pee aa r mam 
se e useless. I guoceed therefore to the objections that apply | pareis, @ar jamais ee prir eee al E pour ia 
e` e more éspecially to my own views. ° 8 musie. M. Wallace le sait bien: ıl a vécu si long- . 


_gAt p. 15 of his “ Ren@arques” M. Claparède says, “Son 

ude est consacrée 4 la celoratien des aifeaux et, gbsorbé 

dans. son sujet, auteur odblie gue d’autres fagtéurs peu- 

e vent, aussi bien que la couleyr,e attirer Vattehtion „des 
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temps parmi les sauvages qui ont pu le lui dire! Au 

contraire, les femelles fauvettes primitives et les femelles 

¿rossignols primitives, avaient déjà le goût musical long- 

temps avant que leurs époux eussent appris à chanter. 
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E E E ON E E EE ANE E EN NEE EE a aS ee merece leer cen mane nda nosena anen s A 
> Commen, M. Wallace Ie sait-il? Le lui ont-elles Mt? prove that all the earlier forms of the ggoup had the v 
o N'importe, il l$ sait” ¢ organs fully developed, but did not sing ; or what m 
<e Itis a pleasure to read anything so brilliant as this, but be held to indieate this, that at present only a fe 
je hardiy Seems to touch the point of my argument. Male | sing, while the great miss do not. f 
_ bir®s do sing at pairing tine t$ the femes. Mr. Darwin | being the case, the majority. of” the 
Says in his * Origin of Species,” “All those who dave | have musical oronorous voices, anc 
attended to the subj believe that there is the severest | to show that the vocal apparatus was ‘ully de 
rivalry between the males of many species to attract, by | the power of singing began to be. exercised. 
inging, the females.” Female birds do of sing, These | contrary, stands alone in the developm 
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> facts,gand they perfectly accord with the theory of the | and M; Claparède does not rebut the ev den 
erfection of song having bee developed, in the zades, | adduced to show that the brain in savage and prehisto: 
yesexual selection. In mag the facts are all different. | man was in advance of his requirements, on 
vage women have generally no chotce as to their hus- In concluding his remarks, M. Claparéde endeavour 
ands, a#h®s been so fully shown by Sir John Lubbock je, impale me neatly on the horns of a dilemma, as follow. 
and in the few cases where a choice Ís open to them, there | “Qu bien M. Wallace a eu raison de faire intervenir unt 
is not a particle of evidence to show that a musical voice *Force supégieure pour expliquer la formatio iC 
ever determines that choice. Still less rean is there to humaines et guider Phomme dans la voie de la civilisation 
think that this quality determines the male savage in etglors il a eu tort de ne pas faire agir cett? même fi 
choosing his wife. Yet*a wonderful musical organ has ` pour produire toutes les autres races et espèces animale 
been developed in both sexes, of which the use to man in , ou végétales ; ou bien il a eu raison d’expliquer la forma: 
his struggle for existeftce has not yet beenghown. Susely tion des espèces végétales et animales par la seule voie d 
here isa difficulty Which required facts and arguments fo® Ja gélection naturelle, et alors il a eu tort de recourir à 
_ Its elucidation rather than a brilliant display of wit. . | Vintervention d'une Force supérieure pour rendre compte 
Again, in reply to my arguments as to the total absence | de la formation des races humaines.” These are his last 
_ of hair trom the back of man, we are told that it should | words, and they seem to me to be the weakest in. the 
_ be no difficulty to a person who believes that Aazry mam-* whole paper, being a pure begging of the question. They o 
mats and feathery birds have been derived from scaly assume that man presents no phenomena which differ in 
reptiles (© Remarques,” pp. 27, 28). But surely this is not | kind from those presented by other animals, whereas I 
_ the argument of a Darwinian, For the hair and the | have adduced a number of such phenomena which my 
_ feathers are wsefud to their several possessors, just as the critic has neither dispraved nor denied. My whole argu- 
_ scales were to their ancestral reptiles; whereas the very ment is founded on certain facts, and on these facts only, oo 
essence of my difficulty is, that the nudity has zo been My critic admits the facts, does not refute my arguments, ooo 
-= Shown jo be ggu to man, M. Clapagpde thus concludes yet maintains that I should give up my conclusion, becau@e 
__ his remarks on this subjec:—“ Que M, Wallace soit au _ the theory of Natural Selection sasé apply equally to man 
_ Mêins conséquent dans la question de la chute des poils. | and the rest of Nature, or to neither. y But why-must it do _ 
_ Si Pinterveniion dune Force supérieyre lui semble néces- so? Darwin himself claims no Such universality for it, |” 
_ Sairgpour épier le dos de l'homme, qu'il sache se résoudre | He admits that even the common origin of animals and 
-cala faire agir de même sur l'échine de l'éléphant, du rhi- | plants rests only on analogy, and that “it is immaterial 
_ “neceros, de ’hippopotame ou du cachalot” But the four | whether it is accepted or not.” But M, Claparède is more __ 
_ mammals here mentioned are ¢hick-skinned animals, one | Darwinian than Darwin himself, and: would, | presume, 
| aguettc, one amphibious, the other two inhabitants of kot gay that, either all animals or plants must be descended 
_ countries, lovers of shade and of marshes. Can anything | from one common ancestor or, that no two species are 
_ be more clear than that, in all these cases, the hair was thus descended. I maintain, however, that man is de. 
_ Httle or fot at all wanted, and, owing to their habits, was | scended from a lower animal form, but I adduce facts ooo 
-owery probably even injurious, and has therefore partially which go to prove that some gther law or power than. ey - 
_ disappeared by megns of natural selection? while the | Natural Selection has specially Modified him. Tf Darwin ~ 
xtiact mammoth and woolly rhinoceros are instances | is not anti-Darwinian ia admitting, as he does, the possi- 
Which prove that it always re-appeared when the needs of | bility that animals and plants may not have had a commen 
he animal required it. If the hair disappeared from the | ancestor, I may surely deny that I am anti Darwinian 
ack of tropical man by the action of the same law which | when I show that there are certain phenomena in the 
used it partially to disappear from the tropical elephant, | case of man that cannet be wholly explained by the law 
ve must ask why it did not. re appear in the arctic Fenns | of Natural Selection. D ae ae. he 
ind Esquimaux, as it re-appeared in the arctic mammoth ? | I must not conclude without thanking M: Claparéde for 
t isgrather for me to say —“ Que M. Claparède soit au | the very flattering terms in which he has spoken of the — 
noins conséquent dans la question de la chute des poils.” | larger portion of my work, and also for the general ` 
«fhe last point on which my critic remarks is my a®gu- | accuracy and fairness with which he has condensed my 
ient, that the brain of savage man is in advance of his | views and arguments in the last essay, to which he 
e@is, and therefore could not have been acquired by | especially takes objection, A. R. WALLACE > 
atural selection; and he asks, why I do not apply the | ae 
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ame reasoning to many other cases, especially to that of 
he great group of birds with agcomplex larynx, comprising | 
H th® singing birds, yet having many species which do | ° ee . .- 
ot sing. He says (p. 29), “ Ces oiseaux possèdent dans ®Ţ N the two handsome volumgs before*®us is contained 
Saar larynx un organe beaucoup trop bien conformé pour such æ mass of interesting infopmasian concerning 
usage qu'ils en font. 1} est donc nécessaire d'admettre | our less cultivated brethren as has surely. never yet been 
nferventon d'une Force supérieure pour façonner cet | Collected by one writer or in one work. The first yolume*®. 
ppareil, inutile aux oiscaux qui le possèdent, mais calculé | is occupied with Africa, that vast, gnd, as recent researches ® 
n vue de générations nouvelles qui, dans un avenir pluse*#show, densely pepulated land, whose peoples present a 
u moins éloigęé et dags des conditioas déterminées ap- | greater variety of manners and @ustoms and lan 
rendront à chanter. Que M. Wallace aurait-il aetépon- | tha anyeothets upon the globe, and the second tre 
re à une semblable argumentation ?” Mey answer is, that ** The Natural History of Man ; being @& Account of the 
cases are not parallel or similar; if they were so, 1% Customs of the pad fags of Mgn.” By the Rev, J 
uld certainly adopt the same conclusion in both. To M.A., F@.S., with new designe by Zwecker, Angas, E 


: X E e 0) Engr€ved by the Brothers Dalel 2 vols. 1868-70, 
ze them logically comparableit would be necessary to Routledge afd Sons). @ Lee 
*. + 


THE NATURAL HISTORY OF MAN* 
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e the American tribeg, the inhabitants of Australia and New obtfinment of food and the manufacture ef thegneans of 


Zealand, gsth India, China, Japan, and Siam. A short | getting it—the bow and arrow, blow-tube and poisoned 
wptice ig also given of the long-perished lake-dwellers of | shaft, the canos, the javelin, the club, the boomgrang, or e 
æ> Qviterland. lasso; war and the requisite. weapons or means Of fic 
* “The general plan pursutd by Mr. Wood in his account | fence ; dress, simple and slights it often is ; and religious 
of ‘different nations®is necessarily ver? similar. The obseevances of one kind or another constittte, with the 
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initiatory céerqnonies atfendant upon ® trance into man- | the wlfole has to bê worked up ifto the form ofa con- 

Bo hood, marriave and death, the principal o¢cupagions @Mnd | tinuouS*marrative. Mr. Wood appears @ have care- 
events of the life of tee savage, and these, of course, gully selected his Suthorities, and has taken only what he 

(fm the staple of Mr. Wood's work. eo do thgs well, | considers trustworthy and reliable. To give some idea 
however, is no slight tsk, gonfiderable reqding and | gf the mehod adopted, we may refer to his account 
*,” comparison of the accounts of tragelicrs is regi red, and | of the Zulu Kaffirs, who *he considers to bave descended 
x e* e o . © 
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from the nørth regions of the Continent to their pft- | of the Bosjesman or Buskman. Then follow accounts of 
sent abode, and who, as gs well known, are a dark- |the Korannas, the Namaquas, Bechuanas, Ovambos, and 
eskinned hyt highly intelligent race. Whe possessing | the numerous ¢ribes of Southern and Centra? Africa. 
some of the characters of the negro, as the crisp, woolly | The facts recorded appedt to have been drawn froh many 
hair, large wide lips, an® dflated nostrils, they differ | different sources, as Baines, Ch€pman, Moffat, Lichten? ° 
radically from him in the possession of a lofty end | stein, Anderson, Burchell, Petherick, agd, of course, largety 


intellectual forehead, ore prominent nose, high cheek 
e bones, and a nameless bùt decided cast of countenance. 
As a people, they are devoid of care, requiring no clothes, 
building hets of the slightest construction, and obtaining 
food with the greatest facility. ®Their reasoning powers 
are*highly developed, and shey delight in controversy. 
Mr. Wood then proceeds to describe the life of a Kaffir 
from infancy“ old age, including an account of his dress, 
ornaments, and ceremonial observances. 
To the account of the Kaffir there succeeds an equally 
interesting and trustworthy description of the Ifottentot and 


Suddenly the Kaffir belles appeared in new and fashion- 
eabte costume. Some of them had been to towns inhabited 
by Europeans, ‘and had seen certain ‘cages’ hung outside 
the drapers’ shops. They inquired the use of these sin- 
gula objects, and were toldethey were the fashionable 
attire of European ladies. They straightway burned to 
possess similar costumes, and when the vessel arrived 
with its cargo of wire, they bought it up, and took it home 
fordhe purpose of imitating the white ladies. 








THE LAKE-DWELLINGS O 


| shoot somebody in the outer court. 


from the narratives of Livingstone, Speke and Gfant, Sir 
Samuel Baker, Du Chaillu, and Burton. The incidents 
selected to illustrate the character and hab&s of each 
race are, in general, very pertinent and striking, and 
render the whole work as amusing as it Is instructive. Thus 
the love of finery innate in the African is well ilus- 
trated in the following story :—‘‘ An English vessel arrived 
at an African port, a large part of her cargo consisting of 
stout iron wire ; nearly the whole of this was bought by 
the natives, gnd straightway vagished, no one knowing 
what had become of it. The mystery was soon solved. 
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rifle having been presented, he loaded it, and handed it to 
one of: his pages, telling him at the same time to go and 
The page, a mere 


| boy, took the rifle, went into the court, and in a moment, 


Of course | without the slightest remorse. 


to Captain Speke’s horror, the report of the rifle showed 
that the kimg’s order had begn obeyed. | This barbarian 
was in the habit not only of flagging his wives fearfully 
with whips*made of hippopotamus hide but @f killing them 
Speke states that scarcely 


they had not the least idea that any other article of | a day passed without some woman being |gd farth toe 


apparel was necessary, and so they wore none, but walked execution. 
about the streets quite proud of their fashionable appear-® 
e 


ance.” ° 


chiefs of many of these tribes over 


o 
In the accout of the Andaman Islanders, their con- 


| summate skill in tfe use cf the Bow is degcribed ; their 

The extraofdinarily despotic power possesse@by the | hafpoon @rrows, with which the Mincopies cafch the larger á 
1¢ property andg fish, and which are very similargo those of Vancouver's 
lives of their subjects constitutes a very remarkable chap- | Islandgtheir bedutiful cgnoes and extraordinary rowir®, 
addling poWers. beating our best crews with 


ter of their history, and is illustrated by Captgin Speke's | or rather 
account, of Mstgsa, the king of fhe Waganda, p whom a | facijity ; ànd their faneily affection. 
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To this succeeds an & e 
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è e amount of skill, and, not content with lying on the boar 


“account of the sc 















sly more civilised natives of New 


adilts they are about six feet in length. They age sligh 
{ted hair, active climbing habits, 


‘weapons. Then follows a degeription of the | swimmers cherishing aypridé” in the condition of their ¢ 
fiatives*®of the Polynesian Islands, the Fiji with their boards, and t&king care to keep them well poli$hed. nd l 


| 
i menial 
Guinea, with t 
| 

e Wonderful coiffures, theigingenious manufacture of veils, | continually rubbed with c&oanut oil.. 
| 
| 
| 


and curetis weap 


fans, baskets, and canoes, their warfare and cannibalism ; Ag an example ot the wonderful strength*exhibited by. 
the Solomon Islanfers and natives of New Hebrides; | savages, the case of the IJyaks of Rgenco may be cited, one 
and after these the natives of Borneo and Sumatra, and | of whom, while on the march wit some English soldiers, 
* the varioussAmerican tribes. | exhibited it in a very unexpected manner. “ The path was 
We append an account of the surf-swimming of the | a terrible one, up and down steep and slippegy hills, so 
Sandwich Islanders, with an illustration, as copied by | that the Chinese coolies, who accompanied the party, first 
Mr. Wood from the now, we fear, seldom-read ‘ Cap- | threw away their rice, and lastly sat down and wept Uke 
tain Cook’s Voyages,” who gives the following spirited | children, The English sergeant, a veteran accustomed to 
account, which will not improbably be new to many | hard marching both in China and India, brek@ down at 
of our younger readers :—“ The surf, which breaks on the first hill, and declared his inability to move another. 
the coast round the bay, extends to the distance of, step under the load which he carried. Mr. Brooke, who 
about 150 yards from thë shore, within which space the | was in command of the party, asked one of the Dyaks to 
surges of thagea, accumulating from the shallowness ofthe | carry the sergean’’s burden, and promised him an addi- 
water, are dashed against the beach with prodigious Vio- | tional piece of tobacco. The mAn was delighted with the 
lence. Whenever, from stormy weather, or any extraor- | proposal, and accepted it. He was already carrying food 
dinary swell at sea, the impetuosity of the surf is increased for thgyee weeks, his whole store of clothes, one twelve- 
to its utmost height, they choose that time for this amuse- potnd shot, two twelve-pound cartridg@, a double barrelled 
ment, which: is performed in the following manners; gun, a hundred rounds of ball cartridge, and his own heavy 
- Twenty or thirty of the natives,taking eacha long, narrow | sWord and spear. Se little, however, was he incommoded 
board rounded at the ends, set out togethey ffm the | with this, that he stuffed the whcle of the sergeant’s kit 
shore. The first wave they meet they plunge under, on his back, ang walked off as easily as if the whole load 
and suffering it to roll over them rise again beyond it, | were but a feather weight.” i A 
and make the best of their way by swimming out into| The drawing on page 11 shows the lake dwellings of 
the sea. The second wave is encountered in the same | the tribes inhabiting the Delta of the Orinoco, as described 
manner as the first, the great difficulty consisting in | by Humboldt in his “Personal Narrative.” “ Thelarge tract. 
seizing the proper moment of diving under it, which, if | of land that forms the Deha of the Orinoco (we quote from 
missed, the person is caught by.the surf, and driven | Mr. Wood) possesses some very remarkable character- 
back again with great. violence, and all his dexterity is | istics. Itis always wet, but dining- several monthg in the 
tRen required to prevent himself from being dashed | year it is complete inundated, the river rising to an asto- 
against the rocks, As soon as they have gained by their | nishing height, and covering with water a tract nearly h&if 
repeated efforts the em@oth water beyond the surf, they | as large as England.. This seems to beas unpropitious a 
lay themselves at length on their board, and prepare for | spot as could be adfpted for human habitation, ang, yet 
return. As.the surf consists of a number of waves of | the Waraus (or Guardgos, as Humboldt spells the word) 
| 
| 
l 
| 
| 
| 
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which every third is remarked to be always much larger | have established themselves there, and prefer it to any 
than the others, and to flow higher on the shore, th® rest | other locality, probably because their strange mode of life 
breaking in the intermediate space, their first object is | enables them to pass an existence of freedom, Varying 
to place themselves on the summit of the largest surge, | much in the height to which it rises, in some places ex- 
by which they are driven along with amazing rapidity | ceeding fifty feet, the Ormoco has the qualy of rising 
towards the shore. If by mistake they should place | year aster year to the same height in the same face, so 
themselves on one of the smaller waves which break | that when a mark is made to designate the heyht to 
up before they reach the land, or should not be able | which the water rose in one year, the same mark will 
to keep their plank in a proper direction on the top | answer year after year with scarcely the slightest devia- 
of the svell, they are left exposed to the fury of the | tion.” Here the lta palm thrives, which supplhes to the 
nekt, and to avoid it are obliged again to dive and | Warau food, drink, cloching, and residence ; fur, select- 
regain the place from which they set out. Those | ing four that grow near each other in the form of a» 
who succeed in their object of reaching the shore | square, and cutting away any intervening recs, he 
have stil the greatest danger to encounter. The coast | makes deep notches in the trunks some three feet above 
being guarded bya chain of rocks, with here and there a | high-water mark. [a these notches are laid beams that 
small opening between them, they are obliged to steer | are tightly lashed in their. places by ropes made of [td — 
the'r board through one of these, or in case of failure to | fibres. On these leaves are laid a number of cross pieces, ._ 

| 

| 





quit it before they reach the rocks, and, plunging under | usualy composed of the gigantic stems of the leaves, then. 
the wave, make the best of their way back again. Thisis | a layer of the beams themselves, and finaly a smooth _ 
reckoned very disgraceful, and is also attended with the | coating of mud, which soon dries under the tropical. sW, 
loss of the board, which I have often seen with great terror | forming a smooth, hard, and firm flooring, that will bzar ® 
dashed to pieces at the very moment the islander quitted | a fire without risk of damage to the wooden structure .. 
it. The boldness and address with which we saw them | below. Ten or twelve feet above the floor the Warau 
perform their difficult and dangerous manceuvres was | constructs a roof of palm-lefves, the corne:s of which are ©. 
altogether astonishing, and @s scarcely to bð credited.” ¢ supported by the same trees which uphold the house. © 3 
These swimmers used offen to pass nearly a,mile sea- ‘The extreme mechanical ingenuity of some uncivill 
ward in order ®o°enj@y the rapid motion of their return as | tribes, wo: king with very imperfect implements, is 
gong as possible. Both sexes and all ranks unite in it, | nowhere better shown than im the drawing on theo 
and even the very chiefs themselves, who have attained to | page of an adze made by the inhabitants of Hervey 1 
the corpulency which they so much admire, join in the egnd which also gives a very good idea of the excell 
game of*surf-swimming,with the meanest of their sub- | the illustrations in Jir. Wood’s wagk, andgot whic 
ejects. S of the performers acquiresa wonderful following description is given i= ge ee 
ga: Soars oard, |,“ The Tower pay of the handle is com 
sitykneel, and even st®d upon it as A are hurled | éhe native manufacturer having co 
shorewards by the giant waves. ‘Pheboafth are of varicus | wood through the intervals o 
sizes, according to the age and stion of the owmer. For | these intervals are not quije tl 
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Rise beck very deat nad Ge gels excestincty il NOTES, iS 
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Even with European tools i®would have been a difficult i IN stating that we believe that the English Eclipse bgpedit’on sali 

iece of workmanship, and the difficulty i® greatly en- | is now finally arraħged, it is due to the Government to agd, ande ee 
a icd by the fact t the native wha carved it had | we do so with the greatest pleasurep that it is now quite cfeay , . 


nothing but a sharp stone or a shark’s tooth lashed to a | that only a small pgrt of the blame, which certainly attaches to . œ 
handle by way of a kni. The headof the adze is m&de some one, can be laid at their doors. Yn fact, exj@anations 
of stone, and is lashed tthe handle in a way exactly like certainly are due from those who have had the management of ys 


* that which is employed by the New Zealanders, except 
that it is far more elaborate. Asif desirous of giving him- 
_ self as much trouble as possible, ghe maker has employed 


the now famous Joint Committee. It appears tRat a depu- ji 
tation was named, and accepted the trust of representing the 


biar i requirements of Science to the First Lord of the Treasury, which 
m ft pre ee on ance Peera Ana trust they neither fulfilled nor handed back to the Comnfittee 


machinerygagd the native artist has contrived to produce in order that another deputation might be appointed. We next 
the most extraordinary effects with it, throwing the various |#hear of a letter written to the wrong Government department; 
portions into a simulated perspective, and making the and last of all, we are informed that the letters of the Govern- 
ment department—the last, we belf€ve, written not later than 
the beginning of September—stating, among otheg things, that 
an application should be made in October, when the possibility 
of granting ships could be better discussed—have not yet been wa 
© . | brought before the Joint Committee, which has just been sum- ; 
mong by the Secretary for the 4th of November, that is, to- 
e | Morrow. It is not for us to censure such conduct as this, 
but it isgour clear duty to point it out, and we hope the 
matter will $e taken up. In spite of this mismanagement, 
however, we hear that the Government are prepared to 
aid both by money and ships when an application shall be 
made, and we cannot doubt that application will be made. 
There is still ample time to organise an expedition which shall 
do much good work, though perhaps it is too late to send out 
and erect the largest class of instruments. Large instruments, 
however, will be in the hands of the members of the America 
Government Expedition, so that this is the less to be regretted. 


WE have great pleasure in annoumcir® that Prof. Wyville 
Thomson, F. R.S., has been appointed by the Crown successor 
to Prof. Allman in the chair of Natural History in the University 
of Edipburgh. A vacancy is thus caused in the chair of Natural 
History at Queen’s College, Belfast, for which we understand 
there are already many candidates. 


Tye difficulty of providing funds for the establishment of fa 
Professorship of Physical Science in the University of Cambridge 
has been overcome. by the colleges, at a meeting of their heads, 
taking upon themselves a quota of fhe rates for improvements 
and other purposes in the town of Cambridge, which was 
formerly charged upon the University funds. This sum amounts 
roughly to more than twelve hundred pounds per annum ; so that 
the University will speedily be able to avail itself of the munifi- 
cent offer of the Duke of Devonshire, and will doubtless proceed 
at once to establish a Professorship of Physical Science, and 
obtain the other aids in the way of laboratory, apparatus, and 
assistants, that the Professor may require. 


| THE following notices of lectures this term in Cambridge show 
f o that there is great increase of activity in teaching the various 
4 - a PS ee branches of Natural Science in that university. Professor Liveing 
- lashing look as if there were four distinct layers one above SPE ra course of anm o p ; bog ati a pt fe eto 
e other.” i and also gives instruction in practical chemis ; 
Wo swish we had space to give the account of the | Laboratory ree days in the week. Professor Humphry gives 
aclivity of the Monkey Men of New Guinea; of the | course on “ Practical Anatomy,” giso a covfse on “ Anatomy 
manipulative skill of the canoe-builders of Fiji, of the | and Physiology,” and connects with these a ‘' bligroscopical De- 
_Zargbatana with their blow-gun, of the New Caledonian | monstration” once a fortnight, and instruction in ** Practical 
with his sling and javelin, of the extraordinary and cruel Histology” once a week. Professor Newton gives a coprse on 
rites of the Mandans in the initiation of their youth into «Zoology and Comparative Anatomye” Professor eee Pramas 
manhood, of the cruelty of the Tongans, and a hundred pA on “Mechfaigs and Mechanism,” and their application 
other details of interest ; but our reatlers musterefer to by! Maslafictutine Proet act a being” Pine 
the work for themselves. We cannot conclude wihout a ng igas aupen e 
word of praise for the illustrations, which are extremely fessSr Mill€r gives a course on “ Elementary Crystallographyand @ o 
` ’ o gr et ©! \d9 ‘ è . ` ‘ n” $ 
numerous, whilst many are original, and drawn from 9 Weighing.” Profgsor Sedgwick giv® a course poi 
im ents in Mr. Wood’s own collection, We miss an | In Dowħing College, Ds BradburF lectures on ‘‘ Comparative è 
in ° H.°PowWER ‘| Anatomy, 'fand Mr. Danby*on “Geology.” In Trinity, Mr. as 
. . 
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ctricity,” ia De. ae Foster 
otter on ‘Elementary Botany.” 
ures on ™ Chemistry,” and gives, eis 
College Laboratory ; and Mr. Bonney 
Most of these College lectures are open 
e 





| St. Joines 

pe ical instucti 

"  @ Beturés on “Geology.” 
-tovall the gtudents of tbe University. 


THE Nani Science Demyship of 757 per annum for five 
* vegs, at Megdalen College, Oxford, which was not awarded 
at the last examination, is announced for open competition in 
March next. Further particulars will be nen on peppienon to 
‘the Gollege. | | a po 


THE splendid Physical biased lately built at Oxford is 
opened this term for practical instruction in Physics, under the 
superintendence of Professor R. B. Clifton, F.R. S., assisted by. | 
two acai aes 


A CHEMICAL society has been established at Zurich unde? the 
presidency of Dr, Wislicenus. 

“Wer regret to have to announce the death, on October 26, 
of Dr. Thomas Anderson, Superintendent of the Calgutta 
Botanie Gardens. Dr. Anderson had greatly assisted in thé 
establishment of the Cinchona plantations in British Tigdia, was 
the author of a large number of papers on botanical Ribjects, and | 
at the fime of his death fon sick leave in this country) was 
engaged, in conjunction with Dr. Hooker and Dr. Thomson, on 
the new Flora of India. 


Tr death is announced of the Rey. F. Bancks Falkner, late 
head-master of Appleby Grammar School, a gentleman well 
known from his numerous and elaborate meteorological reports 
add letters, which mostly.appeared in the-pages of the Standard 
and Scientific Opinion, 


At the first of the winter soivrées to be held on Monday even- 
ing, November. 14, at 8 o'clock, at 27, Harley Street, Mr. 
A. R. Wallace will read ‘An Answer to Dr. Hume, Lecky, and 
others, against Miracles.” A discussion wil be invited, ° 





Tue following officers are proposed for election by the Council | 
of the London Mathematical Society at the general meeting to be 
held on Tuesday evening next :—President, W, Spottiswodle ; 
Vice-presidents, Prof. Cayley, Prof. Henrici, Prof, H. J. $. 
Smith ; Treasurer, Prof. irst; Secretaries, H. Jenkins R. 
Tucker. | 

Tuer fourth opening conversastone of the Hackney Scientific 
Association took place on the 25th October, at the Meeting 
Rooms, New Tabernacle, Old Street Road, E.C.. The objects 
exhibited were lent entirely by the members and some friends, 
and comprised an unusually fine display of microscopes of the 
most powerful description. Geology was well represented by a 
very rare collection of fossi! mammalian teeth from the Freshwater 
Post-tertiary beds in the Lea Valley, exhibited by Mr. R. F. 
Olliver, also a fine series of Coal-measure fossils by Mr. W. 
Appleford. Astronomy was unusually well represented by 
numerous objects, amongst which were two refractor telescopes, 
exhibiting convenient forms of mounting, also numerous sketches 
‘by Mr. W.R Birt, exhibiting the most recent progress in seleno- 
graphy. We mustenot omit to ®otice a numerous @ollection of 
astronomical drawings, by Mr. A. P. Holden, amangst which 
were four very fine sk ches ofthe recent great sun-spot. 





° A NATUR. yy. History SocreTY was established a year ago in 
cing Edward VI. Gramma School, Birmingham, and is now in 
A schogl collection hag Been commenced, 


ure museum, ‘ 


° e 
THE Special. Commis ! 

th® Public Schools A 

apt them by that Act, have: made Give “statutes for dgtermining 


ws ®and establishing the constitution of the New Governiig Bodies 





issigpers appointed | for the purposes of ` 
1868in virtye of the powers cqpferred | 
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fthe Scal of Winchester, eae Ru x] 

Ohta ites These statutes have been lai | 

i Council, and are put shed in The London Gazette of Tues 
Oct. 25. Noti@ is given that it is lawful for the bodie® or persons” — 
authorised so to dwin that AÑ, within two months from th@date 
of the publication of this. notification, to petition®Her Majesty in. 
Council to withhold her approval fror the whole or any part of 
such statutes. : 








As the subject of hereditary deformities is attracting some 
attention in our columns, it @nay be worth while to call attention | 


_ to Brown-Séquard’s experiments on epileptic guinea-pigs detailed 


| at the recent meeting of the British Association. . 


Dr, Brown- 


p Séquard produced epileptic fits in the guinea-pigs either by the 
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ebiltty from the operation on the nerve. 


| increased circul ation, 
| members of the Society is not y ji ate 
| in tl College who take an interest in Natural 
| more practical way can the love of a study of nature b 


dante the siege as a reese 


| under. the superintendence of Dr. Eich 1 





section of one-half of the spinal cord, or by the division of the 
sciatic nerve op one or both sides. During the fits it sometimes 
happens that q. hind foot gets: between the teeth, and is bitten. 
The animal, on ‘recovery from the &t, tastes the blood, and ifit- 
be one in which the sciatic nerve has been divided, proceeds to 
nibbl eff the twg outer toes, which havt entirely lost their sensi- 
Sn. ‘breeding from pairs 
of this kind, the offspring is without the two toes of which the 
parents have deprived themselves; and in these cases all the off. 
spring become, as they grow up, perfectly epileptie ; while in. 
ordinary cases effilepsy is only. rarely transmitted hereditarily,: 
Other peculiarities existing in these epileptic guinea-pigs were 
also found to be transmitted to their offspring ; and in dissection 





| of the hereditarily malformed animals, a node was found on the- 


sciatic nerve corresponding to that formed after section of the 
nerve in the parent. | 


Ir may interest some readers teknow that th&Board & Trinity 
‘College, Dublin, have expended about 2,000/, in. draining éhe 
College park. Situate as the park is, in the very centre of the 
city, its drainage will “eonfer a considerable benefit on the, city. 
Dublin will also be mech improved by the space of ground 
which the College authorities are giving to the city in College 
Green, as well as ornamented by the new cut stone wall and 
handsome iron railings which take the place of the old irregular 
quadrangle in front of the College, The College share of the: 
expenses amounts to 2,Q00/. z e : 


WE have received ‘the half-yearly Report. of the: Marlborough zi 
College Natural History Society, from which it. appears. thatthe 
Society has entered on the seventh year of its existence. During | 
these years it has undoubtedly greatly strengthened the love of | 
Natural Science among the alumni of the College, an evidence of _ 
which is the publication during the last half-year of The Birds = 
of Marlborough ” by an old member of the Society, E. F. im Ë 
Thurm, a little volume for which we would wish a gitat = 
The office 






























than by the encouragement of societies similar to- this 


IT is stated that the Botanical Gardens at Strasburg w were 
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magnificent work, commenced seven and twenty years 3 since, 
nem completed in twenty parts. | 

” As Golgmbia in thes last year exportel about 3, gon, p00 a 
cinchonagark, valued at 87,000/,, the Governmeng there natu 
ee with: some interest ¢ on n tbe Hod andi desi 
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AN earthq@ake ws felt generally in the Natal colony and the 


Orange River Free State, about®3 45 PM. on the 3rd August. - 
Tf did no material damage. 
in theWree State, and at Pieterrear®burg, Durban, New Guel- 
derland, Ladismith, Noodsberg. The couse appears to haye 
been from N. W. to SE. ~ °, 


* THE three most recent parts of the Buletin of the Imperial 
Academy of Sciences of St. Petersburg contam the following 
articles :-—Quelques propriétés du fer@déposé parla vore galva- 
niques R. Lenz ; Rapport sur un voyage entiepris dans l'intérêt 
de la linguistique, F. J. Wiedemann ; Remarques sur les Echi- 
noderes, El. Meßchnikoff ; Sur le poildu KAinoceros tichorinus, 
J. F. Biandt; Sur less congruences binômes exponentielles à 
base 3 et sur plusieurs nouveaux théorèmes relatifs ayx résidus et 
aux racines primitives, V. Bouniakowsky ; Note relative à une 
demonstration, donnée par Cauchy, des équations générales de 
Véquilibre, J. Somoff; Sur les sentences de Publilius Syrus, A. 
Nauck; La Métiique pAlie*Vuttodaya, J. Minaygf; Sur Maus, 
toie composée en armé@ien par Thoma Ardzrouni, X° s., M. 


Brosset ; Sur un théorème relatif 4 la théorie des résidus et de, 


son application 4 la démonstration de la loi de reciprocité de 
deux nombres premiers, V. Bounlakowsky ; Remarques et recti- 
fications concernant l'histoire naturelle des Alcide? J. E. Brandt; 


Sur le symbole de Legendre (2); V. Bouniakowsky ; Embryo- 


logie du PAthirius pubis. (avec une Planche.), Os, Grimm; 
De Vinfluence de la chaleur sur [’élasticité du caoutchouk, J. 


 Schmulewitsch ; Notice sur Ak-taw et Kara-tau, montagnes dans 


la presqu’ile de Mangysclilak, côte orientale de la mer Caspienne, 
G. V. Helmersen ? Sur les dén@és de la séhe isocaprine, A. 
Borodin ; Détermination du coefficient constant de la précession 
au moyen d'étoiles de faible éclat, M, Wf. Nyrén. 


A RI@AL to’ the far-famed Mont Cenis, tunnel is announced 
from America. The tunnel through the Hoosac‘Mountain, on 
the Troy and Greenfield Railway, is steadily progressing, and 
has now overcome the great difficulties with'which it started. 
It is 4$ miles in. length (more than half that of Mont Cenis), and 
of this distapce about one-third is already penetrated. The work 
is actively proceeding ‘night and day from both ends, and it is ex- 
pected ıt will be finished before the expiration of the contract in 
1874. j 


FURTHER favourable reports of ipecacuanha cultivaiion in 


India have been received, The Conservator of Forests states |- 


that the plants in the gaidens at Nelamboor are doing well, 
and that some of the fleshy leaves were four inches long. 
a 





A UNIVERSITY FOR TEXAS 


HE Rev. W. H. Sent has been for some time past 
à Europe, with letters’ from the late President. of 
tl® United States, the Governor of Texas, and other dis- 
tinguished Americans, as the agent of the Soule Univer- 
sity and the Chappell Hill Female College, twe literary 
énstitutiéns located at Chappell Mil, Washington county, 
in the State of Texas. His aim is so to enlarge and 
furnish them, especially the University, which has a 
medical department in Galveston, as to develop a great 
and p@érmanent centre of learning and science. Consider- 
ing the vastness and the resources of Texas, its position 
as bordering on semi-civilised regions beyond, the -rapid 
increase of its pgpulatiog, which includes a large Euro- 
pean element, angi its growing commercial relationg with 
Europe, especially with this country, suchean enterprise 
as this must commend itself as one of great importance, 
and of general interest. i 
The degree of success that has attended the agency is, 
indeed, extraordirfary. Mr. Sent received contributions 
z *@e 
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It was recorded at BBem Fontein, » 


of books, specimens, &c., from various “departments of 
the United States Government, from Prof. Agas$™, Yale 


College, the Smithsonian dnstitution, and other esfiinent * e æ 


sources in America ; and in Eurepe from the Emperor, - 


the French Govergment, the Jardin des_ Plantes, the great 
French authors, &c., and the same life of succ@ss was 
continued in Belgium, Helland, Denmark, the various 
German States, and elsewhere. We are gladeto know 
that he is meeting with ercouragement in London from 
the Admiralty, the Geological Survey, the University 
of London, from many of our publishing houses and other 
sources. The agent is applying to many of our Learned 
and Scientific Societies for their transactions, which will, 
We doubt not, be cheerfully contnbuted. The agency 
involves a patient, persevering effort to accomplish a very 
important work We most heartily commend the enter- 
prise fo the friends of education in this countrys - 

Any contributions of books, or of botanical, geological, 
or mineralogical specimens may be sent (with a state- 
ment of the sources whenc= they come) to care of Messrs. 
elrubner and Co, 60, Paiernoster Row, London, or to 
Messt$. Caleb Grimshaw and Co., Liverpool. 
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EARTH CURRENTS 


[T has been my pleasure at different times to call atten- 


tion to the connection that exists between the Auroræ 
Boreales and that great apparent rush of electricity through 
the crust of the earth which eagerly seizes upon the easy 
paths, offered to its passage by the wires of the telegraph, 
and by filling them with electricity, produces what are 
called “earth currents,” or “deflections.” The aurora is 


always accompanied by sach displays, but it is rarely in . 


England that they are of such strengt& as absolutely to 
break down telegraph communication. The earth currents 
of Oct. 24 and 25 have only been equalled by those which 
occurred in 1859. | 

The féllowing extracts from the diary of one of the large 
telegraph stations in the South of England will be found 
interesting .— 

Oct, 24, 5.0 P.M. Slight deflections on all long circuits, 
© gy 530, Gradually increasing. 

» 60 , Very strong; circuits suspended for 
ten minutes® 


» 70°, Gradually decreasing. 


p 8.15 ,, All circuits right. i 
Oct. 25, 3.0 „ Defiections, which have been inter- 
mittent all day, or very strong. 

» 330 „ Circuits nearly all stopped. i 

» 40 „ Workmg through on some circuits, 
' but slow. 

Š 5.0 „ Deflections decreasing. 

n 5.45 , On again; all circuits suspended. 

» 615; Deflections decreasing again. 
7.0 - Circuics clear. 


33 bhi < 

This is only a sample of what occurred simultaneously all 
over England, and probably the globe. The currents 
were very irregular in their direction and very variable in 
their strength. Circuits running S.W. to N.E, are usually 
most powerfully affected, but on this occasion all direc- 
tiens seemed equally affected. = 

Where two.or more wires run between, twa sfations, the 
effect of these currents upon the working is easily re- 
medied by substituting the second wire for the earth to 
complete the circuit. This practice was largelPadopted 
ef Monday and Tyesday last. me” : 

The most striking fact observed eas that on each oc- 
casiog the qrrextts ceased when the auroral dsplay conr- 


‘genceda. I have not noticed this befgre, probably because 
fhe cessation of thg pne phenomenon and the first appear-® 
ance of tHe other have scarcely ever before been so strongly - 


indicated. & s $ 
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DRC. W? GUMBEL ON DEEP-SEA MUD 


_@e ° pre C. W. GUMBEL has regently pubhshed an important 


paper, containing augaccount of some highly interesting inves- 
tigations on Deep-sea Mud. Sir R, Murchison and Professor 
Huxley provided hiên with a large quantity of mud, taken up fiom 
the Atlantic at lat. 29° 36 54" N., and long. 18° 19’ 48” W., ata 
depth of about 2,350 fathoms. This he first cleated, by long- 
gontinued ‘washing, trom all sea-salts soluble in water ; then he 
divided it, by filtering, into three parts. TA the first Forammi- 
fera and larger organisms predominated ; the second consisted 
of # sediment easily distinguished from the first, fine but heavy ; 
the third was ‘fine and flaky, remaining lightly suspended in 
water, and consisting almost exclusively of Batzydius, Cocco- 
liths, Coccospheres, together with other oiganisms of tht 
smallest kind (Diatoms, Radiolana, Sponge-spicules, and a very 
few of the smallest ForMnmifera). ‘“‘ Dried te about 100° C.” 
says Dr. Gymbel, “10 per cent. of the mud consisted of large 
Foraminifera ; 1°3 per cent. of fine, heavy mud, and 88-7 per 
cent. of finest Bathydeus mud. The Io per cent. part consisted 
mostly of Globzgerina, which occurred in an astomshing variety 
of forms, from the smallest shapes to figures of a considerable 
size, and could easily be distinguished as G/, dudlorges and 
Gi, inflata, Next to these in number were Orbulina univesa, 
Cristellaria crepidiula, Truncatul:na lobatula, Dtscorbina ro- 
sadtea, Rotalia soldanti, R. orbictdlaris, PulouggliPa elegans; 
E. michelana, Noniouna umòbid:cata, Polystomella erispa, La- 
tuola gilobigerinisformrs, with many other (but more dismem- 
bered) species. Along with these there were individual speci- 
mens of large adolaria, Siliceous Sponge-spicules, Diatoms, 
shells of Ostracoda, torn pieces of sponge and (very rarely) of 
Echinodermata, and fragments of wood, which were very de- 
cidedly distinguishable. It is a question whether the latter was 
a part of the apparatus used ın raismg the mud. It is in the 


è highest degree 1emarkable that all traces of Bryozoa, corals, and 


firm pieces of more )ighly-organised animals, were wanting, or 
at least were very rare. 

it The fine heavie®mufl which composes the sediment contains, 
for the most part, inorganic elements, with fragments which con- 
sist essentially of carbonate of lime, and which, on. being 
dissolved in acids, leave behind cuticular membranes and flakes, 
which partly gave the reaction ofconchiolin. Itappearsto follow 
from this, that these pieces of calcareous matter, although I could 
discover by the microscope no stiucture in them, are essentially de- 
rived from pounded molluscous shells, The remaining portion, 
which was insoluble in diluted acids, was composed of irr@gular, 
for the most part lump-shaped, granules of qiartz, of clearly re- 
cognisable scales of mica, of dust, and of magnelic iron, which 
could be drawn out by the magnetic needle; of single red, 
blue, and dark green transparent pieces of mineial; and 


` pf grains of crystal, of a peculiarly dark iridescent brillrance, 


which I can refer only to Labradorite. The polatisation and 
stauroscope apparatus was usedor the purpose of determining 
these inorganic ingredients. 

“ These inorganic elements of the Deep-sea Mud, found at 
such a distance from land, appeared to me worthy of the greatest 
consideration. Their origin can scarcely be ascribed to the 
loosening of the perhaps rocky bottom of the sea, at the point 
where it was sounded, They rather prove that moiganic sub- 
stances, which are derived from the rocky masses of the land by 
mechanical destruction, are conveyed by ocean ctirents to parts 
of the sea the farthest removed from land. This would render 
easily explicable the admixture of inorganic elements in many 
ocean sediments of ancient times. The explanation of clayey 
or marly interpositions would be made much less difficult. Hf 
heavy masses of mineral are transported so far, how much more 
easy would be the transport#tion of clayey mud” which remaigs 
»o lightly suspended in the water! It 1s almost self-evident 
how quantitfs of @lay or marl may be brought to a stand at 
certain pats of the high sea, maiked out beforehand by the 
direcgion gf the ocean currents and the configuration of the 
bottom of the sea, ‘and when the direction of the currengs 
changes, may come to form even alternat@ strata of chalk and? 
marl, We thus obtdin®a mode of expfaming the formation of 
many marl feposits, which is at once natural And simple. » 

‘* The third portion og the Deep-sea Mud is worthy in a high 
@egree of the interest both of the zoolo: 
whilst it gives scope for many far-reaching theories. {ff we first 
analyse ıt microscopically, the subStance, which rese{bles a white 
clay mud, resolves itself, apart frof the intermingled-mmutest 
(slolaserina and some few other Foraminife1ag into % hep of 
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4 and the geologist? | 


e 
little granules, the so-called Coccoliths (Tiseolith® and Cyatho- 
liths), and of granulous flaky little lumps, the so-called Bathydrirg, 
compared weth which afl other ingredients, —the suaceous-shell@d 
Diatoms, and Radiolaria, and also perhaps the so-calleqsCocco- es 
spheres and other small orgdhic bodies excepted,—are of very 
secondary importance. 

“The part of the Deap-sea Mud which is made up of Diatoms 
and Radzolaria, together with Sponge spicules, is of especial 
importance, because it consists to no inconsiderable extent of 
silica, and appears to be the source from whic the siliceous 
concretions in many chalheformations have diawn their materials, 
That these form no inconsiderable part of the composition ot 
Deep-sea Mud may be clearly seen by removing the chalk by 
means of acids, and the organic matter by heate œœ by sulphuric 
acid. There then become visible the most beautiful forms of 
Diatoms, with especial frequency, Gatlonelle, Coscinod:sct, 
and MNavicyle, more rarely Actinocyoli, Pleurosigma, Rhabdo- 
wma, Grammatophora, and others, of which many, concealed in 
the network of granulous se ee masses, were formerly 
scarcely visible. Many forms of extremely beautiful Radiolaria 
were also seen, together with simple Sponge-spicules. Lastly, 
gve%emark same slight fragments of plants, which may belong 
to the species of Saprolegiza and Prot&ctus.” 

Speaking of the Coccoliths and the Bathybins, Dr. Gumbel 
says he is in a position to confirm the conclusions of Profs, Hux- 
ley, Carpenter, and Haeckel with respect to their organic nature. ,, 
In a note he gdds, ‘‘J havealready stated my opinion on this . 
subject (NATURE, April 1870) but must here rectify a mistake 
in that communication, namely, that the organic matter of the 
Coccoliths yields with iodine, blue, therefore cellulose, reaction. 
This colouring, I am now convinced, 1s not the consequence of 
chemical action, but a phenomenon of refracted hight, such as occurs 
with small thin leaves or membranes when greatly magnified.” 

- After detailing some observations, microscopic and chemical, on 
Bathybues and Cocgoliths, Dr. Gumbel proceeds to speak of the fur- 
ther distribution of the latter.” ‘‘First,” he says, ‘fon looking 
through the Algze, Hydrozoa, Polyps, Corals, &c , which octur on 
shallow sea-coasts, such as may easily be met with ın every botani- 
caland zoological ciVection, I succeeded in numerous instances 1n 
finding Coccoliths in the places where they had growñ fand not 
seldom, Buthybuts at the same time.- These investigations were ex- 
tended to points on the coasts’of almost all seas; and now, instead 
of the statement lately made that the organismsin question thrive 
only at a depth of 5,000 feet, I am m aposition to assert où a proved 
fact, that Coccoliths (Bathydbeus) occur in all seas and at all depths. 
This deprives these minute bodies of a certain afr of yonder with 
which they were surrounded, as the offspring of the profoundest ‘ 
and most secret depths of the ocean ; but by their astonishingly 
wide distribution and their vast numbers, which stamp them as 
one of the most essential members of rock-forming substances, 
they gain infinitely ın scientific interest.” . 

Dr. Gumbel maintains that the distribution of Coccoliths in 
time is not less remarkable than the present distibutiom in 
space. There is proof, he says, that they are to be found in 
‘almost all sedimentary formations” Referrmg to their dis- 
tribution in various formations, he says :—‘‘ But besades the 
Coccoliths another ingredient demands attention. In the case of 
the chalk of Meudon, rich in Coccoliths, 1f the carbonat® of lime 
be removed by means of diluted acids, there 1emains a flaky and 
cfticular residue, in which are found thin, transparent flakes, full of 
the smallest granules, and resembling Bathydiusim a high degree. 
. . + > This places their organic nature beyond questio@ and 
firmly establishes their relationship with the Bathydins. The 
mperishableness of this substance 1s indeed very remarkable.” 
After stating that the Ceecgiiths occur in all the soft marls and 
limestones of the Jurassic and Liassic formations—‘‘TMe Mus-# 
chelkalk,” continues Dr. Gumbel, ‘‘appeared for a long time to 
he proof against every experiment, Every specimen of marl 
which I examined was apparently free from Coccoliths. At last 
I had the good fortune to discover traces of them in a sorfewhat 
impure piece of rock-salt from Wilhelmsgluck. Even here they 
show themselves extremely sparingly, but in the company of 
flakes, which are not unlike Bathybius. To the present time I 
have iw vain examfned the similar ock-salts of Berchtesgaden 
and Stessfurt ; and as yet indications of Coccol&ths in the Permian 
formation and te Coal-measures are wanting. On the other 
hand, the soft marls of the mountain limestone of Regnitzlosau, 
the soft marls of the Conodont strata of the Baltic provinces, 
the Trenn marl of NeweYork, and even the siliceous hmestone 
of the Potsdam sandstone, contain some trdvés, although to an 
extiemely small extent. © @° : n 
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“ These fact#all pəfit to the conclusion that in the majority of 
calcareous marine deposits, the Ceccoliths originally formed a 
mére or less esential part of the calearedtis massesand that in 
ghick or granulous, and particularly ancient limestone rocks, they 
can no longer be perceived, eitl€r on account*of the opaque 
character of the rotks, or because they have been made by some 
change wholly or in part unrecognisable, or have been altogether 
destroyed. I have been able by some experiments to throw 
further light upon this subject. That these smallest organic bodies 
can be recogniged in hard liieéstones only in the rarest cases, 
even when it contains them in great nungbers, I convinced myself 
by means of thin slices, which I made from Deep-sea ‘Mud, 
thoroughly dried and rendered hard by repeated soaking in diluted 
Canada balsany apd by heating, and also from writing chalk, 
made hard in the same way; and rich in Coccoliths. The infinite 
numbers of finest granules and rings are so massed together, oné 
over the other, that it must be regarded as an extremely rare case 
wo a Coccolith is clearly seen here and there at the v 
e ges. + - 
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THE BRITISH ASSOCIATION ° 
SECTIONAL PROCEEDINGS 
SECTION A.-~MATHEMATICAL AND PHYSICAL SCIENCE 


On anew Electro-Magnetic Anemometer and the Modeof Using it 
in Registering theVelocity and Pressure of the Wind.—Myr. J.J. Hall. 
The anemometer consists of two parts, viz.—velocity apparatus 
and registering apparatus. The first consists of a set of Robin- 
son’s hemispherical cups, which commuticate their motion down- 
wards into a brass box, where it is reduced in angular velocity, 
kand. causes a contact disc or commutator (in which two platinum 
contact pins are fixed equidistant from one another) to revolve. 
in th mile, An jpsulated Metallic lever, having a platinum 
working face, stands on either side®of the disceso that upon thé 
completion of every sizth mile one or other of the contact pins 
comes in contact with the two levers, thus uniting them ‘and 
completing the circuit. The levers are raisa@ a few degrees and 
then fall “jack to their normal position ready to be taken up by 
the next pin, and so on. The recording apparatus consists of a 
train of wheels and pinions working in a frame or between two 
brass plates, the arbors of which project through a dial-plate 
whereon the circles and figures are engraved and carry the 
hands. These wheels are driven by a weight attached to a line 
wound round a batrel, and a lockingpin disc (the pinion of which 
works in the first wheel) is released at every contact of the cup- 
apparatus by an electro-magnet which unlocks the pin-disc and 
allows the frst hand to adyance zgyth mile on the graduated dial 
by a jump similar to the mmute hands in remontoire clocks. By 
turning on a ‘strike-silent ” stop a hammer lever is brought into 
connection with the escapement and strikes a, bell at every con- 
tact.e By this arrangement the observer has nothing to do but to 
notice the seconds-hand of his watch or chronometer while he 
counts the number of times that the bell is struck, éach of which 
correspogds to the five-hundredth part of a mile, and by a for? 
mula arranged (and exhibited) by Mr. Hall (who has also 
arranged @ comprehensive series of tables for use with this instru- 
ment) the hourly velocity inay be refdily deduced. In notin 
velocities extending over long periods of time, the instrument 3 
read in the same manner as the ordinary cup and dial anemometer, 
or ase» gas meter, By means of the formula before mentioned 
(although the unit of measufement in this instrument is five-hun- 
dredths) the observer may arrive at results as near the truth as ifthe 
instrument were capable of registering dhie one-thousandth part of 
wile, while the great advantage-lies"In the fact that the battery 
power is less called into action, from which we may infer its 
elemental duration will be considerably longer. 


A Magnetic Paradox,—Mr. S. Alfred Varley, Assoc. Inst. C. E, 
The atfthor stated he had termed the instrument a Magnétic 
Paradox because the phenomenon exhibited by it was the appa- 
rent repulsion of soft iron bya magnet. The apparatus consisted 
of a compound magnet in a box, and when pieces of soft iron 
were placed on the”box over the poles they became mégnétic 
by induction and Were attracted by the magnet; but if® soft 
iron bar not by itself magnetic was approacffed near to the 

ieces of iron, they leapt away from the magnet in the box and 

ecame strongly attached to the soft iron bar, the pieces of iron 

appearing to be repelled by the magit and attiacted by the 

iron bar. The aathr stated the explanation demonstrdted- the 
é s 


NATURE . : 


thinnest 


4) 


duality of the magnetic force, and it ould alse prove, did we 
not already know‘it, that magnetic force was transmittedagly by 
induchon. He statedsthat if a piece of soft iron were i oye 
the poles of a magnet, the magflet developes the magnetic force? 
resident in the iron by separating’ thêm, ‘and the iron is attracted 


only by virtue of the f@rces existing in the itqp itself, and to the ° 


extent to which the fotces are separated. If the magnet bé bent, 
bringing the lower pole round and over the piece of soft iron, 


the magnetic forces resident in the soft iron will be more de-e 


veloped; but if the piece of soft iron be midway, it will not be 
attracted, as the forces on either side are equal and balance ; 
another attraction will, however, «pe manifested if one pole 
be nearer to the piece of iron than the other. If, instead of 
bending the magnet as just described, the piéce of soft iron placed 
ower the magnet be approached by a soft iron bar, the mag- 
netic forces separated and rendered active in the piece of iron 
will develop the magnetic forces residegt’in the iron bar, and if 
the bar opposed no resistance to the assumption of the magnetic 
conditiag, it would exert an attractive force for the pite of soft 
iron equal to that exerted by the magnet, provided always that the 
bar was at the same distance. It was stated that as the mass of 
iron in the iron bar was much greater than that of the piece of 
soft iron, the resistance opposed by the bar to polarisation was 
compardt 


the one force cannot be developed without equally developing the 
other; when thë iron bar was approached nearer to the piece of 
soft iron it became attracted, leapmg away from the magnet 
and attaching itself to the iron bar, and this notwithstanding that 
the attractive force exhibited by the iron bar has been called into 
being by the magnet in the box, which is nearer to the piece of 
soft iron than itis to the iron bar. The iron bar also collected 
the magnetic rays of force issuing from the magnets, and con- 
sequently it exerted a greater attraction for the piece of soft iron 
thari any individual magnet forming part of the compound mag- 
net. This was shown by placing a piece of soft-iron on the pole 
of one of the magnets and removing it from the pole. by the su- 
perior attractive force of the iron bar. Itswa® also shown that if 
only the thickness of a picce of writing-paper were placed between 
the magnets and the piece of soft iron, the appearance of repul- 
sion could be prevented. ` 
3 6 
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SECTION B.—CHEMICAL SCIENCE 


On the Separation from Iron Furnace Cinder of Phosphoric Acid 
Jor Ma%turial Purposes.-Mr. James Hargreaves. . While the 
author was engaged in an attempt to produce a good ser- 
viceable steel direct from phosphoric gig-iron, by the use of 
nitrate of soda, the fact forced itseif upon his attention that 
phosphorus had previously been too much looked upon as some- 


thing to be got rid of, and not suficiently as something to be got hold « 


of ; and that to effect the latter would be the best means of effecting 
the former. When phosphoric pig-iron is converted into malleable 
iron, the phosphorus is, in great part, transferred to the refinery and 
pudding furnace cinder in the form of phosphate of iron, the 
amount varying with the composition of the pig-iron which 
yields it. The refining and puddling furnace cinder from Cleve- 
land 'pig-iron generally contains from 3 to 7 per cent. of phos- 
phoric acid, which is from one-fourth té one-half the amount 
contained in good commercial soluble phosphate of lime. This 
cinder is sometimes again used fór the manufacture of pig-iron, 
but the product 1s of small commercial value on account of the 
accumulation of phosphorus in it, The concentration of the 
phosphorus from the pig-iron into the cinder in the forni of phos- 
phate of iron renders it mdre easy and practicable to separate, 
when the prepgation of compounds of phosphoric acid is the 
object in view, as there is a smaller Dulk of materil to be treated 
to obtain a given amount of this product. The plogphoric acid 
may be separated either in thé form-of soluble superphosphates 
of lime and magnesia, or of the alkaline tribasic phosphates. 

On the Retention of Organic Nitrogen by Charcoal. =- Mr. 
Fand C. C. Stanford, F.C.S. In thig paper the author sub- 

itted some incomplete ğeseárches, as a first PTAR what 
promises to Ve a wigle field of inquiry; viz., the act#gn of char: 
coal dA ogfnic nitrogenous mattér. He wag desirous of 
kgowing whether or not a loss of nitroge# occurs when that form 
ot matter yemains inf@ontact with charcoal, and if so, what be- 
comes qf it. Jf any loss occurs, it would invalidate the process 
recommendedeby the authgy ag the Exeter meeting of the Associa- 
tipn, YZ, ghat-of using charcoal as a means of securing the 
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ively small, and might be disregarded, and consequently , 
eit followed that as the dual forces resident in iron are equal, and 
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tiadicted by Scker, Vogt, and Callender ; but Broca’s, that it 
18 orally heavier than the nght; 1s confirmed by Dr. Boyd. 
The author then spol® of the possible truth of Brown-Séquard’s 
theory of the left hemisphere pressing specially over animal, the 
nght over organic functions. Normal aphasia witheright hemi- 
plegia was contrasted with cases cited from Dr. Ogle and Dr. 
*Hughlifts Jackson, of left-hande@ persons with*left hemiplegia 
and aphasia. The piimitive condition was probably one of pes 
fect bilateral structural symmetry and ambidextrous function. 
The normal condition at present is the result of hereditanly 
transmitted specialisation of structure and functions, both the re- 
sul of some advantage resulting to individuals using the right 
hand, eye, or*foot, for the performagce of more specialised 
functions than those of swimming, climbing, &c., such for 
instance as carrying weapons or nuising children Lefthanded- 
ness would they be explained as a more or less complete re- 
veision to an ancestral condition. Right and Lefthandedness 
should, therefore, be compared with such deviation in function 
and structure as is observed for mstance m the clele of the 
higher Crustacea, while transposition of viscera is to $e classed 
with the reveised twist occasionally seen in the skull of 
Pleuronectide and the shells and tntire bodies of Gastei opoda. 


Professors Burdon Sandersgn and S. Stricker read a paper gn 
A New Method of Studying the Capillary Corculation in Mam- 
maa, The circulation was studied in the omentum of a 
gumea-pig Immersed ın a solution of salt and water of a certain 
mn and temperature, the animal being thoroughly chlo- 
alised. 


Contributions to the Aligration Theory.—Richard @aton, M.D. 
This paper contained an account of a number of experiments on 
he capillary circulation of the frog, fish, and tadpole in reference 
o the mteresting phenomenon of the migration of bldod-cor- 
scies out of the vessels, The opinion was expressed that this 
recurrence was chiefly due to congestion, and also that there 
` are grounds for considerable doubt as to whether it had any 
‘onnection with the suppurative process, as hitherto supposed to 
we the case Ths paper was read igmediately afer those of Dr. 
3urdon Sanderson and Prof. Stricker, and the thiee were dis- 

mussed tébether. 


On the Antiseptic Treatment of Contagia &s Illustrative of 
te Germ @heory of Disease —Mr Hope. e The author gave 
ome valuable details as to his tieatment of the rinderpest which 
moke out upon his experimental farm in Essex in 1867. The 
majority of between 260 and 270 cows were attacked by that 
msease, He injected carbolic acid through either the mouth or 

ctum, and 111 of those cows so treated recovered. The re- 
ainder not so dealj with died or had to be slaughtered. He 
so aigued tha the chemical instead of the medicinal treatment 
contagion was much better both in respect to men and the 
wer animals. He also gave illustrative cases of scarlet fever, 
With the view of showing tha? the sipping of a very weak solution 
carbolic acid, sprinkling body, clothes, carpets, &c., was 
ghly beneficial in its effects;—Dr, Baylis, medical officer of 
aalth, Birkenhead, agreed with the reader in his views regarding 
iderp&st, but not entnely with.his treatment of fever. He 
"r, Baylis), speaking of the unsatisfactory manner ım which that 
yect was treated by the British Association, expressed a hope 
“it before ext year’s meeting they would institute some expe: 
rents as te the action of disinfectants, 


Department of Ethnology and Anthropology 


Wr. King read a paper Ox Blight in Man, and thé Animal 
? the Vegetable World. Havmg defined the terms blight, 

ata@on, and infection, the author proceeded to describe the 
is by which their presence could be traced, and enumerated 
various diseases which were supposed to be contagious or in- 
igus, refering incidentally to small-pSx, which could not, in 
opinion, be averted by vaccination. He thought that disease 
the result of a local impuiity of the atmosphere, and that 
‘reas a healthy person might be affected if he went to the 
ily impyre spot, the party suffering could not convey it to 
ther upon his removal to a different locality. 


ry. Hitchman read a paper on the Anatomy of Intellect, 
ling numerous physiological, experiments in gegard to tbe 
re of life and mind iff man afd animals. Mental phenomena, 
iaintained, did not®always imply the existence gf brain, or 
alic ganglia, or of nerves conveying impressions to cerebial 
snisation at all. Mund is not invariably dependent upon a 
‘cular condition of brain—this organ being often soungl in 
° 
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embraced a desciiplion of a new mazhine, existing m model, fow 
the shaping of 1ailway axles by 10l- mg pressure 
the 
hour in shaping, this rolling Process would effect it in aeqiperior 
manner m 
in quality, 
much@®more cheaply. Tl 

which were reghlited so Sat they might gradually press closer , 
together, thts redcing the diametër of the bar and extending 
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acute and chronic cases of insanity, the “seat of diseast being s 


found, according to statıstıcal observation, at home and abroad, 
in the alimentary canal, liver, uterus, spleen, heart, and lungs, 
in at least a moiety of all cases. This 1s true, even in th most 
severe mental affection knows to the physician, paralytic de- 
mentia. The mental principle 1s not confined to brain moleculés, 
but is equally contained in parcs far distant from them, and 1s° 
separable from the body, as mind, in a latent®state, as wef as an 
unmaterial new individual. The whole mental organisation is 
specially operant independently of all molecular changes in gan-, 
glious and nervous cords, though the psychical mode of action 1s 
largely determined ın the genus 4omzo and mgher forms of animal 
nature, by the modification of structuie and physiological con- 
dition of each anatomical organ ; both healthy and morbid 
changes show there 1s a certain point in the physical history of 
instinct and intelligence, at once and for ever fatal to the doctime 
of*Professor Tyndall, and other physicists, viz., that thought, 
sense, emotion, nay, every fact of congciousness, are due ex- 
clusively to molecalar motions of brain. 

On the Relation of the ancient Moabites to neighbouriz® Nations, 
as disclosed m the newly discovered Moabite Stone —Rev Dr, 
Ginsburgh. This stone was found as recently as the year 1868, 
during researches m Palestine ; the inscription occupied 34 lines, ° 
and was written ina language which traced its origin to a date 
loħg pna to the Chnistian era. The translation looked hke a 


chapter of the Bible; and when it was borne in mind that of 15 


cities mentioged in the Old Testament, 11 were referred to on 
the stone, no on® could doubt that the Moabites were in a far 
greater state of civilisation than was generally supposed. The 
inscription dated back as far as goo years before Christ, and was, 
therefore, older than two-thirds of the Old Testament, As the 
result of careful study, he came to the conclusion that an organised 
Temple service was observed amongst the Jews out of Palestine, 
and that that service must have been very much akin to the service 
of the Moabites; that at a period 920 years before Chiist, the word 
‘*Jehovah”—although subsequently avoided with so much per- 
sistency-—was so often upon the lips of the Hebrew race, that it 
passed over to a neighbouiing nation ; that the simplicity of the 
language was a striking evidence cf thè adyanced stage of civilisa- 
tion of the Moabites, and that in prowess they were superior to 
the Jews. 

The following papers were read relating to the Australians, 
ther Janguage, and mental characteristics The first paper 
was by MY. C. S. Wake, and was entitled, Zhe Physical 
Characteristics of the Australian Aborigines; the second was 


sent by Dr. Bleek, and was on he festtion of Australian 
Languages, 
the sevefal Australian languages, placing them all ın Max 


The author traced certain analogies between 


Mullers great nomadic or Turanian class; and although 


the Austialians have, with few except@ons, no grammatical 
distinctions of gender, the author does not think that this 
necessarily excludes them from the sex-denoting family. The 
use of suffixes ın the Austrahan languages led him to infer 
that they have been derived from the more temperate zones 
deed, the nations using suffix-proncminal languages are found on 
the outskuts of the tropics, and in temperate and cold latitudes, 
Yule those speaking prefix-pronominal tongues are restricted to 
the tropics ; and again, the sufix-pronominal class are addicted 
to sidereal worship, and the prefix-pronominal to ancestor worship. 
The author, however, carefully showed that the physical descent ~ 


In- 


faiace by no means necessarily coincides with the descent of 
ts language ; and, in conclusion, the learned doctor expressed 


his belief, based on a study ol the mythology and the present 
customs of the Australians, that these have degenerated from a 
higher state of civilisation. 
this series was by Mr. C. S. Wake, and was on Zhe Mental 
Characteristics of the Australian Abcrigines, 


The third and concluding paper in 
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Rolling or Shaping Axiles.—Mr. Alfred Bowater. This paper 


Whereas by 
hod of using the steam hammer an axle required hff an 


avo migvtes® The rolled axle was not only superior 
ut was more uniform in size, andgould be produced 


machine congsted of thiee rollers, . 
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ifs length antil shaped to the size required ¿Axles of any length 
could be rolled by the machine, with collars at any part ‘of the 
tyre. The rolls were geared to revolve all in the same di- 
rectiong‘tind their friction imparted motion to the axle. The 
rglling process would obviate those flaws i axles which occa- 
sionally caused appalling accident$.on railways. 


- Ona New Safety Lamp.—Mr. W. E. Teale After detailing 
a numleer of the objectionable features of: tM various safety lamps 
now in use, the author proceeded to say that, with a view to 
remedy sg far as possible the dangers arising from the insecurity 
f the present oil lamps, the Protector Colliery Lamp has been 
carefully and thoughtfully designed to combine safety and bril- 
lancy of light with cleanliness and economy. It is made on the 

rnciple of the ordinary sponge or portablé /gas lamp, in which 
is used a liquid specially prepared by the inventors .The reser- 
voir, er gas-holder, is then screwed to the top of an ordinary 
Stephenson or Clanny lamp, within which are fixed a pai: ef 
horizontal hinges, moving upwards only. On the wick tube of 
the lamp, and sliding ov@r it, is an outer tube, having round its 
centre a cycular horizontal flange. When the reservoir is screwed 
upwards into the top, this flange comes into contact with the 
hinges, raises them in passing, and allows them to fall bengath it 
when screwed home, so that by reversing the screw, and with- 
drawing the reservoir gradually from the top, the said hinges 
prevent the return of the said sliding tube, thereby forcing ıt oy@r 
the wick-tube, and so diminishing, and ultimately euinuisking 
the light. It 1s therefore impossible for a naked light to become 
exposed after the lamp has once been adjusted. . ‘Tw render se- 
curity doubly sure, a lock and stop are so placed that after the 
light is put out by the action of the screw, it 1s still impossible 
for the collier to withdraw the reservoir from the top, so as to 
re-light his lamp. The safety of the mine ıs further msured by 
the fact that the gauze ıs kept perfectly clean, and therefore no 
coal-dust can adhere to it, as in the old oil lamps. In regulating 
and reducing the light when testing for gas, which can be done 
with the greatest ease and certainty, no pricker is uged or-required, 


® and another source of danger is avoided. This lamp burns freely 


with less ventilation than any now in use, and is much more 
sensitive to the presence or action of gas, .while it is impossible 
for the miner to hight Mis pipe from, or tamper with, the light in 
any manner. It gives much more light than that produced by 
the very finest oil; and as neither smoke nor soot is made by 
combustion, the glass and gauze aré as clean and the light as 
good at the end of the day as when the miner goes down the pit, 


- and this without the trouble and great loss of time necessary to 


keep an oil lamp properly trimmed. As compared with oul, the 
cost of burning the, Protector Colliery Lamp is very small, six 
days of ten hours each, or sixty hours, being obtainedeat a cost 
of threepence, or less than one half the price of ordinary miners’ 
candles, and one-third fhat of the usual oil. 


, On Ocean Telegraphy.—Captain Rowett. The object aimed 
at in his paper by Captain Rowett was to show the supenority of 
hemp over metallic cables, The author contended that hemp 
cables were much lighter and extremely enduring when sub- 
merged, and iron cables were quickly corroded by the action of 
the sea water. Various specimens of submerged cable were ex- 
hibited by the author in support of his views. 








SCIENTIFIC SERIALS 


Fournal of the Chemical Socsety, September, 1870,— This 
number only contains two papers ; the first, on Vapour Densities, 
by Mr. J. T. Brown, contains a short description of the methods 
that have been proposed for their determination, and the 
formulz employed for calculating the results from the data 
obtained. This serves as an introduction to a series of elabo- 
rate tables intended to facilitate these complicated calcula- 
tions. The*tables are a sequel to some previously pubgished 
by Mr. Iyown (Fourn. Chem. Soc. N.S. av. ,72), and it might 
be acceptable to many chemists 1f the author would collect 
these. and other tables and publish them in a separate pam- 
phlet.@ The other paper is an abstract of a memoir in the 
Philogophical Trans&ctions for 1869, entitled ‘‘ Researchgs on 
Vanadium,” by Professor Roscoe. a The author has obta®ned 
three vai@adium chlorides, a tetrachlonde V Cl, a tuchlorde 
V Cl, and-a dichloride V Cl. The tetrachloride mgy be pre- 


@ pared by passing d® chlorine over the mononitride heated to 


- yedness, or by transmigting a guxture g& chlorine and the vMour 
of vanadyl trichloride V O C], over red-hot Sugar-chaicoal. Its 


vapour density corresponds fo the formula V Q&, The tri- 
chloride 1s a crystalline peach-blossom coloured compouny, re- 
embling chromium sesquichloride. Itgis not volatile îm 
hydrogen, but when strongly heated ine this? gas it loses 
chlorine, the dichloride gnd finally the metal being obtained. It 
is produced By heating the tetrachloride, or by itseslow decom- 
position at the ordinary tw@mpgrature, or by passing itsvapour , 
wth hydrogen thiough a red-hot tube. Vanadium dichloride is 
an apple-green crystalline body, prepared by transmitting the 
vapour of the tetrachloride with hydrogen through a tube heated 
to dull redness. The dichloride, when heated in hydrogen in 
a platinum boat, yields the metal in bright, greyish-white 
lustrous grains. The processes hitherto describedgfor the prepar- 
ation of the metal have been tried by the author without success. 
The chlonde or nitride 1s placed in a platinum boat and heated 
in a porcelain tube, through which a current of pure hydrogen 
passes. The metal does not tarnish in the airaat®common tem- 
peratures, but burns with brilliant scintillations when thrown into 
a flame. When heated in air it oxidises, producing all the oxides 
V3 O, Vz ®©, Va Og, Va Op and V, O;. Itis not attacked by 
hydrochloric acid or dilute sulphuric acid. Hot strong sulphunc 
acid slowly dissolves it. Its viplently oxidised by nitric acid, 
and slowly dissolved by hydrofluoric. The metal burns in chio- 
ine, and when heated in firtrogen fgrms the mononttride. 
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SCKENCE AND THE WQRKING CLASSES 


Tar spread ®f scientific instruction among the labow- 

ing population is a subject ef greater importance” 
' than a superficial consideration might allow to it. Our 
scientific work is at present done almost entirely by our 
middle class, and mainly by those who have had such an 
education as is afforded by our universities or technical 
schools, or by foreign colleges. Not only do we.look in 
this direction Almost exclusively for the scientific training 
of the next generation, but also for the greater part of the 
work actually done in the field. Were statistgcs obtain- 
able, it would surprise outsiders to learn how large a pro- 
portion of the practical observations in Astronomy, Geo- 
logy, or Natural History is accomplished by men, the 
greater number of whose working hours Are spent is 
towns or in some totally uncongenial occupation, and who 
can only devote a few precious hours stolen from their® 
rest, or their brief summer holiday, to those pursuits which 
they have done so much to encourage, ® 

This ought not so to be. Every one of these urban 
lovers of Nature must have returned from ‘his annual 
retreatin the country with the thought how much more he 
could do for Science, how much greater scope he would 
find for the exercise of a keen eye or a cunning hand, if 
only fortune had so far favourgd him thatthe prime of his 
life could be spent far from the tumult afid dust of cities. 
And yet we find that, as a rule, those who do live in the 
country jare very slow in making usg®of their glorious 
opportunities. The class who spend éheir whole time in 
the midst of every varying phase of the phenomena of 
Nature, have, taken as a whole, contributed little to the 
advancement of Science. How many a rare fossil, whose 
determination would have thrown ‘light on some of 
the occult *problenis of geology, has been smashed by 
the careless hammer of the quarryman! How many 
a phenomenon of annal or vegetable life, the recording 
of which might have forestalled the discoveries of a 
Darwin or a Wallace by half a century, has remained 
unnoticed by the field-labourer before whose vacant gaze 
alone it passed! How many a strange monster or exquisite 
unknown form.of life, for the possession of which all tite 
museums of Europe would have eagerly competed, has 
been p&ised’with merely an exclamation of awe or wonder 
by the untutored fisherman or sailor! The wealth of scieg- 
tific knowledge which has in this manner been lost is 
ingaweulable. Now and thena Hugh Miller rises from the 
ranks to the command of a brigade in Science; now and 
then a George Stephenson, invincible from the feeling of 
eonscid@s power, fights against @:fficulties of which those 
in the middle class can have but a faint conception, and 
comes to the fore by the force of.inherent genius; but 
these gre but a few solitary landmarks in the midst of the 
dead level of the intellects of our rural population. 

The cause of this failure is'not far to seek.’ Itis simply 
want of educatiop,—edygation, in the §rst place, of, the 
powers of obseryation, and ‘in the second place of the 
reasoning faculties,-by the use of which @lone the obser- 
vations can be utilised and made to subserve the ends of 
Science. Everyone who has had the opportunity must 
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peaking over the heads of their audience, 


g m - - e 
have been struck with the dormant condition *of the ° 
habist of obseryation of our agricultural population. An 
adaptation of purpose to end, or a deviation ftem the 
ordinary course of the lawsof Nature, which would &t once 
strike the educated eye, does ndt for a moment arrest 
their attention. “ven of occurrences which pags daily 
befoie their eyes they are profoundly ignorant. We 
were once, asked by a very. intelligent labomer, whose 
occupation took him abroad frequently by night, if 
we could explain how it was that the moon shifted her 
place among the stars so much in the day time, while 
she remained stationary al night! The first thing to 
do with the working man Is to teach him how to make 
use of -his eyes. And in this first elementary lesson we 
are afraid our feachers of Science Pave hitherto lamentably 
failede The error of “ popular ” scientific lectures, of even- 
ings.with working men at mechanics’ institutes, is that 
which is so commonly attributed to clergymen, that of 
It does not 
really*profit your Hodge or Styles to be discoursed to for 
an hour about the wonders of astronomy, the uninterrupted 
chain of organic beings from the Amceba to the Elephant, 
or the grandeur of the uniformitarian theory of geology. 
Take him out on a starry night and let him look through 
a telescope, and see for himself that Saturn isa round orb 
suspended in the air. with its marvellous rings and its at- 
tendant satellites ; take him where with his own hands he 
may exhume a‘shark’s tooth from a chalk-pit, and show 
him how this absolutely proves that the spot on which he® 
stands was once fathoms deep beneath the ocean ; put a 
flower in his hand, and point out ethe»structure and the 
function of every organ, and you will at least have made 
a beginning. You cannot be too simple or practical. 
Treated in this way, we believe that every science-teacher 
who has tried the experiment will testify to the eagerness 
of the working man to increase his store of knowledge. 
In the case of those classes of the labouring population 
who live in towns, the only substitute is to take them to 
the Museums or Collections of N i dee History, which are 
the best representatives of Nature herself. For our country 
gentlemen and tradesmen, the Naturalists’ Field Clubs, 
which now flourish in so many counties, are doing a good 
work: something of a similar kind 1s wanted for the less 
educated class of the population. 

But when the eye has been trained to observe, the whole 
work of education has by no means been accomplished. 
It is the portion of the work on which there is most need 
to insist at the present time, because it has hitherto been 
almost entirely neglected. The system pursued till recently 
in our Universities and public schools was based on a high 
cultivation of the reasoning faculties, to the almost entire 
exclusion of any recognition of the perceptive powers. 
There may be a danger now of running into the other 
extreme, and already we heat some zealous devotees 
of ‘Natural Science excldim against bopk knowledge, as 
if it were opposed to a practical scientific training. There 
cannot be a greater mistake. Unless a man, thinks to 
dwe the life of a recluse, and toeprofit nothing by the 
labours of others in the same field,ghe greater art of his 
knowledge gnust®always be derived from booke ` What we 
insist on is that the learner mustgbe taught frs to use 

is OWNgeyes, batere he has regourse to the experience 
of others. No maw can be considered to be -highly edu- 
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general ability and special oratorical power, As_Profgssor 
éluxley does, is made, with or witgout any conserft 
of his own, into a kind gf popular Sracle. Like an 
oracle he iggexpectedeto have a response regdy for ang 
imaginable qugry, and Jjkean_ oracle too he must find e 
himself not unfrequently under special ang strong tempta- 
tion to‘ ‘prophesy smooth things.” Yet Mr. Huxley does 
not prophesy smooth things; on the contrary, he does 
not hesitate to put the most unpopular propositions in-the 
plainest possible language when he sees that" t is right to 
do so; and to say that a man—and that man a public 


° perceptive faculties to play on the phenomena that sur- 
round him, and also of exercisi g his reasoning powers 
o to systtmatise his observations, and to compare them with 
°°  tHose of others who pave pre eded “him. The surest 
„way of cultivating the Perception is hy the severe study 
of som® branch of Natural Science; the»Reason is to be 
trained in the lecture-room and the study. Nature does 

* Ot procéed on the principle of setting one of her gifts 
_at variance with another ; and so far from one of these 

~~, setg of faculties being opposed to the other, neither can be 


~ 


- any to be overcome. 


-Condition of English sqgiety 


--the assistance of the other. Ng nation has distinguished 
itself by producing a greater number of keen and accurate 
‘observers of Nature than the Scotch, and none has set 
a higher yalue on the educati jon „that is derived, from 
books. In the scientific nbs ion of the agricultural 


~ 2% ‘cultivated to the full extent of i mental powers without, 


-population of England, it will be found that the long disuse 
for generations of the reasoning powers is the- greatest 
Although we do meet hese and” 
. there with those who are more dr less accurate observers 


` of Nature, it is extremely rare to find one ghe has any 
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We neéd but look around us on the events passing 
before our eyes on the Continent of Europe, to recognise 
the manner in which Education js proclaiming herself vic- 
torious along the whole line, Als a nation, we are slow to 


. ẹlearn. But that nation must indeed be both deaf and 


blind, which does not at the present time see the necessity, 
of straining every gerve to redeem itself from the disgrace 
of ignorance. With our workingjclasses taught to exercise 
those faculties which they all possess, but which so few 
know how to use, and thus trajned to form the strength 
of the nation in all fresh advahcements in Science and 


_ the Arts, England would quickly distance all competitors, 


and assume that position which jt would now seem younger 
rivals are likely to snatch from her grasp. 





HUXLEY’S LAY SERMONS 


Lay Sermons, Addresses, an 
Henry Huxley, LL.D., F.R.5. 
1870.) . 


Reviews. By Thomas 
(Macmillan and Co., 


3 ia this volume Professor Huxley has pesad to the 


public a miscellaneous collection of essays, some 
didactic, some controversial, some addressed to a general 
audience, some to a special one, and composed at various 
times during a number of years extending from 1854 to 
within the last few months. 

The subjects of which the Professor treats are as Various 
as the occasions for which his papers were written and the 
audiences whieh he addre8ses, jand, as may’ be easily he- 
lieved, his gssays, are ot very unequal value. But one 
great element of value they allipossess in common, and 
that js, the thorough-going boldness, and honesty, and 
out-spokenness with which they deal with all subjects 
alike. is is no small merit In amy writer, and it is an 
especially gteat one in a mah occupymg the position 
which is held by Professor Huxley. Itisa ena ae 
the phesent tige that 2 
man who combines real scigntific eminencg withe great 
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teacher—lies under special temptation, and that he resists 
that temptation, is to say at once that hiset@aching must 
be worth listening to, and that even where we cannot 
accept his doctrines, we may still listen to them” with 
advantage and gain instruction from them. 

With one exception, the papers in this volume may be 
classed under ‘three heads, viz. : .Educational Essays, 
gitlfer theoretical or practical, which include Nos. 1, 3, 
4,5, 6& and 9: Scientific Controversy, consisting of Nos. 


e12 and 13, on the Origin of Species; and also 7, 8, and — 


14, of which the first is the famous “ Essay on the Phy- , 
sical Basis @f Life,” and the other two are replies to 
the attacks made upon the former: Finally, Presidential 
Addresses to the Geological Society, Nos. 10 and 11, of. 
which the latter might fairly come under our second 
heading, consisting as it does of a very able reply to Sir 
W. -Thomson’s strictures upon modern geology. The 
essay which will not come into any of these divisions is 
the shortest in @he book ;* viz. that on “ ‘Emancipation, 
Black and White.” We must however devote some 
space to it, since K appears fo us to be almost the best 
reasoned and ‘most temperate view of what its aufflor calls 
the “ irrepressible woman question” which we have yet 
seen, although we are not prepared to accept the 
author’s conclusions without reserve. In this essay 
Mr. Huxley’s allegiance to the facts of science comes 


into uncomfortable collision with his allegiance to the 


traditions of party. _He comes before us in the character 
of an advanced Liberal, but he cannot forget that he is, 
before all things, a biologist ; and the consequence very 
naturally is, that although he is prepared to support'a 
policy of emancipation — apparently upon ‘the gengral 
principle that aX government is a mistake—yet he is com- 
pelled to admit that the arguments of extreme emgncipa- 
tionists are “ to a great extent nonsensical.” Wesare 
confident that this question is°one which must*%e ulti- 
Taately settled mainly upon physiological grounds, and it’ 
is just because the conventions of society very rightly do 
not admit of the full and fair discussion of those greunds 
before mixed audiences, that the extreme emancipationists 
have been enabled to obtain for their theory the amount 
of currency which has laftly fallen to its lot. In@he'pree 
sent instance, Mr, Huxley.appears to have followed out , 
his physiological argument with characteristic fauness Zo 
a certain point, and consequently sees that after al due 
emancipation, “ Nature’s old salique law will not be re- 
pealed, no change of dynasty will be effected ;” and again, 
that, “jso long asgpotential motherhood,is her lot, woman 
will be found to be fearfully weighted in¢he race of life.” 
But why shoul@ Mr, Huxley halt at this admission ? Why 
does not his Darwinian logic carry him on to its legiti-- 


mate and necesgary consequence? According to the law 
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or later cease to exist as a competitor, just as certainly as 
the black rat has been driven out before the Mus decu- 
manus, or as, to adopt a different class of example, the 
handloor@ weavers have been driven from.the market by 
machinery and steam. But while we thus doubt the wis- 
dom, or indeed the possibility, of placing women on a level 
with me% eand in competition with them, we would b 
no means therefore be understood to argue against giving 
them a Jiberal education or improving the. law in regard 
to their property. à 

Passing on to consider for a short-time the Educational 
essays, we need say but a very few words of thesingle speci- 
men given of the writér’s method in practigal educat®on, viz. 
the Lecture on a Piece of Chalk. It is certain to be wef 
known to mast of our readers. Those who do knovweit, 
for the most part’ recognise it as a model both in matter 
and in mannét of what a single lecture oyght to be ; those 


who do not had better read it at once, for till they have, 


so done they will have but an imperfect idea of sucha 
model. The other educational essays, viz’ the first six 


in the book (with the exception of the second) contain an, 


exposition. of the author’s views on many of those points 
in the theory gf education which are most keenly disputed 
at the present time, such 4s’ the value of natural science 
a? contrasted with mathematics or philology as an in- 
strument of education ; that of the natural history sciences 
4 : men 
as c@ntrasted with’ other branches of natural science, the 
method by which they should be taught, &c. Nowitis 
only fair to admit that in all these matters Professor 
Huxley’s addresses must be looked upon as the speeches 
of an advocate, and moreover, of an advocate who feels that 
he cares the feeling of the public with him for the most 
part, but is by no means equally sure that he can overcome 
the prejudices of thg jury. Still, considered as the speeches |. 
of an advocate, they are admirable, and it must be remem- 
bered that an advocate may prove his case, and this, we 


hink, Mr. Huxley has in several instances done, In 


regard to the most imporiant of the questions discussed, 
we are disposed to beliéve that any one of these éhree 
insfruments of education may turn out a highly cultivated 
andethoroughly well educated man, provided the teacher 
knows how to teach and the learner presents good, raw 
material upon which-he may exercise his skill; but this 
no means proves that they are all of equal value, 
ne thing we can certainly say in regard to the classical 
education of our own day, that is to say, of the day of 
thosg who are the acting mcf of the present generation, 
viz., that, however well it may have served the turn of 
that small minority who weie sure to make the best of any 


kind of education, and for whom, therefore, it is the least. 


necessary to make provision, it has done nothing at all 
for the great majority of those who have been submitted tg 
it. It is not too much ġo say, that out pf the men who have 
gone from puplic schools to Oxford, and who have spent 
their whole lives between the ages of eight and twenty-two 
in learning Latin and Greek, not one in three could at the. 
latter age read a Latin or Greek author “with ease and 
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cability among young Englishmen $s unaccouttably low. 
One other alternative indeed remains, viz, the supposi, 
tion that classics have-been generally very badly taaght, 
but this seems to us hardly tenable, . It is difficult to 
believe that so much labour has been bestowed by so 
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natural selection, when once fairly engaged in the | intelligence. This may not in itself prove the cate pf . 
v struggle for exigtence, no less a penalty than ultimat@ex- | science as an instrument of education, or even prove the nS 
tinction await® the weaker race. If the parallelism be- inefficiency of classics ; but at least it shows that classics 
e tween agace and a sex can be neaintainedgat all—and the | have failed asea fact, and reduces us to this diléma, thgt 
pasallelism is Mr. Huxley's, not ours—-it plainly implies | we must admit either that they are but a very imptrfect * ® e 
that, put intg competition with man, woman must sooner | means of education, or that the general standard of edu- ° 


many good scholars as may be found amongst the school- 


masters of the last fifty years, upon the art- of teaching |. 


classics, without the elements even of the art being dis- | - 


covered. At any rate refogners, or even revolution- 
ists, in education _may fairly argue, that what has not 
befn done in so many'years by a method which has had 
the whole field of the higher education to itself, is hardly 
likely. to be effected by a persistent continuance in the 
saşe path. We are reminded of the physician of. Laputa, 
of whom, when he had already almost killed his victim: 
by hisgdiscipline, Gulliver says, ‘‘ We left the doctor en- 
deavouring to recover his patient dy the same operation,” 
We have left ourselves no space in which'to notice the 
remaining and more directly scientific portion of Professor 


Huxley’s work. The book is not to be discussed fairly i in 


the space at our disposal: it is, however, full of interest 
throughout, and we need perhaps the less regret that we 
are unable to direct our readers’ attention to the remainjng 
essays, inasmuch as they constitute that part of the work 
which deals with -the scientific controversies of the day 
some of which have already been discussed in NATURE, 
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FERNET’S ELEMENTARY PHYSICS 


Traité de Physique Elémentaire, Par Ch. Drion et E, 
€ernet.- Troisième Edition. (Paris: 
Fils. 1869.) 


“THE third edition of this’ well-known handbook of 
French physics deserves more than a casual notice. 
We are told in the preface that it has been entirely recast 


V, Masson et 


by the second of the two original authors, M. Fernet; a`” 


pupil of the lamented Verdet, who has caught something 
of the spirit of his master. There has been no teacher of 
physics in our tıme whose work has been, on the whole, 
comparable to that of Verdet. He has all the clearness 
of Tyndall; and, as almost all of his published lectures 
were delivered to audiences more strictly scientific than 
those to whom the famous books on Sound and Heat 


were originally presented, hé is never diffuse. . His arraiige- 


ment of the essential points of his subject, and his 
grouping of the illustrative details and of the exceptions 
to the general principles Which govera, it, have scarcely 
been equalled even in France, which j is tleegpecial country 
of precise and exhaustive exposition. It is high praise, 
therefore, to say of M. Fernet, that in pagts his book 
recalls his master’s method and HEA 

The ‘treatment ef mechanics hich is coffmon in this 
country eplacts statics before dynamics. 
one thing to be said in fevour of this arrangement—that 
the idea which dies at the rootef dynamics, that-of change 
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òf ¢até ef motion, is aelittlé- difficult for a beginner to 
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_ too loudly the prudence: of obvious” omissions. 


equivalence of mechanical effect and heat, 
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catch, andl tt is very*hard to get him to see how to 
express it in any ¿but the simplest case. On the otlier 
hand, we gmve no clear notion of Force at all until we 
neaster 1% and statics without that idea iS a series of 
barren propositions, which stand to real life much in the 
same relation asa “uniform, weightlessg perfectly rigid, 
straight rêd” does to areal bar. M. Fernet accordingly 
laces this conception at the cominencement of his book, 
and®°we find the laws of uniformly accelerated motion 
given before the discussion of levers and centrés of 
gravity “a 
It is extremely easy, and perhaps a little ungracious, to 
select for notice points the omission of which causes 
surprise even 1n an elementary work of 800 pages: The 
need of compression, whi@ constrains an author who has 


to treat in ane volume ‘igechanics, hydrostatics, pngu-. 


matics, light, heat, sound,- ‘electricity, magnetism, and 
meteorology, i is so great, that it is impossible to question 
But we 
should have expected’ to.find“a little discussion of ¢he 
adhesion of liquid platés to the solids which they wet, 
and to -each other, 5_ ‘dnd= sone would willingly qxcfse the 
absence of the Tegulation’ picture of the balloon and its 
car, with the accompanying. -history of the brothers Mont- 
golfier, -for an acconnt: -of {the mercurial air-pump of 
Sprengel or Jolly: M Fernet is perhaps a little open to 


the charge which is constantly brought against the scien- 


tific men of his country, that if they read anything but 


-the: science of the Comptes Rendus and the Annales 


de Chimie et-de Physique, they never indicate the fact by 
a line or an allusione YI. Verdet alone, of - well-known 
French scientific writers of our time, knew German and 
English as well as French science, and showed that he 
knew it. “We should scarcely -have found. any book of 
his on the subject of heat, without any reference—as 
far, at least, as’ I can find—to Joule’s principle of the 
of the 
“mechanical equivalent ” by which the one may be con- 
verted into the other, or of the fraction of the heat which 
can be converted into.work by a perfect heat engine. . 

So far as it goes, in fact, the book is extremely clear and 
satisfactory ; but it gives one Jess impression ‘of a com- 
plete working up of the subject to the latest date than we 
had expected to find in it. Take for instance the well- 
known series of experiments by which Kundt established 
the velocity of sound in tubes of different materials. 
They were, explained by Tyndall in this country a couple 
of years since, and it is impossible to conceive any which 
make _ more sible to the student those vibrations of 
bodies which he is constantly required to admit in the 
course of his reading on acoustics. The omission of all 
mention of the- famous “singing flames” is more defen- 
sible from a purely scientific point of view, as the experi- 
ments scarcely admit precise Measurements, anf can only 
be relied on tg sonyince dny one who needs convincing 
how many astonishing tunge there are within the range 
of the sgience. 
® M. Fernet has given a adak number of notes, in 


e which there Ys a precise gmathematicalgtr€atment of the 


statements in 4ħe text, We should be glad to see the 


e “plan followed more frequgntly in elementary treatises. n 


a hfk, the introduction of gimple mathematics in a note 
does not distract the attentiongci the reader ewho eis 


se? . © o n 


rat tee ba . : - 4° 7 + 
frightened even by a simple equation, and it giwts 
preision to statements which can scarce® be fixed with- 
out them, or without a lomg and extremely tedious 
paraphrase. We are more doubtful of the advantage of a 
practice commonsin Franee, gnd which has crept Mto 
some, English books; the introduction inte the text of 
notes non exigées. Theee are parts which the student 
_who is preparing for a special cxamination may omit if 
“he chooses. The text of a book of this kind ought, it 
seems to us, to be eithe one thing or another—to be 
composed with a perfectly definite object, and to be qne 
and indivisible. As it is, it produces something of the 
impression that is given occasionally whef a single 
picture is used to illustrate two different propositions, 
The lines whjch belong to the first get so mixed with 
those of the second, that the student can follow neither. 
A book too full of gotes non exigées is apt to be too little 
systematic and scientific for the more advanced student 
for ewlfose benefit these notes are inserted, and to be 
made too difficult for the simpler readers - vigs wants 
aré mainly kept in view. WILLIAM JACK 


— 


X s i 
- + OUR BOOKSHELF 


Cry ptogames Vasculaires du Brésil. Par Prof. A. L. Fée 
‘avec le concours de Monsieur le Dr. Glaziou. Pp. 268, 
= 4to., 78 Plates. (Paris: Baullsére.) 


PROFESSOR FEE is by.many years the oldest amongst 
living fern-authors.. He has held for moreghan aquarter 
of a century the char of botany at Strasburg, and has con- 
centrated his attention principally upon ferns and the 
other allied higher grders of cryptogamic plants. He 
published a general teatise upon the classification ag the 
order as long ago as 1444, and since then many consecu- 
tive years have never passed without producing some 
memoir upon the subject from his fertile pen. Having 
recently received a fine collection of ferns from Dr. Glaziou, 
the superintendent of the Botanic Gardens at Rio Janeiro, 
he has been stimulated to add one more memoir to the 
series, and'that is ‘the work now before us, All the series 
of his monographs, several of which are in folio, are ilus- 
trated beautifully and copiously, not enly -with “full-sized 
figures of the plants, but also with careful magnified ana- 
lytical details ; and together they form by far the most ex- 
tensive and excellent series of fern-plates which anyone, 
upon the Continent has published. The present memon” 
is quite upon a par with its predecessors in this respect. 
It is¢n quarto, and contains seventy-eight quarto plates 
and a list of all the ferns and fern-allies known to the 
author as inhabiting Brazil, with a list of special statins, 
but with descriptions of novelties only. But there is one 
drawback to the value of Fée’s works, and that is a very: 
great one. Living at a distance from the great metropoli-; 


-“ 


tan herbaria, our author has apparently worked almdf\q 


entirely upon his own private collections, and has continu- 
ally failed to recognise well-known plants, and has made 
new species in great nunebers out of the specingens 


which his ‘correspondents have sent him, which no one. 


else has been able to understand as such. In none of his 
works—wehavenoalternative but to say—hasthis tendency 
been carried to a greater excess than in the present owe. 
For Brazil alone he describes and figures in the present 
ememoir upwards of 180 new species, so called. These are 

ot from tracts of country which the collectors whose 
gathering? have be@n already rep&ited upon have not 
visited, or have left unexplored, but nearly “all from the 


peinity of the capital, and from the gatherings of Glaziou, - 


ow the neighbourhood of Rio Janeiro 1s exceedingly 
rich in ferns; but there is, perhaps, no other part of Tropi- 
kag e’ » 
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” cal America frof which herbaria, both in England anfon 


the Continent, have been more bountifully supplied. The 


è consequance is, that out of this fo we do®ot think that 


moge than fromr twelve to twegty specieg are really new, 
in any sense jn which we understand in this country what 
ıs meant by a species, For instance, we have some Seven 
or eight species elaborately char&cterised and figured from 
what cannot be called anything else than so many indi- 
vidual fronds of that most cosmopolitan of ferns, our 
common English Aspidium d Polystichum aculeatum. 
Or, to take one of the exclusively Brazilian species, Cya- 
¿hea Gardneri, a very distinct tree-fern, is included ın 
the list ugdgr five different names—Gardnerz (Dr. Gard- 
ners number on which Hooker described the species® 
quoted), zzcurvata (a name of Kunze’s published in the 
Linnea from Regnell’s specimens), szamQata, taunay- 
siana and attenuata, the last three new species here named 
and figured for the first tame ; but the figures, beautiful as 
they are, might, any of them, have been drawn from Gard- 
ner’s specimens, ‘The author does not seem to haye any 
knowledge of numerous English and Gefman books 4nd 
papers in which Tropical American ferns are described, as 
for instance, Grisebach’s excellent Flora of the Brith 
West Indies ; and this leads to further name-crossing. In 
short, although one cannot but admire the excellence and 
the copiousness of the illustrations in these memoirs, and 
ought not to leave out of sight the example-of devoted- 
ness to science which they show, expenditure of time 
devoted to one object through a long course of years, and 
of money, only a very small proportion of which their sale 
can possibly repay, yet still the predominant feeling on 
the mind must needs be that to deal with plants in this 
way ha8 à dirétt tendencyeto bring ghecies-botany at a 
vary rapid rate into a state of utter confusion. 
` i - J. G. BAKER 


e 
The ġaboratory Guide. A Manualbf Practical Chemusiry 
for Colleges and Schools, espectatly arranged for Agri- 
cultural Students, By A. H. Church, M.A., Professor 
of Chemistry in the Royal Agricultural College, Ciren- 
cester. Second edition, enlarged and revised, pp. 170. 
(London: Van Voorst, 1870 ) - 


Tus l¥tle hook, as its title ındicates, is intended mainly 
for the use of students of agricultural chemistry, and 
we fear it might cause disappointment fo anyone who 
wished to employ fi as a guide to general analysis. The 
science of chemistry is so rapidly increasing, that it would 
seem, almost hopeless, at the present time, to give students 


a complete knowledge of chemistry and leave them to | 


apply their information to the special subject they intend 
to follow. Professor Church’s book is intended to obyiate 
thisedifficulty, and after a few introductory lessons_of uni- 
versal application, the student commences experiments on 
matérials with which he is certain to come in contact in 
agriculture, such as superphosphate, milk, soils, &c. «Part 
I. treats of chemical manipulation, and consists of a 


ppmber of lessons intended to accompany the course of 


ctures, and from which the student will learn the mode 
of performing some simple operations, as solution, filtra- 
tion, crystallisation, specific gravity, and will become ac- 
quaiMted with the modes of preparation and properties of 
the principal elements and compounds. Each lesson 
commences with a list of the apparatus required, the 
ordinary reagents, and the special materials and tests 
ne@essary for the performance of the experiments, 
which are detailed with great clearness. This arrange- 
ment is calculated to cause the student to be careful to have 
everything reagy befqre commencing work, and, will thus 
save him mugh time and inconvenience, for few things 
are more likely to endanger the succes#of an experiment 
than leaving it at a critical moment in order to obtair® 
some piece of apparatus or reagent which should have 
been previously prepared. Past II. treats of” qualitative 
analysis, of whfch Chapter I, deals with the eldments, re, 

2 À ° 


li 


° Field) 16mo. pp. 118. 


agents and tests, and reactions ; and hefe we find the terms 
univinculant, bivinculant, trivinculant, &c., as equivalent 
to monad, dydd, triad, &c. The principal disti®guighirt& 
characteristics of the different gsoups of elements are here 
given, The segion on reagents and tests will be found 
useful, for it contains the modes of festing for Smpurities, 
and indicates the strength of the different solutions em- 
ployed, two things to which attention should always be® 
paid. The second chapter of this part describes the 
methods of qualitative analysis, all rare elements and 
those with which the agricultural student is not likely to 
meet being omitted. The third part is devoted to the 
general processes of quantitative analysis, and the fourth 
to the examination of manures, soils, water, and food. 
This book will doubtless be invaluable to agricultural 
students, bésides being useful to “those requiring special 
infgrmation on the subjects’ of’ which it treats. The 
appearance of such a work is a satisfactory indication of 
the extension of the application of scientific chemistry to 
the useful arts. E ve 


The Book of the Roach, -By -Greville Fennell (of the 
(London: Longmans and Co. 
1870 -mA S > . 
WHILST Mr. Pennell has instructed‘us in catching ge 
artts all the various fish in British rivers and lakes, Mr. 
Fennell has been content to devote a little. volume to the 
natural history and fishing of the’ Roach. Let no one 
smile at the man in the punt with his humble notions of 
enjoyment. Maybe he ras Been toiling hard the whole 
week in the noisy, murky town ; the quiet sport of the 
Saturday afternoon suits his purse exactly, and there will 
be real enjoyment over the dish of fried roach “ caught 
by father.” Nay, if we could measure the amount of 
pleasure, healthy recreation, and rgnewal of vigour ob- 
tained by the multitude ın the unpretentious sport of 
roach-fishing, and compare it with that sought for by the 
select few who have the privilege of finding their amuse- 
menj on a salmon river, we should probably find the 
balance very much on the side of the former. No 
apology, therefore, was needed from Mr. Fennell for the 
publication of his little book on the Roach. He has 
divided it into eight chapters, of which the first two are 
devoted to the natural history of this fish, and the five 
following to a description of thg tackle and various kinds 
of baits, and to the methods of roach-fishing generally as 
well as at certain localities. In the last chapter hints are 
given on the roach as an article of food, on the method of 
cooking, &c. A. G. 
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LETTERS TO THE EDITOR 


[The Editor does not hold hunself responsible for opinions expressed 
by his Correspondents. No notice is taken af anonymous 
communications. | 


Hypothesis regarding the Corona 


HAVING read in Nos, 34 and 35 of the valuable periodical 
NATURE (of June 23 and 30: the two articles about the Corona, 
I beg leave to duect your attention to an hypothesis concerning its 
nature, andy especially the ongin of the deams, which I sent to 
the Physical section of the Amsteydam Aca@emy of Sciences, of 
which I haye the honour to be a member, *® p 

I have just recerved No 1776 of the Astronomische Nachrichten, 
for October 15, where the American astronomer, Dr. Gould, in 2 
notice 1egarding the total eclipse of the sun of Awgust” (1869p 


Says :—~ i e 
‘Of the Cordfa | made some hasty EEP both with e 


the telescope apd without it. Its form vared @gptmually, and I ẹ 
obgained Srawings for three epochs at intervals of a minute. Ite 
was very irregular in form, and in n@ apparent relation with the 
protubgrances ofthe sun, gr the ppsition of the moon. Indeed, 
theye weg many phenomepa which would almost lead to the 
belief that it was an qt 


>. 


mghon, ` One of the beams was at least 30' long.” 
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mpspheric ather than a cosmical pheno-%e 
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This passage induced me to submit to the trial and judgment 
of my fellovetiembers of the Physical section of the Royal Academy 
a®very siftple hypothesis regarding the natwe of the Corona, 
which entered my mind shortly after the observation of the total 
eclipse of August 18, 1868.* ý : 

I think—gnd, ıf I am @ot mistaken, all astronomers agree with 
me—that a pait of the luminous phenomenon which we call the 
Corona belongs to an atmosphere of the sunt having a feeble 
reflecting power, or being itself luminous. But the beams in the 
Corona, whose variability 1s now confirmed anew, are necessarily 
an optical phenomenon. They originate, I beleve, m the jn- 
equalities of the moon’s surface. Ifthe sunlight slants somewhere 
along the moon’s limb through a valey, we observe from our 
point of view a dean, provided there exist between the moon 
and- us particles able to reflec: the sunlight, or to transmit it hke 
semi-transparent bodies. ‘There is no need to have recourse to 
diffraction. . e 

To look for, these particles in the atmosphere ot the eath, 
as Mr. Gould does, is, in my opinion, not tenable, as the Cor8na 
and the beams have also been observed in eclipses, where the 
cone of the shadow even had a breadth of thirty-six German 
leagues. The molecules of the atmosphere, which we see around 
the eclipsed sun, are wholly within the cone of the shadow. e 

These reflecting particles ae undoubtedly to be looked for 
beyond our atmosphere, between the moon and the earth, and 
I believe ‘that they may be regarded as identical evı those 
particles which float in the ether, and under other circumstances 
cause the zodiacal light. 

That the zodiacal light, or iather the particles which cause it, 
reach the earth’s orbit, 1s, as regards nearly its whole circumference, 
not subject to any doubt, as the apex of the zodiacal light 1s “ mostly 
futher off the sun than 90°. Only in the months of March and 
April is 1t not possible to follow the zodiacal light so far” 
{Schmidt, ‘* Das Zodiacallichi,” Braunschweig, 1856). But then, 
at@hose particles which are situated on the apex of the zodiacal 
light, the sun’s ray makes a right angle with the line which joins 
the earth, and the circurgstances are not favourable for small and 
widely-dispersed particles to Teflect much sunlight in the direction 
of the earth. It 1s, therefore, probable that in March and April 
these particles would show themselves farther from the sun 
if the illumination were stronger. Ata total eclipse of the sun 
that angle is 179}° for a particle visible at 30’ distance from the 
moon’s limb, and 179}° for particles in the immediate neighbour- 
hood of the moon’s limb; and it is,an acknowledged fact that, 
under these circumstances, there is much more light reflected than 
if reflected at a right angle. Moreover, the intensity of the trahs- 
mitted light mcreases equally with this angle. 

Schmidt mentions, in his agove-quoted work, that he and other 
observers, during the total eclipse of July 28, 1857, looked 
out for the zodiacal light, but in vain. He thought the sky 
not dark enough, and expresses himself as follows :—‘* Das 
Ansehen der den schwarzen Mond umgebenden vielstrahligen 
Corona war im ganzen betrachtet nicht gerade geeignet, sie 
sogleich in Beziehung zum Zodiacallichte zu denken.” 

Thus it seems that the beams made Schmidt conclude, ‘‘ This 
is no zodiacal hght.” If my explanation is the tine one, and 1f 
the sun’s atmosphere is accepted as unlimited, and gradually pass- 
ing over into the ether, then the light of the Corona, which equally 
surrounds the moon, falls altogether into the same category as the 
beams, only that ıt originates in the 1eflecting particles beyond 
the moon. Accordingly, my hypothesis is expressed thus : Both 
the Corona and tts beams have the same origin as the zodiacal light, 

I remark, finally, that the strangely curved form of some beams, 
as well as their variability, may be very well accounted for on 
this hypothesis—the curved form by the irregularity of the moon’s 
surface. For instance: I take g particle of light o a beam of 
the Corona; I imagine mysel m the molecule which, according 
to my hypothegs,*corgesponds with that parucie of light, and 
which is situated between the moon and myeye. Looking, -then, 
from that stand-point to the moon, I must see the light of the 
@un slanting Wer a valley; butif I move myself Iaterally—z.e. 
in the directign parallel to the moon’s radius yhich corresponds 


è with that vallé&j¥—then it isgnot certain that I shall see on the 


esame point an e&tiaordinary amount of light, fow it is possible 
®that at the same place a ridge has intervened. It is, howev@r, 


a $ 
* At the Island of Mantawalu-@éké (near Celebesa where I gad the 
pleasure of meeting the Commander (Captain Bullock) and the Etat-Major 
ef H-M.S Serpent, and the Spanish astr8nomers of the munfipal Athe- 


® @neum at Manilla, the fathers Faum, Nonnell, @ideRicardo . Py 


t Thisjs probably the Chromosphere, as seen in the Eclipse,x—En, 
t (Subigiellige): at the surface of the earth, 
e ee è è 
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very posible that, f I move in a direction perpendic@lar to the 
former (and also perpendicular to th® dnection towards the earth), 
I come into a 1@@ion wheré that 1idge does not interene, but 
where the continuation of thegvalley is again visible, throwgh 
which the sunlight slants. In this case, the beam of the Co.ona— 
1.¢. th@ effect produced by those particles which* receive more 
light than others at equal distances from the surface of the cone, 
having its apex in the eye, and which sunounds the moon—has 
a curved form. 

The variability 1s, I think, satisfactorily explained by the 
motion of the moon passing b® the sun. 

This hypothesis forced itself upon me when at Toli-holi* I saw- 
the moon rising behind a hill Before she made her appearance 
her hight shone over the trees, and produced, ın a hamy@air on my 
Side of the hill, beams which very much resembled those of the 
Corona. I do not know whether the zodiacal light has alieady 
been analysed yy the spectroscope ; 1f so, the comparison of the 
spectra of zodiacal light and the Corona will seve to test my 
hypothesis. A 

A second test is this: total eclipses observed in the months 
of December and January should show less brilliant beams than 
totak eclipses observed in other months, since in December and 
January the eath is near the direction of the perihelion of the 
cugumference of the zodiacal light. The next total eclipse of 
December 12, 1871, will perhaps give some information on this 
point. t J. A. C. OUDEMANS 

Batavia, Sept. 2 





The Fuel of the Sun 


IN your impression of October 6 Mr. Murphy adds another 
to the frequent attempts that are still made to galvanise the 


expiring hypothesis that attributes the solar heat and light toa - 


meteoric bombardment. Many very stiong and sufficient ob- 
jections have been already brought against it, but as Mr. Murphy 
states that he is ‘‘ notgnathematician enough to form any opinion 
on the metits of the contioversy,” I will add two arguments 
which to my mind are quite sufficient to annihilate this expla- 
nation—both of which (nay be sufficiently understood without 
mathematics, and neithe: of which have I ever seen @auly 
stated, 

Ist, The advocates of the meteoric bombardment usually start 
from the fact that geat meteoric showers fall upon the earth. 
Thus, Dr Tyndall, in his lectmes on ‘‘ Heat considered as a 
Mode of Motion,” introduces Mayer’s hypotheses, with an 
account of the number of meteors counted during the Atigust 
and November showers ; and these observed meteors afld a few 
comets are the only actual observed material upon which this 
bombardment theory rests—all beyond them are mete figments 
of mathematical imagmation, and any supplies derived fiom the 
zodiacal light, or otherwise exclusively from the space within the 
earth’s orbit, must have been exhausted within the penod of 
human existence. È 

Now, it 1s quite obvious, without any detailed calculation, that 
if these meteoric bodies, coming from anywhere you please out- 
side Of the earth’s orbit in sufficient quantities to maintaingthe 
heat and light of the sun, had fallen, as they must have done, 
upon the earth in a proportion due to its magnitude and posion, 
they must in the course of a few millions of yeais—say from the 
era & the Lamentian rocks to that of the London sewage 
deposits—have covered the earth with a very important super- 


ficial stratum, instead of merely supplying a few rare specimen 


for our museums. Every slowly deposited sedimentary rock 
upon the face of the earth should be thickly peppered and con- 
vlometated with meteoric dust and nodules. With these con- 
siderations and the well-known geological facts before @s, 1 
need scarcely state the obvious conclusion, viz, that the evidences 
in support of the theoretical terrestrial reqmrements of this 
bombardment hypothesis are confemptibly tnsufhcient 

My second objection attacks the fundamental basis of gus 

hypothesis, and I think destroys ıt altogether. I mamtain that 
any explanation of the souices of solai light and heat which does 
1ot equally and necessarily account for the 1adiations of all the 
othe: sé#lf-*uminous olbs that people #he whole immeasurable 
depths of space, is philosophically worthless. Iè 1s thus worth- 
ee if it does not @lso account for the perpetual renewal, the 

onstancy, the eternal permanence, of all these 1adhations, 

pale nebule, as well as the brighter suns, should be equally 
included in 15s giasp. ° 


# 
a * Vuleo, erroneously, Tontoh, north coast of Celebes, * | -- 
+ We hope also something #dm next month’s eripse.—Ep. 
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Tested thifS bromdly and philosophically, the meteoric bom- 
bardment hypothesis appears in®its true colours as a monstrous 
Piysical abswrdity. It assumes a ssa P flow of solid masses 
converezng continuously from evgrywhere towards everywhere ; 
or otherwise a state of things hich could only endure through 
the time which these meteoric masses would occupy in travellfig 
the semi-distance between the neighb&uring suns. ` These httle 
journeys ended, the inteistellar space must, according to this 
hypothesis, -become a sterile vacuum, all the lights of heaven 
must go ont,ecternal darkness must rest upon the face of the 
deep, and everlasting death pervade Me universe. 

' W. MATTIE WILLIAMS 





ee 
The Cockroach 


I HAVE only to-day noticed the Rev. C. J. Robins@gn’s letter on 
this subject in your issue of the 29th Sept. A fiend of mine, 
whom I have known all mye life, who occupied an important 
trust as Bank Manager in India last year, and who is at present 
home on sick leave, assuras me that Dr. Norman Macleq/l is 
wrong when he denies the nail-nibbling propensiti¢s of the cocle 
roach. My friend had been m Kurachee for some time, and on 
his journey from that-town to Bombay by sea he was annoyed, 
one night in his berth by some insect crawling over his face ; 
half asleep and half awake he put up his hand to his face and 
sent the msect to the foot of his berth. Shoridy after he was 
awoke by a pain at his great toe, and on looking at it he dis- 
covered that a cockroach had mbbled off all the nail down to 
the quick. James DURIE 

Aberystwith, Oct, 8 





Were Cockroaches known to the Ancient Greeks and 
' Ronfans? e 


Your correspondent, Rev. C. J. Robinson, drew attention in 
your columns (NATURE, Sept. 29) to the qyestion whether these 
troublesgme .insects were known to the *Ancient Greeks and 
Romans; he says, ‘‘there is a good deal èo lead one to suppose 
that the uvàarpls mentioned by Aristotle, and the Alatta pistri- 
norum of Latin wmters was the same as our loathsome pest.” 
I think Mr Robinson 1s mistaken in supposing that the pvàarpls 
is mentioned by Aristotle, at least I can find no mention made 
of this insect jn the writings of the Stagirite. The word 
pvdakpls, neeaning some kind of insect, occurs in the fragments 
of Aristophanes preserved by Pollux, who amongst other mean- 
ings of the term gives the following one :— (ady n èv re piAwrt 
ywópevoy, and then quotes this couplet from Aristophanes, 


“Iva tuvdow grep Herhor Blu, 
Sxwannas éaGlovres, ral pudacpldas. 


‘Where they may partake of the food of which they are fond, 
eating worms and mylocrides.” It would not be possible to say 
what the zvAaxpls here denotes, but from the creature being often 
produced in mulls, ıt may possibly mean a ‘‘ Cockroach,” though 
a ‘‘meql-worm” (ze, the laiva of the’ beetle, Tenebrio midlz/or) 
would suit equally well The Gieeks, however, had a word which 


_ may well represent the Cockroach, thoughit 1s even here impossiele 


to speak with certainty. The word, sfAgy, it 1s probable de- 
notes this insect. Aristotle (Hist Anim. vi. 19. § 4) uses the 
\ once; he enumerates the s7/pe amongst insects which cast 
their skims. The Schohast in the ‘‘ Peace” of Aristophanes 
says the s/pfe 1s an ill-smelling insect (SvewSuos), Aetius (8. 33.) 
speaks gf “the fat of the stinking Wee which mhabits houses.” 
The epigrammatist Evenus (Analect, i. p. 167) speaks of the 
silphe of the booksellers’ shops, and apphes to it the epithets, 
page eating (wcArdnbdyos), destructive (AwSireipa), black-bodied 
(ueAawdxpws).” Lucian speaks of the mere book collector as 
providing pastime for mice and habitations for seéphe, and cuffs 
his slaves fo. not keeping the mice and sae away. (Advers. 
Indoct, 11. 114, Ed Hemsterhus). The Schohast hee gives a 
description of the géphe whgch Schneider with some reasgn pefers 
to some kind of Jxpisma, Ælian (H. A.1 37) says that the 


_ sulphe infest swallows’ nests ; these cannot be ceckroaches. Galen 


and Paulus Aegineta apply the epithet, Bddevea:, to the sepka: 
Dioscorides (11 38) says that the inside of the sz/phe found in 
bake-houses when pounded with oil ıs good for pains #1 the ear 
This leads me to the Satta of the Romans. ‘On pulgng off,” 
says Pliny, “the head of ae d/atta ġ gives forth a greasy sub- 
stance, which, beat®n up with oil of 1oses, is said to be*wonder- 
@ @ e e 
e 


fully good for affections of the ears.” He speaks of the disgusting 


nature of this insegt. one kind of which is known by tlfeOname of 
In Another ® a o 


Myloecon, and found in mills a Nat. Hist. xxix. 39). 
place (xi 34) Plhny says, ‘‘It is the nature of the 4/ar/a to seek 
dark corners and togavoid the light; they ae very often found 
in baths.” According to Vigil, ‘‘the 1®ht-avoidings arie ™ 
find their way mto bee-hives (Geor. 1v. 243). 
ii, 3, 119) ridicules an old miser for sleeping on straw and 
leaving his bed clothes in his chest, the food of Jdlatte alld 
tinea, ‘‘Blattaram ac tinearum Epule.”. Martial (Lib. tv. 
Ep. 37.) saysunless his books are well put togethe: they 
become the prey of eee and dlatle. e 
Constiictos nisi das mihi Itbellos 

à Admittam tineas trucesque blattas. 

Fiom the above passages it will be seen that the atia was a 
destructive insegt to clothes, books, &, that it avoided the light, 
and was fond of waim places, that it frequented mulls and ex- 
uded æ geasy substance from its head, that it was a disgusting 
creature (piobably in allusion to the smell) all of which par- 
ticulars are true of cockroaches, and as there are many species 
of the family, and aie widely distributed over all paits of the 


eglobe and must bave been known to the ancients, I think there. 


is@oo® reason for concluding that the cockroach was known to 
the Greeks by the name of of2.7, and to the Romans by that of 
blata. @ o W. HOUGHTON 





The Aurora Borealis 


I SHALL be obliged if you will put on record a few scattered 
noies which I took of the splendid Aurora Borealis of October 
25, seen from Arthingworth, Northamptonshire. When I fist 
observed it at half-past five P.a1., a crimson glow extended in an 
nregular band from N.N.E. to W , most prominent at about 
20° to 30° above the horizon. This iùcreased in height and 


breadth until ıt nearly reached a pomt S.W. of the zemth, and® 


about 15° W.N. W. of the star Vega. At this time the northern 
part of the sky was perfectly free from ayrorg ; giadually that part 
and the whole dome of the heavens, with the exception of a 
section from W. to nearly S., became filled with luminous 
streamers. ‘These, for about 20° on each side of N., were white, 
the othgrs crimson striped witk white or rather greenish hght, 
but the green I believe to be an effect of contrast, as where 
similar streameis were distant from the red light they were 
white, 

Thg white or gieen steamers appeared to eclipse the red light, 
they changed their size, shape, and position, while the red con- 
tinued comparatively unchanged, There were also dark streamers 
which, at first, I believed to be mer@spaces without light, and 
to be caused by the darkness beyond, but I became ultimately 
convinced {as fai as one could be convinced by appearances so 
subject to illusion) that they formed a part of the phenomenon 
itself. These streamers o1 long brushes could be seen beyond 
and clea: of the luminous portion of the aurora, leaving the normal 
light of the sky between them and it, and hanging like long 
horse-tails, or like the fringes of iain seen on the edges of a 
distant rain cloud ; changing their shape and position just as the 
luminous streameis are seen to do. 

The most remarkable part of the phenomenon, however, was 
the circle of sky, or what may be called the pole of the aurora, 
to which the streameis converged. It appeared to embrace 
about from 7° to 10° of space. To an ordinary observer 1t might 
have appeared occasionally to shift its position to some extent, 
but, as far as I could judge during an hour’s observations, this 
was not 1eally the case, flickermgs at tumes covered portions of 
it, and at othe: times the whole became faintly luminous ; but 
by marking it@ position with i¢fergnce to some small stars, this 
seemed to me to be unaltered. Mow singular were the termi- 
nations of thé stieamers they culminated at ghis Engle, not being 
undefined or gradually evanescent, but having angular tips fa 
brighter than the portons immediately beneath, the neaicst 
illustration to which I can give is an imverted fish-®ail of bats- 


Ping gas bmner, cgcept that this gifes a feeble wm: at the 


pomt, while the auroi@ tips were whetest and brightest there, 
the streamers now fading off, and now becoming @righter and 
tinged with red as they got to 4c° or 50° from the horizon ; the tips 
@varied constantly, bait preserved the mean distance from the poy 
or focus ®f the auff&ia. The positon of this was, as far as I 
couldeascerte:n without star maps or instruments for observation, 
abou 15° W.N. W. of Vea. The convergence of the beams 
ewas aot w appearance conical, but dome or cupola shaped ¢_ thus 
was, however, %im all probabilty an optical illasion. « Whether 
+ . 
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there was really a cénvergence or whether the beams were parallel, ~ 
and the gomvergence an effect of peispective, can only be decided . 


eif-somesapproximative measures of the distanct of the streamers 


be Ascertained. ‘It appears to havé been at a greater distance 
from the earth than is usually attributed to aurora borealis, 
having bgen seen in gifferent parts of Eurdbe ‘and I believe in 
America. Doubtless the comparison of these observations will 


e give some parallax or approximation to measurement of the dis- 


taace. I remember about seven or eight years ago seeing an 
aurora at Chester, where the flashes appeared close to the 
observer, so that gleams of light continuous with the streamers 
coulg be seen between the houses of the town and myself, lke 
the portions of a rainbow intervening between terrestrial objects 
and the observer, I tried then to ascertain if there was any 
feflection or other cause of optical illusion, but could not see ite 


- as other than a real effect ; I seemed, so to speak, to be in the 


aurora. “The effect on theee5th was very different, and gave me 
the idea of great distance. rd -- 
The light was sufficient to enable me to tell the time sy my 


. watch: easily, -But not to read newspaper print. 


Between half-past six and seven o'clock it faded away, and at 
from half-past- seven to ten had become an ordinary white 
aurora, confined to the northern-portion of the heavens. . . 

115, Harley Street, Nov. 2 W. R. GrOvee 
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ON the evening of the 24th ult. the aurora was mẹst beautifully 
seen here, and if you have space for it, I will add a further spec- 
troscopic observation to those you have already recorded. 
found no continuous spectrum, but two of the lines described by 
your other correspondent, : = : 

1. A line in the hght green, much reminding one of the line 
from the larger nebulze, but more brilliant and witha peculiar 
flickering init. This line was well seen in all parts of the sky, 


gut was' specially bright in the auroral patches of silver light. 


2. A lme in the red, very much lke the lithium line, but 
rather more dusky. This line was only weilseen in the rosy patches 
of the aurora, but co@ld &e faintly traced wherever the rose tint 
at all extended, — - a g 

When the display of rose-coloured hght was at its height, the 
spectrum from the most vividly coloured portion gave the red 
line very distinct, while the green line still remained bright by its 
side. Iam quiteinclined to agree with your correspondent, T.F., 
in the conjecture that both these lines are due to hydrogen, though 
(probably through difference in temperature or pressure) they do 
not quite agree with the lines of that gas as taken from tke dis- 
charge in a vacuum tube, _ oe. 2s 

The spectroscope was one of Mr. Browning’s small direct- 
vision 5-prism instrument#adapted for star purposes. oar. 

It may be worthy of note that the belts of Jupiter are highly 
coloured at the present time, The equatorial zone is of a distinct 
dark ochre colom, deepening to red brown as it approaches the 
lower edge (in an inverting telescope); two thin belts above are 
slate purple, and a darker belt below 1s of a deep purple, with a 
faint trace of rose colour. . 

The planet was thus seen on Nov. 2, at 9 p.m., not far above 
the horizon, and in bright moonlight, m a 84 Browning's silvered 
spectrum with achromatic eye-pieces—144, 305, and 450; best 
I think with 144. : 


Guildford, Nov. 5 J. R, Carron 





r Clouds 


T po not think Prof. Poey’s “New Classification of Clouds,” 
published in NATURE of Sept. 8th, does much to advance science. 
I see no use in -any classification of clouds, unless it is based on 


. their mode of foynation, andgso far as I see, the@ are but three 


ways m which it is possible for clouds to be formed. The€e 
are i @ e æ 


“1: The cooling of a mass of air dz sifu by radiation, This 
forms stratus. 
2. The Moling of a mass of air by diminished pressure when 


it flows an ascending column. Thisgforms cumulus. “Ae 
modification of this progssis when (acording to Espy) sudden 
expansion t@kes place above, so as to dimmish jhe pressure 
through the entire heigbgof a column of air, and, in conseqtience 
@ the cold due to the diminution of pressure, to produce cone 
densation ‘of vapour thro@zhout the colufifh., This*is Espy’s 
explanation of waterspouts. e e ad 

3: The cooling of a mass of air By coming into tontag with 
a co@ler mass of air than itself, ~ This forms cittus, @. se" <° 
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- forming as a shafts, 


*Of comse these three, modes of formati®yn maybe modified 
and combined in endless ways. alo mention one of the simplest : 
A cloud which) has begue to form as a cirius or cumulus, may 
become a centre from which heat is radiated, and thus go on 

P ` oe 

W% isin the highest degiee unphilosophical to eeject stratus asa 
species of cloud on the grpund that it is “not a cloud properly 
so called, but a mist or hoai frost.” A cloud and a mist’ do’ not 
differ fundamentally. f 

Prof. Poey is, however, right in saying that cumulus is nota 
distinct species of cloud.~ Jt is only a cloud whfch (in conse- 
quence, I believe, of the loss of electrical tension) has begun to 
run together into raindrops. JOSEPH JOHN MURPHY 

Old Forge, Dunmurry, Co. Antrim ae 





Extreme Seasons s, 


_A GREAT deal ot speculation has been indulged “in to account 
for the extreme seasons that have prevailed over so large a part 
of the northern hemisphere during the last few months, In this 
country, as we are subject to extreme geasons, more „particularly 
as regards the rainfall, the subject is one of peculiar interest. 
Ina paper read before the California Academy of Sciences in 
February on the subject of our extreme seasons, I brought 

orward a number of observations to show that these were 
due to broad- polar and equatorial currents occupying large 
portions of thegearth’s surface continuously, and without much 
perpendicular or horizontal disturbance, except-at the borders 
wheie_ the currents-meet. The facts I then brought forward 
showed that from October to the middle of February a northerly 
current prevails over this portion of the American continent, ex- 
tending from one to two hundied miles to the westward of San 
Francisco to the eastern edge of the Mississippi valley, whilst a 
southerly current prevails over the eastern side of the continent 
as far as the Atlangic. The southerly curregt to the westward 
extends uninterrup®edly across"the whole breadth of the Pacific 
to the coast of Japan. -This same distribution of air cufrents 
without much perpendicular or horizontal mixing has apparently 
continued during the’summer, and acounts, I think, satisfactorily 
for the extreme heat -that has marked the continental Wlimates 
overso large a partof the northern hemisphere. Nor is it surprising 
that the summer temperature on the continents should be so univer- 
sally hot, as a horizontal wind, either from the north or from the 
south, blowing -over the land in summer must necessarily be 
a hot wind, That there is no cosmical cause for this elevated 
temperature is proved by the extremely low sumtner temperature 
prevailing over the Pacific between this place and Japan. ‘The 
mean temperature, as.ascertained by observations made on board 


the mail steamships between here and Japan was, for Nov. 1869, © 


70°°2, for January, 62°°9, for May, 1870, 61°9, for July, 6577, 
giving a mean of 2°'7 less for May and July than for January 
and February. The difference in favour of the winter temperature 
would be still more marked weie the coast temperatures elni- 
nated, as they perhapsshould be; as these were much above,the mean 
ingsummer and below the mean in winter. As tothe causes‘that 
lead to the peculiar distribution of theair currents in certaingeasons, 
I have not the slightest idea, but I think that, admitting the fact, 
it affords a satisfactory explanation of anomalous tems ratures 
bgth in winter and summer. l ' 


.. San Franciso, California, Sept. 4 JAMES BLAKE 


s Cyclones : =~ 


CYCLONES are commonly regaided as exceptional phenomena 
of the atmospheric circulatiom ; and we see in text-books state- 


~ i = i 


- 


ments as to the seasons of the year at which they are most apt to® 


occur, descriptions of the premonitory signs ,which herald their 
approach, and directions to aid ships ii avoiding the most 
dan serous portions of the storm-field. In short, each cyclone is 
regarded as an exceptional fact, an isolated burst of fury {r8m the 
old storm-god Hurakan, - - -a 7 

The wnter has lived all his life on the great highway ot 
cyclones; -at Charleston, South Carolina ; and from the observa» 
tions of many years, has been led to conclude that this commonly 
received view embraces only those cyclones which, on account of 
their rotatory violence, really do threaten destruction on land 
and sea; and that consequently it overlooks a most important 


series of phenomena, which, though they do not so forcibly. 


arrest atfention, are even*perhaps more signjficant-in a scientific 
point of view. . Though dgtructivg cyclones or hurricanes are 
” - 9. ~ = 9 
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° ortunately rare, oyclones or grand rotatory movements of he 
atmosphére are, &t least on certain portions of the earth’s surface, 
In Charleston, Savannah, and along 
the coast Šf South Carolina generally, the wrfter knows from 
expdtience that very few, 1f ay, echanges of wind are to he 
observed, but sch as are due to the cyclone which happens just 
then to be passing on ifs noithwaid journey; and evef the 
apparent exceptions are probably not*difficult of explanation, 

There is in short anfatmospheric ‘‘ Gulf Stream,” whose course, 
beginning somewhere eastward of the Caribbean Sea, is nearly the 
same as tha®of the oceanic ‘‘Gulf Stream,” and this atmospheric 
stream is composed of an endless s€ccession of cyclones chasing 
each other ceaselessly up towards the polar regions, along the 
track recognised as that of great hurricanes. These cyclones vary 
within very we limits both as to velocity of rotation and velocity 
of translation, as wellasin diameter, and all the characters usually 
ascribed to such atmospheric movements. Many of them exhibit 
no wind stronger than a pleasant breeze ın any pargof their field ; 
and a few have so gentle a motion, at least in some parts of their 
circuit, as will not agitate æ ordinary vane; afew are almost 
wholly without clouds, and very many wholly without rain or 
lightnmg. Their effect upon the barometer, when appregable, 
must generally be very slight ; but in temperatur® they are usually 
divided intoa warm and a cool semicncle by a line which, in 
Charleston, lies about S. W. and N. E. P 

Observation of the winds, during a voyage in a sailing vessel 
from Charleston to Liverpool, along the course of the Gulf 
Stream, has satisfied the writer that this s¢re@z continues un- 
broken between these two points, and this conclusion was 
strengthened by repeating these observations between Liverpool 
and New York. In the former voyage, hardly one of the 
cyclones which passed over gave more than a stiff breeze, while 
in the latter, from Cape Clear to Sandy Hook, every cyclone 
was a storm, and one of them was reported by the captain, on his 
arrival, as a ‘‘ hurricane.” 

The causes of ‘this aerial cuyrent, and its®connection with the 
cireulation of the whole terrestrial atmosphere, it is not the 
‘writer's purpose at present to discuss, though he considers the 
discussion one of almost cosmica! importasce. But the existence 
of sud a stream is a fact of practical contmercial value, in fixing 
the natural highways for sailing vessels*b.tween Liverpool and 
the Atlantic and Gulf ports of the Southern States. Obviously 
the short route from Northern Euope to those ports will be that 
southward along the coast of Europe until reaching the trade 
winds, then westward to strike the cyclonic current in the neigh- 
bourhood of she West Indies, and then, if bound to Atlantic 
ports, nofthwestward with that current. When bound, on the 
contrary, from the Southern ports to Northern Europe, the short 
route is obviously that along the Gulf Stream, wbich 1s also that 
with the current of the atmospheric stream. To reverse this 
practice, either way, is deliberately to sail ‘against wind and 
tide,” if such a stream exist. 

e The flow of atmospheric waves which, in a recent work, has 
been described as setting from the coast of America towards 
Europe, though the wiiter has not seen that work, he believes 
cannet be other than the flow of cyclones in that portion of the 
atmospheric stream lying between the vicinity of New York and 
the ESelish Channel. The cyclonic character is not always dis- 
tmct, and sometimes is completely masked by the gieat distance 
of the observer from the centie, and the consequent appar@atly 
rectilinear course of the wind ; and the chances of mistake are 

gi further increased when the observer is moving in a course 
parallel to the path of the centre of the cyclone. 

These observations have already been brought to the notice ut 
the Smithsonian Institution, and the writer hopes that something 
will B€ done in America towards the comprehensive, precise, and 
detailed inquiry which the subject demands. But unless atten- 
tion of the same kind be given in Gieac Britain, and m the 
voyages of the Atlantic steamships, the resulung information 
wulsremain incomp.ete. Jons M Crapy 

Curator of the Museum of the College 

Charleston, U.S., Sept. 13 of Charleston 
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e Singing of Swans 


IN times ancient and modern *‘sınging St swans” has bee 
reckoned by naturalists among “vulgar errors” and gioundless 
superstitions, It may therefore be interesting to your readers to 
hear that swansaptually do sing, wifich I can testify by my own 
personal experience. e PE v 

® 


From my ninth to my eighteenth year I lived at a place in the 
west of Iceland, called Gufudalur. It is sitifated at the end of 
a small firth, called Gufufjordur, which is so shallow lat by low 


water itis almost dry: the Sottom of the fifth is covesed withe 


sea-grass (marhdlmur). In this firty hundreds of swans gather 
together all the year round, except during the winter months, 
when the firth is covered withice; and inethe month gf August, 
which is their moulting season, when all of them leave this firth 
and go to- another not far off, called Gilsfjordur. There 1s no 
apparent reason for this migration, as (cufufjoidur seems in every 
way as safe and convenient for them during fhis season as 
Gusfjordur. Tuiadition therefore accounts for this migiation in the 
following manne: :—Once upon a time two widows lived qne on 
each side of Gufufjordur. At that time the swans did not go away 
during the moulting season, and the widows used to gather great 
quantities of swans’ feathers, which are sold in Iceland at the 
present day ata halfpenny a piece. Thus the swans’ feathers 
formed a considerable item in the ®icome of the two widows. 
Once, however, one of the widows gathered feathers on a piece 
of land belonging to the other. A quarrel arose, and one of the 
widows uttered a spell to the effect that henceforth all the swans 
should leave Gufufjordur during the moulting season. I will 
not vouch for the correctness of this tradition, but the fact 
1emagns that this migration takes place annually during the above- 
fhentioned season. ‘ 
During nme years I have heard the singing of the hundreds of 
swans whic gather together in Gufufjordur. In the morning 
and evening their singing is so loud that it can be heard miles 
away, and the mountains on both sides ring with the echo of it, 
for at that tıme every individual swan seems to join in the chorus. 
This is, indeed, a wonderful conceit. The smging of the swan 
has not the least resemblance to the cackling of geese or the 
.quacking of ducks. In fact, its voice 1s unlike the voicé of any 
other bird that I have heaid; it seems so clear and full, and has, as 
it were, a metallic ring in it. When it is calm and clear in the 
moining or the evening, the swans fly along the valley towards 


the mountains in parties of seven or nine, sometimes only three; , 


as far as I can remember they are always in odd numbers. 
During their flight, they either keep În a straight line, one after 
another, or they form a triangle, leaving an open space in the 
middle: the foremost swan sometimes emitting single sounds at 
short intervals. ‘The tradition of the singing of the swan being 
sweetest just before its death is well known in Iceland; but I 
am unable either to deny or to confirm this tradition, because I 
have never been present at the death of a swan. 

The swaus of Gufufjordur do not lay eggs there, and I am 
inclined to thmk that the most of them do not lay eggs at all, 
for their number ın this firth does not seem to be less from the 
middle of May to the end of July,gwhich is the season during 
which swans in Iceland Jay eggs and. bi ing up their young ones. 
On the mountains round Gufufjordur there are many small lakes 
or tarns, and on the banks of those lakes I have seen swans 
build nests and lay eggs; as a rule there 1s only one pair on each 
lake, and, stiange to say, these swans sing but very seldom. 

JÓN A, HJALTALIN (Icelander). ` 

152, St. Paul’s Road, Camden Square, N. W. 
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State Aid to Science 


I REGRET that I should have worded my lecture on Cosmieal 
Physics in such a way as to leave it doubtful how the central 
establishment I spoke of was to be supported. 

Unable myself to conceive the possibility of such an institution 
being properly supported otherwise than by State aid, I fear I 
did not suffgiently realise that others might not be of the same 

@opinion. At the time of the est€blishment obthe present Meteo- 
rological Office, ıt was acknowledg@d gee ivgte scientific entér- 
prise cannot be expected to furnish the nfoucy Ryui-ite to carry 
on an extensive system of -neteorclogical observations, and th 


same conclusion equally applies to the other branches of cosmical, 


inquiry. A o 
}he most convfhcigg proof of the justice of thishnclusion lids 
in the fact thatthe Br.tish Associatioh, who haye hitherto con- 
triputed a®large portion of their come to adVance terrestnal 
magnetism, find that they cannot @o so much longer without 
detriment to otharesubjects, which Dave an equal claim upon *heir 
libgrality.g They have therefore resolved to give up their con- 
negtion with the Key 
Fyrthe proof is surely needless, B, STEWART 
e e 
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bservatory after the autumn of 1872, 
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THE (Acinating-hypothésis of Darwinism has, within the last 


» few years, so completely taken*hold of the scientific. mind, 
both in this country and ın Germany, that almost the whole of our 
rising men of science may be classed as: beloMging to this school 
of thougl®. Probably since the time of Newton no man has had 
so great an influence over the development of scientific thought 
as, Mr. Darwin ;-and no one can over-estimate the debt which 
Science owes to his patient researches and his clear insight into 
some of the hidden ways of Nature.» The advocates of Darwinism 
have, however, almost, invariably failed to, recognise that the 
theory consists of two.essentially distinct. portions, one of which 
‘may be admitted while the other is denied. The first portion is 
that with which the name of Darwin is popularly‘associatéd, 
although its origination is by:no means due to him, namely, the 
probable ancestry of all formas of living organism,from .a single 
or a few original germs ; the other portion, and that which we 
especially owe to his genius, is the theory that the infinite modi- 
fications of existing forms owe their origin to a process of 
Natural Selection from’ spontaneous variations. These two per- 
fectly distinct hypotheses have generally been so confounded 
together that those who have attacked or defended thé one have 
also attacked or defended the other. My object in ‘the pr&sené 
paper is to show that, while the former hypothesis may be con- 
sidered as established, as nearly as ıt is l aaa to establish a 
theory which requires thousands òr millions of years for its 
complete development, the arguments in support of the sécond 
hypothesis are far less satisfactory. ` 

The principle that new forms of organic -lfe have been pro- 
duced by modifications of older nearly-allied forms is by no 
Means a new one; its inherent reasonableness and probability 
commended it to Lamarck and the author of the ‘‘ Vestiges of 
Creation” long before it was elaborated in a more scientific form 
yy Mr. Darwin and Mr. Wallace. It has been opposed, of course, 
„by theologians ; but, were it not that the theological mind is 
inherently averse to the reception of new ideas, it would have 
been seen that the supposition that the Creative Power works by 
continuous modification and adaptation of contrivance to end, 
by a constant exercise of His prerogative, is a far higher tribute 
to His exalted attributes, than the popular dogma that all living 
things were created as we now see them by one‘single gigantic 
effort, after which the power collapsed, and has never since been 
exercised. Why should organic life be the one thing in the 
world not subject to change? The coup de grace may be con- 
sidered to have been givén to the anciently received theory by 
the investigations so ably carried- out by Mr. Darwin and Dr. 
Hooker on the characteristics of Insular Floras, The fact that 
no island which has been sparated fiom the mainland during 
recent geological epochs has genera, and scarcely even species, 
of animals or plants peculiar to itself, while islands which’ have 
remained isolated during lengthened geological periods have 
faunæ and florz almost entirely peculiar to themselyes, is in- 
explicable on any other hypothesis than that of the gradual 
differentiation of species by long-continued separation. No 
moe striking instance of this law has been given than that 
afforded by the East Indian Islands, as shown in Mr. Wallace’s 
‘*Malay Archipelago.” Two great types of animals and plants 
are found in different regions of the archipelago, the Indo- 
Malayan and the Australian ; and these two types are separated, 
not by any diversity of climate and soil—not even by any of the 
wide but shallow channels which indicate recent separation, such 
as that between Borneo and Sumatra—but by the narrow 
but very deep channel separating Bali from Lombok, which 
indicates a lengthened geological separation of two continents at 
this point. Sie 
The hypothesis that the prim@ agent in all these isfinite modi- 
fications is the prjnciple.of Matural Selection from spontaneous 
variations, has @een retently further illustrated by Mr. Wallace’s 
volume of Essays, ‘Contributions to the Theory of Natural 
election ;” and it is mainly from the illustrations furnished in 
@his work tft I propose ,to derive my arguments as to its 
inadequacy. Qn the fist place I wish to calPattention to the 
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tendency to variation. 
text-book of the theory, seems to me, figeed, eltogether a 
misnomer: “The Origin of Spasies by means of Natural Selec- 


` 


tion.” Mr.. Iguwin adneits the existence of what he terms as 


“ spontaneous” tendency to variation among the offspring, from 
a common ancestér ; this ‘‘Spofttaneous” tendency is the only 


natgral law which can correctly be termed that®of the org: of' 


species ; all that Mr. Darwin and his -disciples attempt to ex- 
plain is the survival and propagation of certain among the 
diverse forms thus resulting in pieference to others. Through- 
out the whole of Mr. Wallace’s volume he appearg to have-no 
consciousness that his thegry does not go to the root of the 
matter. When once the tendency to change has set in, there 
can be no doubt that ‘‘ Natural Selection,” ‘‘The Survival of 
the Fittest,” “whatever you like to term the pringiple, is one 
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The title of Mr. Darwin’s famous work,e ' 
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among many causes which tend to the perpetuation of certain . 


forms, ~ When, however, Mr. Darwin asserts, ‘¢I am convinced 
that, Natural Selection has been the main, but not exclusive, 
means of mo@ification,”* I am by no means prepared to go with 
him to that extent. Some of Mr. Darwin’s disciples go even 
further, and seem to consider iffin fact, as almost the only 
means, ` six ; 
There is no phenomenon in Naturdl History which is more 
thoroughly relied on by the advocates of Natural Selection as 
furnishing a decisive argument in favour of their theory, than the 
e which forms the subject of the longest of the essays in Mr. 
Wallace’s volume, that of Mimicry or Mimetism. I piopose, 
therefore, to occupy the greater part of this paper with an 
inquiry how far®the facts- which have been adduced support 
the conclusions first brought prominently forward by Mr. 
Bates in his ‘‘ Naturalist on the Amazons,” and more fully 
elaborated and illustrated by Mr. Wallace. There can be 
no doubt about the frequent occurrence of “‘ protective resem- 
blances” ım the animal kingdom. Certain classes of animals en- 
joy, fiom various causes, exceptional immunity from the attacks 
of their natural enemies, In order to share in, these immunities, 
it is found that oth& animals, bélonging to an entirely different 
class or order, whilst retaining all the structural charactere of 
their own class, so closely resemble in external features. of 
colour and form partwular species of the favoured races as to 
be readily mistaken for them. How do the advocates@of.the 
theory of Natural Selection attempt to-account for this super- 
ficial resemblance? By the- continuous preservation, through 
countless generations, of those particular individuals which 
spontaneously approach most nearly to the ultimate forms, . 
- Now, there are two principles admitted or insisted on by every 
advocate of Darwinism, which it is necessary to bear.very clearly 
in mind in the following argument. The first is, that,, in a 
state of nature those differences which ultimately become specific 
or generic are brought about by exceedingly slow gradations. And, 
it is obvious that it must be so. For if by chance any. strongly 
abnormal form is produced, even should. it survive to generate 


offspring, which is in itself doubtful, it must necessarily cross |. 
with other less abnormal individuals,.and its descendants woul . 


thus have a tendency to revert towards the parental form. On 
this pomt Mr. Darwin himself says: “It may be. doubted 


whether sudden and great deviations of structure, such.as we, 


occasionally see in our domestic productions, are ever perma- 
nently propagated in a slate of nature.” + And again, ‘Natural 
Selection always acts with extreme slowness.” = The, other 
pont which I wish to be borne in mind is, that no change can 
possibly take place by. the process of Natural Selection which 
is not directly of advantage to the individual. On this pe 
again all the supporters of the hypothesis are agreed. 
Darwin distinctly affirms that “only those variations which are 
in some way profitable; wil] be preserved or naturally se- 


lected ;” § and Mr. Wallace e¥Ven more emphatically sp@ks of @ 


* the principle which Mr. Darwin so earnestly impresses upon us, 
and which is, indeed, a necessary deduction from the theory of 
Natural Selection, namely, that none of the definite facts of 
organic nature, no special organ, wo characteristic forne or 
marking, no peculiaiities of instinct or of habit, no relations be- 
tweeu species..or between groups of species-——-can exist, but 
@vhich must now be or once have been wsefu/ to the individuals 
or the-saces which pogess them.” œ m 


fon 


* fact which the Duke of Argyll has alread? acutely pointed out 

* in his “ Reign bi Law,” that the theory does not evem attergpt 

* © to explain the most inexpliggble phenomenon in the develcpment 
of these organic changes, namely, the first cqijmencemept ot a 


_ We have, therefore, established at the ostset these two 
data; that the pa®age from the ordinary to the mimetic 
“orm is effected by a number of exceedingly small steps, and 
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that @very one of these changes must present some advan- 
tage to the species gvRich undergoes it. Now let us apply thes 
two principles to the recognised facts of Mimetism ; and for 
tbis purpose we may take a single instasce, one of the most re- 
markable and best authenticated, recorded by, Mr. Bates in his 
t Naturalist on the Amazons,” arf nfore fully in*his paper on the 
‘* Lepidoptera of the Amazon Valley,” in the ‘‘ Transactionseof- 
the Linnean Society.” -There is m South -America a tribe of 
butterflies of very gaudy colour, the Heliconide, which appear to, 
enjoy exceptional immunity from the attacks of birds, from the 
exudation; when attacked, of a nauseous fluid, and are conse- 
quently extremely abundant. Anothgr South American genus 
of Lepidoptera, the Zepfa/zs, belongs structurally to an entirely 





different class, the Feridz, and the majority of its species’ 


differ corresppgdingly from the Æelconidæ, in their size, 
shape, colour, and manner of flying, being~nearly pure white, 
and of-the same family as’ our common cabbage butterfly. 
There is, however, one particular species: of Zeffalis, which 
departs widely in externai facies~from all its allffs, and so 
closely resembles a species of Jéhomia belonging to the Zeli- 
conid@, as apparently not only*to deceive the most experienced 
entomologists, but even to take in its natural enemies also, 
and, although perfectly harmless, to share-the immunity of®thg 
butterfly it simulates. Mr. Bates and- Mr. Wallace have both 
attempted to show, with great ingenuity and plausibility, that 
this entire change from the normal form to that resembling the 
, dthomia has taken place through the agency of natural selection 
acting through a long series of generations. I believe, however, 
on careful examination, the line of argument be found to 
break down, and that at its very outset, on the ground that the 
early stages of the transformation will be perfectly useless for 
the protection ofthe species. =° - ' >o 

Applying the rigid test of mathematical calculation to the 
problem, 1 think it may safely be assumed -that it would re- 
quire, at-the very lowest, calculation, one thousand steps to 
enable the normal,Zeftalis to pass into itg protective form. 
Mr. Bates indeed .assumes -fhat the change may have 
takene place much more rapidly, but -this appears a -very 
unsafe and unsupported deviation from the sounder prin- 
ciple laid down by Darwin and Wallace. Mtis indeed obvious 
that any marked- variety resulting suddenly must inevitably 
revert, as already observed, more and -more towards the 
parent type by crossing, unless, indeed, we are to suppose 
that a pair, male and female, are simultaneously produced with 
a deviation in exactly the same direction, and that their offspring 
keeps itself apart, interbreeding only with itself as a separate 
colony, —an ass¢mption: contrary to all experience. ~ At: all 
events, we ‘nay safely say that within the historic period no 
such change has been effected within a vastly larger- number of 
generations, where human agency has not come’into play. The 
next step in my'argument is, that the smallest change in the 
direction of the /thomia, which we can conceive on any 
hypothesis to be beneficial to the Jeféalis, is at the 
verg lowest one-fiftieth of the change required to produce 
perfect resemblance. I believe myself that a very much larger frac- 
tion, say one-fourth or one-third, would be practically useless ; 
as I amstold by practical entomologists thatbirds will distinguis 
with accuracy caterpillars suited for their food from other species 
scarcely distinguishable to our éyes, which are not so suitable. 
For the sake of argument, however, I will suppose that a change 
to the extent of one-fiftieth is beneficial to thatsmall extent afr 
which natural selection may begin to come into play. -Mr. Wal- 
lagggstndeed, argues that an infinitesimal and inappreciable dis- 
tinction may make -the difference of a slightly longer span of life 
being allowed to the butterfly, to lay its eggs in safety ; but this 
is a“deductive -piece of reasoning derived from the theory, be- 
@ause neCessary to it, and not inductive observation from nature ; 
and I altogether decline to be carried further, for the sake of the 
theory, than the limit I have indicated. Suppose a parallel in- 
stance: that our common brown owl has a penchant for mice, 
while moles are abhorrent to its palate; is it conceivable that, 
supposing a mouse was born approaching a mole by the one- 
hundredth partir external appearance, say with feet a fraction of 
a line broader, or eyés slightly deeper set, the shortest-sighted of 
owls would for a rfoment Mistake Afus for*Zu/~a? OP, a®still 
more parallel instance: suppose a blue-bottle fly were born 
blessed witha slightly ‘narrower waist, or a faif{t band of yellow 
on -its body, will any one maintain that it stands the least 


chance of escape `fróm destruction by those birds which do: 


not feed on wasps ? And no one avho has examined Mr, 
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Bates’s or Mr. Trimen’s beautiful drawings, or, still better, the ° 
insects themselves, will say that I have exaggetrated the extent 
of the passage from the normal to the imitative Zegtale, 





If, therefore, thig reasoning is sound, one thousand stepe being » 


necessary to effect this change’ in external appearance, and omb- 
fiftieth of the whole change, or twenty steps, being the smallest 
amount that is really®profitable to the animal, it follows that the 
first twenty steps of the transormation are not due to’ natural 
selection, but must have taken place by an accumulation of 
chances. Let us investigate the value of this chante. Suppose 
there are twenty different ways in which a Zefé/a/zs may vary, 
one only of these being in the direction ultimately required, the 
chance of any individual producing a descendant which will take 
its place in the succeeding generation varying in the required 
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girection, is zo> the chance of this operation being repeated in 


l 
700? the 


the same direction in the second generetion is zga OF 
chancegpf this occurring for fe successive generations (instead 


- t e I “e z 
of twenty, as I have assumed above) is Bold» OF about one in 


ten billions. . Now another factor comes into the calculation, and 
ghat is the number of individuals among which this chance is 
distrib@ted. Mr. Bates and Mr. Wallace agree-in statmg that 
both-in South America and in the Malay Archipelago the imi- 
tative species e ‘always con‘ined to'a limited area, and are 
always very scarce compared ‘with the imitated species. We 
will assume that the number of individuals of the imitative 
Lepialts existing at any one time is one million’; the chance of 
there being among these millicn a single individual approaching 
the /ihoma to the extent of one-hundredth is turori f 
or the chance against it is ten million tọ one.. - 

‘ It will be seen that in the above calculation I have endeavoured 
to throw every advantage into the scale of the natural selectionist. 
I believe myself, and I think most naturalists will agree with me, 
that vastly more than a thousand generations, each characterised 
by a small change, must be conceded; and that, on the other 
hand, a change to the extent of evenegrmtly more than one- 
fiftieth would be absolutely useless. ‘This idea receives great 
confirmation from observing the most. wonderful identity of the 
marking in the mimicked and mimicker. If a rough imitation 
is so useful, it must be a mere freak of Nature to produce sy 
-absolute an identity, and we are landed in the dilemma that the 
last stages are comparatively useless, If, agains I had carried’ 


I I. ¢ 
on the calculation to Zo instead of Solo it would have been 


difficult to have stated the result in figures ; and if, on the other 
hand, it is objected that a million is too Jow an estimate of the 
number of. individuals existing at ofe time, and a hundred 
million or a thousand million is substituted (an altogether in- 
conceivable estimate for a rare conspicuous butterfly limited to 
a small area *), the result will not be materially affected. For, 
supposing the chance is reduced from one in ten million to one 
in ten thousand—and it is said that the world has existed quite 
long enough to give a fair chance of this having occurred once— 
it is not a solitary instance tha: we have. “Mr.-Bates states that, 
n a comparatively small area, several distinct instances of such 


-perfect mimicry occur; Mr. Wallace has a store in the Malay 


Archipelago ; Mr: Trimen records several of wonderful beauty 
and exactness in South Africa; and the more attention is turned 
to the subject, the’more numerous do instances’ of mimicry 
become. : ; : . 

I have left out of account altogether those still more remark- 
able instances, which are even more difficult to explain on the 
theory of natural selection {as the number of steps must be in- 
finitely greate, in which animals not only imitate others be- 
longing to entirely different natura®orders, as Déptera mimicking 
Hymenoptera,and caterpillars snake, but-where they resemble 
inanimate objects. The weird and uncanny*resemBlance of the 
Phasmata and Mantides to dry leaves and sticks has long been 
known: .not only ig the veining- of the leaves accurately repro- 
guced, but the attacks of parasitic fyngi are simula and 

r. Wallace record#insfances of larvee bearing the ast minute 
resemblance to the droppings of birds, afd spiders $o, the axillary 
buds‘@f plants. - Though whet countless generations must these 
E havę been effected! ang by-what'mathematical 

ormula Could we exprèss the chance against their occurrence, f 
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natural selectiog only had béen at work in their production? 

The difficulties in the way of the natural selection explanation 

aie alfo materially mcreased when we find, as is often the case, 

that "it is one sex only (the female) which undeigoes these 

mimetic changes, and hat the changes have to take place 
e simultaneously in the direction of colour, gize, form, and habit. 

It ny now fairl} be asked, if the principle of natural selection 
is abandoned as the main cause of these wonderful modifications, 
what other theory can be substituted in its place? I do not 
“know that the objector toa theory is always bound to provide 
another theory as a substitute. Mr. Darwin, in his “ Variation 
of Animals and Plants under Domestication,” quotes with well- 
d&erved approval Whewell’s aphorism, that “ Hypotheses may 
often be of service to science, when they involve a certain portion 
of incompleteness, and even of error.” Mr, Darwin’s and My. 
Wallace’s hypothesis of natural selection has been of signal 
service to science; but jf this hypothesis has been too rashly 
handled and too widely applied, it may be equally serviceable to 
point out its incompleteness or its error, as the first stepdo a still 
more scientific explanation. In the following remarks, I meiely 
wish to call the attention of naturalists to one or two points 
which I think have almost been lost sight of in the discussion. 

l have already adverted to the inaccuracy of the title of My 
Daiwin’s great work, ‘The Orin of Species by meang of 
Natwal Selection.” The opponents of Darwinism, even so acute 
a icasoner as the Duke of Argyll, appear to see np alternative 
between the theory that species have arisen th Sigh the agency 
of external causes, and the theory that species have remained 
immutable since their creation. I can accept no such alternative. 
Ideed we may say that external influences cavzot be the primary 
cause of the transmutation of species. The utmost claimed by 
the theory of natural selection is, that it selects the fittest from 
already existing so-called ‘‘spontaneous” varieties. Every page 
of Mr. Darwin's work teems with reference to this pre-existing 
tendency to variation, with 1espect to which he says: ‘‘ Our 
imiorance of the laws of variation is profound.” Mr. Bates, 
when speaking on ‘the subject of mimicry, makes the following 
very remarkable a@misgion :—‘‘ Tt would seem as though our 
Leptalis naturally produced simple varieties of a nature to resemble 
ithomia.”* By a careful study of the context, I can only con- 
clude that Mr, Bates means the same thing by his ‘‘ natural” 
yaricties as Mr. Darwin does by his ‘‘ spontaneous” woriations, 
namely, an innate tendency to vary sof caused by natural selec 

"tion, but on which tendency natural selection operates, and 
without which it would be perfectly inoperative. The use of 
the term ‘‘spontaneous” is open to objection from a philoso- 
phical point of view. It either means that the phenomena in 
question are subject to no law, or that they are the result of some 
‘law with which we are®unacquamted. The former hypothesis 
will probably be rejected by every scientific naturalist, and must 
be utterly abhorient to the believer in a ‘‘ Reign of Law.” This 
tendency to variation m the offspring meets us on every side in our 
investigation of nature. Every gardener knows how uncertain 
is the produce of seeds compared with the produce of buds or 
offshoots from the same plant. The ordinary mode of obtaining 
new varieties of strawberries or other fruits is from seeds. An 
endless variety of the commonest florist’s flowers is produced by 
sowing seeds from the same capsule. 
tion we are, as Mr. Darwin says, ‘‘ profoundly ignorant ;” but 
it does not follow that a patient interrogation of nature puisued 
in the true Darwinian spirit, may not 1eveal to us something of 
these laws. Of .one thing we are certain, that natural selection 
here plays no part. If then we must admit that the first 
beginning of change takes place without the operation ot this 
principle, why should we claim for it the mam, almost the ex- 
clusive agency, in the changes which follow Some other 
pnneiple, at present unknown to us, originates these variatiogs ; 
what ught haye we to say*that this principle, whatever it may 
be, then c@ses t8 act, instead of being the ‘maim agent m 
all the other subsequent changes ? 
. Byt are we limited to negative evidence in tracing the trans- 
mutationgof species majpnly to some unknown mternal law? pÀ 
single sd&ence in Mr, Wallace’s ae av Mimicry seems 
me pregnant gvith result® for the future ifquirer. He incidentally 
remarks ho® fiequently it is the case that, Where mimigy has 
once set in by the actiqn of natural selection, new habits and 
@nstincts come into play to assist in the mnicry, It, does nog 
however, appear to occut to MÈ Wallace to tace any con- 


e ection betweén the instinct and the mimicry. Tig connection 
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will be found, I believe, to be very close® Passing by for the 
moment any definition of inginct, let us tace its range ım the 
organised ypu ` From the whole vegetable kingdom it, is 
conspicuous by its absence. In the lowest classes’ of the animal 
kingdom, the Brotozoa and Ceelenterata, it 1s found, if At all, in® 

very low form ; and though there 1s a popugar superstition that 
oysters may be crossed in love, yet we cannot attribute to the 
Mollusca as a class any strong development of the instinctive 
faculty. When, however, we come to the Articulata, and 
especially to the Insecta and closely allied Arachnida, we meet 
at once with aia | of instinct rivalling, Æ not exceeding 
in perfectness, those found in the highest forms of animal life. 
In the lower orders of Vertebrata again, the Pisces and Reptilia, 
we apparently come to a retrogression in the instinctive faculty, 
which is once more strongly developed in the “\%es and Mam- 
mala. Now let us compare this with whatis known of Mimicry. 
From the vegetable kingdom it is absent. ‘There are, it 1s true, 
resemblan@es, and resemblances of the most wonderful and 
perfect kind, in the marking and venation of the leaves of plant 
belonging to entirely different nat@ral ordeis, equal in extraordinary 
closeness to those of which I have spoken in the animal kingdom ; 
bué these are in no sense mimetic or Protective. Mere protective 
resemblances*of colour I consider of far less importance than of 
form or habit; since colour may unquestionably be affected 
directly by the external circumstances of light; &c., and varies 
“spontaneously” in both the animal and vegetable kingdom to 
a far greater extent than does form. In the lowest forms of 
animal life w@have no well-authenticated instances of mimetism, 
the most striking among the Mollusca with which I am acquainted. 
is one pointed out to me by Mr. G. S. Brady in the beautiful 
Lima hians.* But when we come to insects, we find protective 
resemblances of the most extraordinary kind, in marking, in 
form, in habit, presented to us on every side. ‘Among fishes and , 
reptiles the principle appears to be agam comparatively, in 
abeyance, and to be once more strongly developed in birds. The 
parallelism is indged almost cemplete. In “short, the power of 
mimetism, as far as is known at present, rims almost paré passu 
with the development of the nervous system. 

But what is instinct? Modern naturalists are pretty well 
agreed in abandoning the old distinction m kind between reason 
and instinct, and in ndene the nest-building instinct of birds 
and the cell-constructing instinct of bees, as but a lower form of 
the same faculty which we call reason in ourselves, It. is ad- 
mitted that this instinct teaches the bee which flowers to rifle 
for its honey. and even to modify its habits in accordance with 
'the circumstances in which it is placed; bus according to the 
prevalent theory, ıt has no power to modify its pr®boscis-so as 
to enable ıt to obtain the honey from the flower, or to modify its 
wings to suit to its new habit. In short its own body is almost 
the only thing over which the animal has no power. To me 
such a restriction appears to be unphilosophical. I cannot but 
believe in the existence of an unconscious Organising Intelhgence, 
an idea which Mr. J. J. Murphy has ably and logically advo- 
cated in his ‘‘ Habit and Intelligence.” And if this inherent 
innate power of change is admitted, ıt at once harmomses the 
findency to variation which exists in all created beings, with 
the perpetuation of those forms best adapted to resist the struggle 
of life, and lends to natural selection the assistance of@ fellow- 
worker far more powerful and of more universal operation. 
® A powerful argument in favour of this view may be drawn 
from Mr. Wallace’s volume. Every reader of that book must 
have been struck with the remarkable manner in which hegom- 
pletely abandons and casts aside his own theory when he coMes 
to treat of man. Natural selection 1s amply sufficient to account 
for all the other transmutgtions in the animal kingdom ; only 
give time enough, and it is competent to develop the®elepharg 
out of the Ameba—the one step in the animal creation which 1s 
beyond its power is that from the ape to man ; all the infinite 
forms of the brute creation have resulted from this principle, — 
to produce the different races of mankind sume-other power 1s 
needed. In a singulatly able review of this work in the drchives 
des Sciences Physiques et Naturelles, M Claparède, of Geneva, 
pomts out with great acumen the singular inconsistency of this 
reasonang ; and sBows how great@a wanteof faith in his own 
principle ıt betrays on the part of its author. Mr Wallace’s 
line of argument®1s very interesting. We may take only a single 
instance. Mans the only terrestrial mammal with a bare har- 
less back. All savage nations feel the want of a covenng to 
their back ; in cold coungries to protect them from the cold, in 
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hot countries to protect them from the heat of the sun. It iy 
impossible to conc€ive, therefore, that. this absence of covering 
vas ever directly Leneficial to the raceor the a pe get and 
hence it canfiot have been produced by the operatiSn of natural 
selectién ; but must have been ingonge way connected with those 
reasoning powers gvhich lead to the construction of clothing and 
dwellings on which his civilisation so largely depends. Mr. W@l- 

lace, however, appears to forget that he had previously stated 

his conclusion that ‘‘ those great modifications of “structure and 

of external form which resulted in the development of man out 

of some lowe? type of anmal, must have occurred before his 

intellect had raised him above the ®ondition of the brutes.”* 

This principle, therefore, whatever it may he, other than natural 

selection, which produced man’s bare back, must have been in 

operation bei8% the intellect of man was developed. This 

strange inconsistency of Mr. Wallace’s appears to result from 

the fact that he is unable to shut his, eyes to the irlevitable con- 

clusion that the development of man from the ape, and the 

production of the different races of mankind, have not resulted 

from the operation of naturale selection, pure and simple, but 

that this princrple has been powerfully assisted by man’s reasoning 

faculties. This reasoning seems to me perfectly sound and igevi- 

table, admitting, for the sake of argument, Mr. Wallace’s 

hypothesis, that man zs descended from.the apes ; but, if we 

consistently believe in’ the action of general laws which govern, 
the whole of animated-nature, we must carry the argument back 

a step further. Reason is but a higher development of instinct. 

If man’s reason has assisted him so to modify àis body as to 

adapt himself to the circumstances with which he is surrounded, 

we are unable to bring forward any valid argument why the 

instinct of animals should not also assist them to modify their 

bodies, by slow and gradual degrees, so as to adapt them to the 

circumstances with which they are surrounded. 

In the essay alluded to above, M. Claparède, himself one of 
the few genuine Darwinians among French writers, points out 
the dangerous anĝ unscientific enanner in w&ich the theory of 
natul selection is made, in the hands of its too zealous advo- 
cates, to explain phenomena which are probably due to other 
causes. Thediscovery of this law marked gn era in the history 
of natuml science, and gave a wonderful ifnpulse to original re- 
search. Tne danger now is that the law will be pressed into 
services which have ne claim upon it ;- and that, in the hands of 
injudicious partisans, it will become a hindrance rather than an 
aid to science, by closing the door against further mvestigations 
in.o-other laws which le behind it. To claim for Natural Selec- 
tion the main agency in the creation of the countless forms of 
organic lif@ with which we are surrounded, 1s straining it beyond 
its strength. An era of equal importance will be marked by the 


-discovery of the law which regulates the tendency to variation 


which must necessarily underlie natural selection. s 
The argument of ‘‘ design” was undoubtedly pushed by pre- 
Darwinian writers to too great an extent. The most recent 
phase of Darwinianism, however, is a complete denial of the exist- 
ente of design in Nature. It is the carrying into Natural Science 
of the Hobbesian principle of Self-love. Every individual and 
every gpecies exists for its own advantage only, and has@o 
raison d'être except its own welfare. -To my mind the beauties 

and wamdeis of Nature seem, on the other hand, to teach a dif-- 

ferent lesson, that, 

s All are but parts of+one stupendous whole, 

Whose body Nature 1s, and God the soul ; 

thagethere are laws, albeit almost unknown to us—not laws merely 
external circumstance, but laws of internal growth and struc- 
ture,——-which actively modify each individual organism, not only 

for its own advantage in the struggle for life, but for-the higher 


è end of @ubordinating every individual existence to the good of the 


whole. : 
_ i ALFRED ‘W. BENNETT 





THE PROFESSORSHIP OF NATURAL HIS- 
TORY, QUEEN'S. COLLEGE, BELFAST 
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a late nurñber we announced that Professor Wyville 

Thomson, of the Queen’s College, Belfast, had been 

appointed by the Crown to the Professorship of Natural 

History -in the University of Edinburgh. This will 
oe 


* “'Contribat®ns to the Theory of Natural Selection,” pe 319. 
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necessitate the resignation by Professor Thomson of his 
chair in the Queen’s College, Belfast, a resignation which 
we may presume will be made before the commencément of 
the next term, and a resigsnationin which some &f oyr 
readers and many of our men of science will take an 
“interest, for the plaees of honour or emolument open to the 
student‘of Natural Science in this counfty are so véry few, 
that there is naturally much excitement when one of the few 
isto befilledup. Already we hear of a whole host of young 
and meritorious workers setting their faces towards the 
city that boasts to be the Athens of the North of Ireland. 
The mere mention of the names of Dr. Cunninghem, 
who in the Straits of Magellan earned his Natural Science 
spurs so well, of Mr, E. Ray Lankester, whose numerous 
papers show an intimate acquaintance with zoology; of 
Dr, Macalister, whose’ comparative anatomy memoirs 
are so well-known, or of Dr. Traquair, whose papers on 
fossil sh and on the skull of recent Pleuronectide, are 
of high merit, not to name others, will show that the post 
of Professor of Natural History in the Queen’s College, 
Belfast, will be contested for by a little army of well:edu- 
tated and accomplished gentlemen, the selection of any 
orfe of whom would reflect credit on the College, 

But a ee reaches us that there may be no election 
to the Profe@orship after all—that the spirit of economy is 
to annihilate the spirit of competition ; that, in order that 
the Government of this great country may save certain 
paltry trifling possibilities of pension, it is their inten- 
tion to translate to Belfast one of the four Profes- 
sors of Natural Science in the Queen’s Colleges of Cork 
and Galway. It is necessary to explain “how this can 
be done. Each of the Queen’s Colleges had originally 


a Professor of Geology and Mineralogy, and a Pro-» 


fessor of Zoology and Botany. Their income was that_of 
a junior assistant in the British Museum, and for common 
decency’s sake, it was found necessfry to raise it ; this was 
done on the condition that each of the Professors under- 
took to lecture on the subjects at the time lectured on by 
his colleague, on the death or resignation of that colleague, 
without further increase of pay. So when Prof. Dickie, 
who was Professor of Botany and Zoology in the Queen’s 
College, Belfast, resigned, on his removal to Aberdeen, 
Prof*Thomson ‘had to lecture in zoology and botany, in 
addition to his own subjects of geology and mineralogy, 
Thus ıt happens that should the Government confer the 
vacant Belfast chair on one of the four existing Professors 
of Natural Science in the other two Queen’s Colleges, 
his post in the college which he leaves will be filled 
up by his colleague, and the Crown will have to deal 
in the matter of pension, &c., with but four persons 
instead of with five, as they will have if they appoint a 
candidate who is not one of these four Professors to the 
vacant post. Nor can the Crown confer this Professor- 
ship on one of the present Professors, and then fill up the 
place thus left vacant by a new. appointment, because, 
although the yearly salary of the colleague of thé Pro. 


fessor thus elected will not be increased thereby, yet his 


fees, to a slight extent, will ; and so, to break the bargain 

made, would be to the detriment of the individual—a thing, 

we believe, no.Government would do. But why, we ask, 

should they, for a paltry saving, do detriment to the cause 

gf Science $h this country—ceurted when she is needed — 
ept at more than arm’s lengtl» when it 

may be done without? Science is but bali 


is imagined she 
# cared for. in 


4 


our country, and we here allude to the above facts for the, 


purpose of urging those to whose care 


this appoint- ` 
enent falls, to forget, for the ance, all coy erat ons 


except those for fhe ood of the College, andgto quicken 
the already expanding live of the Queen’se Pniversity in 
Ireland bY the infusion of fresh 
its Colleges. ® ; ú 

It isan the inf@rest ofScience that we write, not in the 


interest of candidates, ome of whose names we would not 
meAation Rbove anotlex . 
e a 
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© PITCHER PLANTS . Spectroscope I see this so often in the selar spots, that it 


: k ini has ceased to be remarkable 
ee of apinion has beene expressed as to “The figue gives the appearance of the sodium lineg, 
° ‘the nature and use of tke bquid found in the so- | In the umbra of the spog the D, line was not visibkk, but » 
called pitchers of l vafious plants, such as Nepenthes, | in the penumbra was plainly seen, as a dagk shade, repre- 
affiesia, and certgin Orchidaceze, Th® popular idea that | sa@ted in the figure 
these rious receptacles collect pure water for the re- ““T am not aware thåt this reversal of the sodium lines 
freshment of the thirsty ın arid places, would seem to be | jn a spot spectrum has ever been observed before ; its 
ie at rest, by a consideration of the fact that these | reversal in the spectra of prominences is not yery unusual. 
plants grow in moist and marshy places. There would | A small prominence on ghe western limb of the sun, which 
Pn moreover, to be some improbability that plants | was visible the same forenoon, presented all the following 
shoed secrete pure water. bright lines, viz.: C, D,, Da Da I474', 8, Ča Č, 19895 
In this country, where these plants are grown under | 2001*z, 2031", F, 2681's, 2796, and 4; 15 imeal > í 
exceptional conditions, there is some difficulty in settling | «1n the spot spectrum the magnesium lines 4, 2,, and 
these questions experimentally. In such cases, extra- 6, were not reversed, but while the shade which accom- 
neous water often findsgits way into the pitchers, so that panies the, lines was perceptibly widened, the central 
several ounces may frequently be gathered from a single | plack hne itself was thinned and lightened.” 
NR of Nepenthes, the greater part of wifich is| Further, Prof. Young has sueceeded in obtaining photo- 
> a ental. of ; graphs of protuberances on the sun’s limb, of which he has 
_ in August last I had an opportunity of collecting the | pees good enough to forward me & specimen. They were 
ee on Ay alias of Coryanthes, one of the Orchi- | ébtained by attaching a small camera to the eye-piece of 
: cabanas rast ere pee i of the well-known’) the telescope and opening the slit somewhat widely, using 
Thouek the duani coll d n ‘mall 4 “he hydrogen line near ©. He adds :—“ As a picture, the 
Pm cs 8 b q ' y cana ian a 3 WNOUNENE | little thing amounts to nothing, because the unsteadiness » 
oniy to about thiee cubic centimetres,- oF 1°18 cubic | of the air andthe maladjustment of the polar axis of the 
ee an gp areas showed the following properties :— equatorial caused the mage to shift its place slightly 
Bea ee ee ees 1R P Pos- during the long exposure of three-and-a-half minutes 
FTA © chive power, and a -specitic gravity | which was required, thus destroying all the details, Still, 
Odour vl i hue faini: h : k the double-headed form of the prominence 1s evident, and 
r pleasant but faint, becoming more marked by a | the possibility of taking such photographs is established.” 
a heat. Neutral to test papers. Becoming milky, In a letter to myself Prof. Young adds :—“I should 
py eee on Mee T, it finally yielded a | not have published so imperfect a success were it not that 
ansparent gum, Msou sle IN alcohol. . my engagement s a membr of Prof. Winlock’s eclipse 
Oxalates produced na precipitate of lime, but basic lead party prevents me from following up the matter at®pre- 
sas gave a curly geaction, Concentrated hot sul- | sent! “The experiments were tried on the 28th, and on 
phuric acid blackened the liquid. | , the 30th the equat&rial was taken down to be pagked up 
daar the taste was not acrid, the mawkish flavour | and sent to the regdezvous, at Alvan Clark’s eon, 
would render it quite unpotable. ee where all the instruments are collected and put in order 
This examination therefore proved the liquid*to be | previous to sailing.” . J. NORMAN LOCKYER 
something else than pure water. p Ri 
100 parts of liquid contained :— 
Water and valatile oils . . 98'5-1 e 
Non-volatile residue. . . . 1°49 f NOTES ° 
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Š 10060 SINCE our last issue the Joint Committee of the Royal and 

CBB Royal Astronomical Societies and the Council of the British 

See CETON Association have met to consider the question of the Eclipse Ex- 

z : pedition, and in consequence of these meetings Mr. Gladstone 

SPECTROSCOPIC OBSERVATIONS OF THE has been asked to 1eceive a joint deputation to urge upon ghe 

SUN Government the importance of the proposed expedition. The. 

T ci : Jost Committee have appointed the Presidents of the Royal 

ern eee P aed ay rich pa and Royal Astronomical Societies, the Astronomer Royal, and 

promise, as he tells me that he has now the dispersive Mr. Lockyer to plead its cause; while the Council of th@ British 

power of 13 prisms of heavy flint, each with an angle of Association will be represented by the President and officers of 

55°. Itis now some time ago since I announced to the | the Association, Sir John Lubbock, M.P., and Dr. Lyon Play- 

Royal Society that ove” spots prominences, built up of | fair, M.P. Up to the time of our going to press, however, no 

different vapours, were sometimes observable by means of | time had been fixed for the deputation to wait upon the Pitt 

their lines, dright and thin, overlying the thick absorption | Minister, ` 

lines ın the spot spectra. This observation is, I hold, a : .- i : 

clear proof of the truth cf the theory put forward by Dr. THE medals in the gift of @he Royal Society have ts year 

Frankland and myself, namely, that changen spectray been awarded as follows:—The Copley medal to Dr. Joule ; 

notably the thigkening ofthe lines, are due to pressure, | the Rumford medal to M. Descloiseaux ; and the Royal medals 
and not to t@mper&ture ; for according to the theory of | to Prof. W. H. Miller and Mr. W. Davidson. 


exchanges, the bright prominence must be hotter than the eT ET z 
absorbing g which underlies it, and still the lines Prot, Simon Newcomps has arrived in this countiy from the 





are thinne á e| United States Naval Observatory. His mission among us is to 
R Dr. You% has now observed these phenomena with examine and report on the great Newall telescope. He will 
. exactly the sapee result. ‘He writes to. Professor Morton ;— | then proceed to Gibraltar to observe the approgching eclipse. 


“1 write to inform A 
°° you that last Thursday, Sept.%&2 he et i 
abgut Il AM. Hanover “mean time, 1 was So PAREA nes ALL members of the British Association will be concerned to 


to see the sodium lines D, 8nd p,,feverseff in the sptctrum leain that Dr. Hirst feels called upon by the pressure- of his 
bad aos the umbra of a large spot ne@r the eastern lih b of*the | new dutiese to resign the General Secretaryship of the Asso- 
s- sun. At the same time zhe c and®r*lines were also re- | ciation, ae honorary post which he bas log’ filled? with the 


versed, but with the great dispersive powe% of hy new "greatest advantage to Scienct,® ° ry 
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AMONG the mass af Correspondence which has recently 1eached 
us are several interesting letters of early notices of the Aurora, 
for some of wHich we hope to find room next week,” 

. 6 ¢@ s 

WE rejoice to see several men of science, with Professo 
Huxley at their head, coming forwardgas candidates for the 
London School Board. We shall be glad to be informed 1f this 

example is followed elsewhere. 


We read m the Zcho that the [legric Telegraph has been 
put to a new use in Canada. At Mimouski, when the late 
earthquake came upon them, they sent at once to Quebec, a 
distance of 200":Miles, to ask, ‘‘ How do you feel?” While the 
operator there was at his work the shock auived. He at once 
sent to Montreal, about 200 miles futher on, to ask if they had 
‘felt it. They had rust time to say ‘ No” before the faithquake 
came up. 6 


Tue new buildings of the Glasgow University were formally 
opened on Monday last. 
within the Hunterian Museum. The Duke of Montrose, Chan- 


cellor of the University, presided, and congiatulated the pimecipal % 


x professors upon the success which had attended then efforts, and 
that they had lived to see the opening day of thengw University. 
The meichants of Glasgow had made princely fortunes, which 
was creditable to then talents} and thein industiy; but it was 
still more creditable to them that they had made such a use of 
their 1iches as to enable this noble building to be erected for the 
education of the rising geneiation, After: Prof. Lushington had 

delivered an addiess, Mi. A. Oir Ewing, M.P., stated that 
fiom subscriptions. dhd from Goyernment 25@,000/, had been 
obtaingd, and 117,000/, had been received for the ground upon 
which the old college stood. Everything in connection with the 
new building was paid. Of the 150,000/..@n public subscrip- 
tions, Gl&gow had given neaily all. Thg various classes met 
on Tuesday. 


WE believe that Mr. W. Spottiswoode will succeed the late 
Dr. W. A. Miller as Tieasmer of the Royal Society. 


- ON the igth inst, Di Gicy will 1ead a paper at the Statis- 
tical Society ‘On the Claims of Science to Public Recognition 
aid Support.” We me glad that the attention of such a powe- 
fal body as the Statistical Society is to be so authouitatively 
drawn to such an important subject. 


Tag Polytechnic School of Zurich has been saddenly depiived 
of its chemical teachers. In addition to the death of Piof, 
Bolley, luch we have aheady 1ecoided, Piof. Hadelei, givirer 
way to the demands of failing health, has relinquished his chan 
of Pue @hemustiy. 


Ir was 1ecently determined to erect a statue to Prot. Mors®, 
the eminent American electrician and inventor of the telegraph 
whi@™ bears his name, and for this purpose subsciiptions were 
opened in the States. The full amount has been very speedily 
stuscribed, and the erection of a marble statue is to be at once 
@ioceedAl with. It is to stand in the Cential Paik, New York, a 
salable position having been willingly granted by the Com- 
nv ssioneis. 


IT @ a question of some imteiest and curiosity how to com- 
pae the forces of steam and gunpowder. The following cal- 
culation, each step of which can be easily followed, may 
therefore be acceptable to omr readers. Theefoice exeitel hy an 
exploding charge of powder in a gun requires for its calculation 
two considerations, zzz. the amount of force gfven to the shot, 
and the time in which that force is imparted. Taking as our 
example the 300-pounder Woolwich (gun, the fust gement of 
the calculation is «ae follows :—One steam horse hfts 33,coolb. 
one foot_in one minute, or®55olbr ia cone second, The 3oolb, 


, 
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= - x e- 


2 
ba & a 


The pioceedings wese conductele 


shot leaves the muzzle of the gun at the rate of 1,300 feet per 
second, Let A represent the farce in horse-power in tiẹ shot, 


then, by the well-known equateons W=}mv?, and m =t ,, ° 
® 


ff x 550 == a x (1, fb0)? ae x 1,690,099, 27 = 14,403°409 ° 
The force, ze the work in the shot, is therefore measmed 
by 14,403’409 hoise power. That is, it would require thate 
amount of hoise power acting for the space of one second 
to give to a 300lb. shot the velocity with which ıt is diven 
fiom the gun by the explosion of the charge (43lb. of gifn- 
powde). But this is done by the powder during that minute 
p&ition of a second in which the, shot moves down the 
bore of the gun Thexesults of Captain Noble’s chronoscope 
make it appear that this time is someWhat Jess than one two- 
hundiedeh part of a second. The force exerted by the powder 
must, therefore, be 14,403°409 x 200: that 1s 2,880,681°8 horse 
power, Some compaiatively small considerations, as the friction 
of the shot in the gun, aie nezlected in this calculation. It 
“ doeg nog therefore, eir in excess, and 1s sufficient to give some 
idea of the enormous foice exerted. Nor is 1t uniformly eaeitéd 
throughout the gyhole time of the shots movement in the gun, 
nor does the calculation above made necessarily give the greatest 
intensity of action, This much we may state, that at some 
instant during the 200th part of a second m the case taken, the 
force of the expanding gas was to be measured by nearly three 
nullion horse power. 


Tuer unpublished manuscripts left by the late Si James Simp- 
son on the :mportant subject of Hospitalism have been confided 
to the care of Mr. Lawson Tail, of Birmingham, for completion 


anc editing. a : 
e 


In addition to the outbreak ct the long-qwescent volcano ot 
Tongariro in New Zealand, to which we lately called attention, 
we hear from American sourc2s that ‘fa volcano, near San 
Rafael Valley, Lower California, which has been m a dormant 
state for yeas, has commenced a violent eruption, emitting 
columns of smoke and scattering ashes and cinders for miles 
aiound*its base St. Diego telegrams say it is plainly visible 
fiom there,” 


Tux Islands in the Sea of Okotsch, ‘Off the north-east coast or 
Asia, aie being visited by ships in search of seals. A vessel 
1ecently arrived at San Fiancisco from Jones Island, between 
Jat, 52° and 53° and long 145° and 146°, with 11,500 seal-skins 
on boaid, and another vessel with a still larger cargo is expected. 
This island is half a mile in circumference, and is uninhabited, 
and 1s :emaikable for the gieat abundance of seals. 


CONSIDERING the many uses to which india-.ubber is now 
applied, one of the most important being its recognised supe- 
ilority over gutta-percha for deepsea telegraphs, and remembering 
the fears entertained some time back of the probability of a 
decrease in the supply, owing to the exhaustion of the forests 
consequent upon the immense demand, it is gratifying to learn 
that the quantity of rnbber eapcrted from Para during the past 
year exceeded@that of the previoug year by 22,731 arrobas (an 
aitoba is equal to about 254b ), awd by 241,2 of, in market 
value. It is fue that the more accessible ¢ubbe@ districts are 
becoming exhausted, and give a smaller yield than in former years, e 

. but the rubber-bearing country is so extensive, and 1fs rivers SO e 
éftompletely explorgd, that the newly-discovered a, a will, 


no doubt, more than nmke up any deéciency aris% from the ° 


exhaustion obthe bld. It is difficult, however, to dbMain accurate °° 
or reliable information from those enggged in the collecting ot 

he rubber. The aqntinued,demand for rubber, which 1s cdt- 
lectedewith gomparatively lite labour, and requires but little 

skill and ePerience, abser all the attention of the natives over *.« 


*othereproducts, érd the constant rise in its value so stimulates its 
e e 
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. production, that it is more than probable there will be for some 
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years to comè an annua. increase in the quantity imported of at 
least%en per cent. . i 


° In the State of Sapcander, ‘Colombia, one of the most im- 
portant sources of state revenue is the wanufacture-of so-called 
strawehats. The% hats are chiefly made in the Bucaramanga 
district, and are of a very fine and white material, but still not 


e equal to the celebrated Panama hats, as they soon become dirty, 


owing to the plait not being drawn sufficiently tight. The weekly 
“sale of hats in the above district averages from 600 to 800 dozen, 
tħe lowest quality of which fetch about 14 4s. the dozen, and 
the finest quality often realising as much as I4 10s. to IŻ 16s. 
each. -These latter are principally made near Zapatoca, whch 
also has a large trade, but not to the same extent as Bucara- 
manga. ‘They are for he most pait exported to Havana and 
the United States, where there used to be a great_dqmand for 
them, but now the trade seems to have somewhat diminished. 
In the first half of last year 250 cargoes were exported, and as 
each cargo contains 1,200 hats, some idea may be formed of ‘the 
large quantities manufactured. The above is gatherag from” a 


report on the industrial resources of the State of Santander. * The |- 


hats referred to are described as being made of aevhite kind of 
€t straw.” We have not seen any of the actual material, but 
think, in all probability, the so-called straw may be the split 
leaves of some palm, perhaps 7hrinax argentea, which was im- 
ported in considerable quantities some years ago, and manu- 
factured at St. Alban’s Into ‘‘ chip” hats. 

THE astronomical and meteorological observations made at 
the United States’ Naval Observatory during 1867 have just been 
published in a large quarto volume. There is an appendix of 
reports on the observations of the total eclipse of the sun of 
Aug. 7, 1869, the eariets phases of which are beautifully illus- 
trated by chromo-lithographs, and the various instruments made 
use of are particularly described. 


A PIECE of meteoric iron fell on the 18th of September last 
near Santa Clara, Calicornia, in the barn-yard of Michael Sanor, 
where it set the straw and débris on fire. When picked up it 


‘was exceedingly hot, and hissed when thrown into water. The 


mefeorite which fell in October 1869 in Stewart County, 


‘ Georgia, will be analysed, and a full description of its fall and 
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accompanying phenom#ha given in the next number of Sii- 
“mans Journal, by Prof. Wallet. 


IN consequence of zhe depression caused by the war, the 
private enterprise for working coal near Manita in Asia Minor 
has been postponed, but the Government is taking measures at 
length for working the coal formations near Constantinople for 
the artillery factories, carried on under the direction of Messrs. 
Siemens. This coal was known and worked seventy years ago, 
as described in old books of travels, and then abandoned. The 
Heraklea coal mines are going on slowly. ` 


THE Government of India is now cooling in its reduction fit, 
consequent on the supposed deficiency in the Budget, and is 
paying more attention to the discharge of its duties. The ap- 
pointment of an assistant curator for the Geological Museum of 
India has been authorisedg and an increase @llowed for the 
literary purposes of the department. s 


Ir is reported from that interesting region, the Argentine 
States, that two enormous fossil skeletons have lately been dis- 
covered ag Fray Bentos, but they are so large as to be beygnd 
the local€neans of transporting them with fety. R 


A GREATgarthquake Jas taken placeinthe townof Santo Tomas, 
the capital, and in the district, of Chumbivilcas, department of 
&uzco, Peru. On the ioth of July, about*y.30 P.M., it was feft 
as the people were coming out frôm mass. The gpper apart of 
the two side towers of the church fplin, the vaulted roof was 
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rent, as well as the walls, and much mom damage done. Other 
damage also took place in the town and district. On that same 
day the Rgver SantoTomas, which runs abort.a league t@the 
west of the town, suddenly pose and overficwed its banks, præ 
ducing great destruction to the farms, horses, and cattle, but no» 
It was afterwards ascertained that by force of 
the shock the waters of the Lake Quenacocha had broken out 
into thé river. The Jake is about 20 miles in circumference, 
and lies at the base of the western chain of tha, Andes. In the 
town of Ccolqquemarca®the tower and body of the church were 
injured, and many houses overthrown.” Up to the 12th the 
earthquakes were felt every few minutes, at legst every quarter 
of an hour, and the river was still flooded. On the 1 3th August» 
there’was a slight earthquake in the evemng at Lima. On the 
27th August an earthquake was felt in Chile—we presume at Val. 
paraiso. 


i e 
EFFORTS are being made to obtain improved instruments and 

tg extend the observations at the Meteorological Observatory at 

Durban, in*Natal. : 


IN continuation of our comments on the caution necessary in» 
dealing with scientific statements in the Indian press, we may 
advert to a case in which the Welsh fasting-girl is eclipsed. A" 
correspondem® of the Jizdian Daily News at, Nuddea affirms tha» 
a Sudra woman, foity-five years old, has abstained from food 
twenty-five years, She bathes twice a day. Of course it is tc 
be added that many. natives have satisfied themselves of the cor- 
rectness of this statement, as many Welshmen did with regard te 
their fasting-girl. : 

THE Jnvernæs Courier of, October 13 &tates that a number 
of hollow glass®slobes of a dark colour, and measuring aboum 
eighteen inches in circumference, have lately been found-washedil 
ashore at variouseparts of the coast on the west side of the 
Island of Lewis. ‘They are hermetically sealed, and Rave certain» 
characters, such as IV or VI impressed on the sealed part. 
Some of them are partially filled with a colourless liquid. The 
question is asked : ‘‘ Have these been used for some experiments 
made for the purpose of ascertaining the course of some ocean 
current?” Can any of our readers throw ligitt onghis subject? 


IN a recent number of the Pharmaceutical Journa? a pape 


“appears, by Mr. Cooke, on the Guarana, the}seeds of a tree 


termed the arnlina sorbilis, belonging to the order Sapindacee, 
and abundant in the province of the Amazonas, The. fruit is 
scarcely as large as a walnut, and contains five or six seeds, which 
are roasted, then mixed with water and moulded into a cylifidrical» 
form resembling a large sausage, and finally dried in an oven. 
Before being used it is grated into a powder, very like powdered» 
cacao in appearance. Two spoonfuls of the powder pre mixed 
in a tumbler of water, and this drink is regarded as a stimulant 
éo the nerves, and like strong tea or coffee is said to take away 
the disposition to sleep. The active chemical principle is an 
alkaloid which Dr. Stenhouse has shown to be identicakgpvith 
theine. Guarana contains more than double as much of this 
alkaloid as good black tea, and five times as much as coffee, the 
proportion being 5°07 per ent in Guarana, It is rathewpa singulgr 
coincidence that the same alkaloid should prevail m all the 
principal substances employed in a similar manner as beverages» 
in different parts of the world, in the tea of China and India, 
the coftee of Arabia, the cacao of Central America, the*maté of 


“South America, and the guarana of Brazil. Guarana is a nervous 


stimulative and restorative. 


An“attempt is again being made, with hope of success, to work 
the quicksilver mine of Punitaqui, in Ovalle Department, Chile. 
It was worked for the crown in the Spanish times, but the war 
of Independence and the Indian incursions stopped it, as the latter 
did again in 1830. ° 
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. & THE BRITISH ASSOCIA TI ON T 
SECTPONAL PROCEEDINGS 
SECTION A.—MATHEMATICAL AND PHYSICAL SgIENCE 


© On thè Temperature of the Agr at four fet, twenty-two 
feet, and fifty Jet §ic7.—J. Glasher,-F.R.S. In his open- 
ing remaiks, Mr. Glaisher spoke of the erroneous opinions 
which were entertained previous to his b&lloon ascents with re- 
gard to temperature at difierent heights; it was supposed that 
the temperature of the air always decreased from the earth up- 
wards, and foll@wed some constant law; this was, however, 
found not to be the case; and in th® Report to the British 
Association at Nottingham, in 1866, the conclusions were, 
“that the law of decrease pf temperature with increase of ele- 
vation was vaide throughout the day, and also in different 
seasons of the year; that at ‘about sunset the temperature was 
sensibly the same up to 2,000 feet; and that at night (conjec- 
tures from the results of the observations taken in thagonly two 
«ight ascents} the temperature of the air mecreased from the 
earth upwards.” It was therefore evident that a very large number 
of ascents would have to'be made to determine the real laws. 
Fortunately, in the second year of the balloon experiments, he 
placed a dry and wet bulb thermometer at the height of 22 feet 
above the ground, readings of which have been taken four 
imes daily, viz. at 9 P.M., noon, 3 A.M., and at 9 P.M. 
Although from these observations, and also from: those made at. 
Ethe different ascents, it was-known that sometimes readings at 
he higher point were above those at 4 feet from the ground, no 
yarticular attention was peid to the above ieadings until after 
he results of the observations made in M, Giffard’s Captive 
ralloon were known ; these, however, were of such importance, 
roving that ‘‘ the decrease of temperatme with increase of ele- 
vation had a diurnal range, and was different at different hours 
of the day, the change being greatest at mid-day, and least at o1 
about sunset (see Report tc the B. A. for 1869 at Exeter), and 
hat sensible changes ccured withgn 30 feet of @he earth,” that 
‘Mr Glajsher caused the observations taken at the height of -22 
eet to be reduced ; collecting the observations recorded during 
he period 1867-1870, the differences between fhe readings of the 
wo thermqmeters were taken, and affixing tlte sign Z/us (+) to 
he difference when the temperature at the &igher elevation ex- 
eded that at the lower, and the sign manus (—) when vice 
rer she . . 
On taking the monthly means of these differences, it was 
sroved that the mean temperature of the air at 22 ft. high differs 
rom that at 4 feet by :— 


° 9 AM. Noon. 3PM Q P.M 
deg deg deg. deg. 
In January < + 0'5 +02. +04.. +06 
„» February © +02 . oO “+ OTA, . OS 
»» Maich — 0'3 — O2 o0 . +04 
» April —0°6 — 05 +oz . +05 
» May ~ O O 04, . — og , +05 
s Sune — O 8 -—0'9 . —0o6 | +08 
ag Juy . —~ 08 — o8 . —o%8 + 07 
», August — I'O —O'5 . —O'l +09 @ 
», september ——- I'O —o6 . ` 00 . +07 
p October . °—2°2 7 —or. +06 + T0 
» November + 0'2 +Oor . +06 . +08 
3, December +05 + 0°3 +04. +04 e 


Therefore the monthly mean temperature of the air at 22 feet 
vas higher than at 4 feet, at-all hours of the day and night, in 
any, February, November, and December; in the after- 
100n and during the night hours in the months of March, 
Apni, August, September, and October; in the evening hours 
ml durin the night, m tke months’ of May, June, and July ; 
and that the results in one-year agreed very closely with those 
n the same months in other years. . j 
By selecting the largest number with a + sign, and the largest 
vith a —gsign ın each month, +t was found that in the winter months 
‘he temperature at 22 feet high ranged from 2° to”4° above, 
ind fiom 1° to 2° below that at 4 feet, and in the summer months 
rom 4° to 5° above and from 4° to 5° below that at 4 feet high. 
The ratio of — readings toe-+ was, in January and February 
ns I to 5 at all hour» In March, April, August, and September, , 
luring the day, one of equality. In May, Juneg@and July, as 3 
o 2 during the day hours. In October, as 1 to 4; ın November, 
(to 7; and in December, as 1 toro. At the hour of 9 P.M. 


hroughout the year, it was as It to 7. , e 
e t>% e 
è © * @- r 
© e e e 


" Thus the — sign prepondemtes, indicating” lower tenfpergture” o 


gabove, during the-day hours, in.the months of May, June, and 


July ; the two signs are about equal in number nt the months of 
March, April, August, and September, and the + sign jrgpon- 
derates, denoting higher tempergture during the day and neht, 


in January, February, October, Novemba, and December, and” 


during the mght throughout tke whole year. ; 

A second thermometer, carefully protecteg@ from radigtion, 
was placed in the middle of the year 1869 at the height of ṣo 
feet, and since then 1ts readings have been regularly taken. 


The mean monthly tentperature of the air at 50 feet high was » 


fourid to differ from that on the ground as follows = ` 


1869 gaAM. Noon 3 P.M 9PM: 
. . deg, deg deg deg, © 
In October + 0'2 —O5 . OZ. +I 
. e» November +06 - +05 . +08 . +14 
» December + 0'9 + 0°3 +o . +05 
- 1870 
5, January +I +03 ®© +07 . +09 
» February. +.0'r . --03 +O3 . +05 
», March — 0'3 . — 18 — o7 . +07 
„ April + 0'9 — 22 —1'7 + 1°4 
» May . 2 —~ 3°6 — 2'8 , +I 
a June — 2'4 — 3'8 .'—3r . +I 
* . Juy —18 —29 —28 , ri 
, p August o — 1'7 —- 2'7 — Z'O +17 


Thus we have the unexpected results that the sean monthly 
temperature of the air at 22 feet and at So feet high is higher 
during the evening and night hours throughout the year than at 
the height of 4 feet, and also higher night and day dumng the 
winter months. ; 

In conducting the above investigation, it was known.that the 
clouds had great influence on the temperature ;-Mr. Glaisher 
therefore selected those days with a sky covered with dense 
clouds, and it was found that there was on suth days no differ- 
ence between the temperature at the heights of 4, 22, and 50 feet. 
At the height of 50 feet, in the summer months, the temperature 
during the day was frequently 6° or 7° lower, and at night 5° or 
6° higher than at 4 feet. . œ 


SECTION B.—CHEMICAL SCIENCE 


Experiments on the Preservation of Building Stones.—Prof. 
A. H. Church, M.A. ee 

This paper gave a brief account of a process for preserving 
stone in which solution of monocalsic phosphate, barium hydrate, 
and dialysed silica are successively employed. Very numerous 
and extensive experiments have been made with this process upon 
public and private buildings. The New Midland Terminus, 
St. Pancras, has been treated with thes@ solutions, and’ so havé 
the Chapter House, Westminster, and portions of Canterbury 
Cathedral and the Houses of Parliament. ` The process is now 
the'property of the Patent Concrete Stone Company. 
Contributions to Mineralogical Chemistry.—By Prof. Church, 
M.A. a f 

The -author gives an account of his researches into the 
constitution of numerous mineral species. The paper gives 
a list of the nine species which he has discovered, including 
the rare cerium „phosphate from Cornwall. The paper also 
contains the chief results which its author has obtained in the` 
analyses performed by him during the last seven years with a 
view to the revision of thé formule of the mineral phosphates 
and arseniates. Reférerices to thé onginal memoirs are given, 


-uñder the description of each niineral. Prof. Church lays great 


stress, in the’prefatory remarks to his paper, on the importance of 
ascertaining the hygroscopic water of minerals, and of obtaining 
the samples for analysis in.a state of freedom from admuxture by, 
foreggn and intruding bodies’. © H e 

a ar - : - -« i p 


SECTION -D,;-~BI0LOGY 
= T Department of Zoology and Botany. 

Orof, Huxley, Presislent of the Association, read aper on 
the relations of Penicilliu®, Torula, and Bacterium, in which he 
showed, the extreme probability, if not amounting % absolute 
demonstration, perhaps going as far towgrds it as the extreme 


k 


di@iculty of the investfyation of the subject admitted, that thesee 


two latter f8rms were at stage§ of thefirst. Prof. Huxley gave 
an accotfnt of his experiments afi researches, which were carried 
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eon with extreme caze, and mentioned that he had become con- 
vinced that the movements of the minute germs so much alluded 
to by experimegteis was to be accounted for by the explanation 
that it was the well-known Brownian movement. The bearing 
of th important paper seemed to|be to account for the presence 
of B&cteria on more ordinary prisciples than those of spontaneous 
generation. bg 
Mr. A. W, Bennett read a paper on @Qhe Zheory of Natural 
Selection, looked atGrom a Mathematical Point of View.” 
Prof, Huxley paid a high compliment to the author of this 


epaper, which he said was the [fist that he could recollect 


having heud read at Section D, which, taking up the side agamst 
Mr. Darwim, still did so in a proper-and philosophic manner. 
He had often mentioned objections that had struck him to Mr. 
Darwin, who always, however, had ready a quiver full of facts 
which generally settled the question, and he thought it probable 
that when Mr. Darwin read Mr. Bennett’s paper, he would hawe 
a few facts ready which might alter his view of the case. 


Dr. Anton Dohrn reag a paper bn the Foundation of Zoological 
Stations. In this he insisted on the importance .of there being 
zoological stations throughout the| world, just as there flow were 
meteorological and astronomical stations. The author mentioned 
that he had commenced at his own cost the establishment of one 
such station at Naples. In it he would have Jarge and-small 
aquania, a constant flow of salt water, microscope rooms, and there 
would bea resident working zoologist, a library, and a seites of 
bed-rooms for foreign natmalısts, | At this station, not only would® 
collections of living marine animals be mad@ fo? purposes of 
study and for supplying the aquaria of Florence, Berlin and 
Vienna, but a collection in spirits would also be kept to supply 
working zoologists at a distance with the means of research. The 
President of the Section, Professors. Newton and E. Perceval 
Wright, spoke strongly in favour of the station to be established 
at Naples, and expressed the hope that perhaps at some future 
day others would be established jat such outposts as Dingle in 
Ireland, Aden in the Red Sea, &c. &c. 


Dr. J. Barker read a paper in which he described an interesting 
little Infusorium called Pleuronemp deliarium. 

Professor Dicksog read notes Ox the Embryo of the Date Pain. 
The author criticised the descriptions given m the books where 
the slit of the cotyledon is represented sometimes as a transverse 
fissure near the upper part of the! cotyledon (Schnizlein’s Icono- 
prapina), or as a vertical one near, the upper part (Le Madut and 
Decaisne). Dr. Dickson descibed the slit as a vertical one, 
situated near the base of the cotyledon, and called attention to 
the fact that there was here no fixed relation between the medial 
plane of the cotyledon and that of the seed, an exceptiqn to the 
general rule for monocotyledons, as laid down by Hofmeister, to 
the effect that in vertical seeds (erect or pendulous) the medial 
plane of the cotyledon qoincides with that of the seed, while in 
horizontal seeds the plane of the cotyledon is at right angles to it. 

Mı. Tyerman exhibited drawings of a young healthy plant of 
the double cocoa-nut (Ledorcea sechelarum), which he had suc- 
ceeded in growing at the Botanical Gardens, Liveipool. He 
mentioned that he had some difficulty in keeping the strangely 
elongated basal portion of the cotyledon from penetiating too 
deeply into the ground, but after|it had grown to a distance of 
some two feet, the germ developed a single sheathing leaf, and 
then shortly afterwards two of the ordinary characteristic leaves 
of the plant made their appearance. 

Profs. Balfour and Wright congratulated Liverpool on having 
such an interesting collection of [plants as that they had seen at 
their Botanical Gardens, and on having so able and intelligent a 
curator as Mr. Tyerman, and hoped that when next they visited 
Liverpool they would find at the gaidens a range of glass worthy 
of the gardens and of the most interesting collection of plants at 
present preserved in a few tumblé-down houses. 

On the Staperaytàr Whal of the Icelanders.—Mr. Bnd. e 


On the Mnie of the Sponges to the Corals,—Mr. W. S. 
Kent. E iri Aa het views of Haeckel. 

On the Effects of the Pollution of Rivers on the Supply of Fish.— 
Sir Jame Alexander. This paper gave rise to a lengthened dis- 
cussion. ° e e. 

Mr. Méore, director of the |Liveiþool Museum, exhibited 
some of Cnftain Mortimers Sea Aquaria, by means of which 
he had'been enabled tg transport from the tropics many ĉelicate 
@narine fishes, crustaces, and seajanemones, He also exhibited@a 


[ø 
* This paper will be {pund in full at p 30 @ = 
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young Lamatin and the jaw of a fish, the ramiet the mandible 
of which, instead of being united by a ligamentous wion and 
forming a bony symphysis, were most cofffpactly hinged together, 
admitting of a considerable amount of Jateral motion. Mr. 
Moore alsg eahibited a stuffed skin of that most wondesful 
shark from the Seychelles, called AAinodon typicus. ‘This was 
the only perfeet specime& k@own in any museum. This shark; 
ee grows to the length of 50 feet and upwards, was known 
o Mr. Swinburne Waid, late Civil Commissioner of the 
Seychelles, as common off those Islands. But it was not 
known to be described until identified by Prof. E. Perceval 
Wright as the X. zypicus of Smith. 
A Statement in Reply g two Objections of Prof. fluxley relative 

to certain Experiments.—D1. Bastian. 


Department of Anatomy and Physiofogy 


On Some of the more Important Facts of Succession in 
Relation to any Theory of Continuity, —Dr. Cobbold. This 
paper—wpich by permission had been transferred from the 
Department of Zoology and Botany—Dr. Cobbold stated, 
was generally of an elementayy character. He said that for 
several years past the Biological Section of the Association had 
Ly sa if it had not actually ,encouraged, the reading and 
discussion of papers having foi their object the popularising (cr 
it might be the unpopularising) of the theory of natural selection. 
To many besides himself the separate papers and remarks which 
followed were eminently unsatisfactory, perhaps arising not so 
much from any want of ability on the part of the authois as fiom» 
the unscientigc method adopted by them, The discussion which 
followed the reading of the Rev. F. O, Moniis’s paper at Norwich, 
“On the Difficulties of Darwinism,” was lamentable in the 
extreme ; for, so far as could be gathered, not one of those who 
sympathised with the reverend gentleman’s position had the 
courage to advance a single fact in favom of the view which his 
“difficulties” were intended to support. At Exeter Mr. Morris 
renewed his exposition, but a much more vigorous effort in the 
same direction was made by the Rev. A. Fuceman. ‘The severity 
of the criticism which followed these final literary efforts in aid 
of anti-evolutionism could only be understood by those who were 
present; but the general conclusion of scientific authorities was 
significantly scored in the statement made more than once to 
the effect that “‘ neither of the papers ought to have Deen read.” 
For his part, he thought the utmost freedom should be allowed 
to all desirous of opposing this or that theory ; yet it should be 
thoroughly well understood that the sectional committee depre- 
cated the employment of quotations from the Scriptures calcu- 
lated to excite religious prejudice, A purely scientific question 
could only be satisfactorily discussed on a scietftific Dasis—unless, 
indeed, it was insisted that theological speculations were inse- 
parable from the domain of science. He then went on to say 
that to the mass of so-called educated men the acceptance of the 
views set forth by Mr. Darwin in his work “On the Orig of 
Species” must naturally present a variety of difficulties, and it 
appeared to him (Dr, Cobbold) that the best and truest way of 
showing an intelligent sympathy with those who were so sitaated, 
was to select and present some natural group of observed facts 
¿n such a clear and, if possible, attractive light, that common 
sense alone might be tiusted to recognise the reasoflableness 
or otherwise of honestly asserted deductions. The facts he 
had selected for exposition were such as represented what 
qauight be termed the apparent chronology of the organic 
series, or, in other words, the asceitamed times of -the 
coming and flounshing of the larger animal groups. A tive 
conception of what was or ought to be understood 1 jmthe 
expression ‘‘equivalences botanical, zoological, or geological 
—lay at the very basis of a correct appreciation of the signifi- 
cance of the records of awimal, vegetable, or sedimegjary 1ock 
distribution throughoutall tame. Further, he ventured to asset 
that the grandeur of the formative scheme of nature, whether 
testifying to an evolutionary method of production or to a series 
of creative acts, few or many in number, could only be ade- 
quately realised by the naturalist whose powers of aflocatian 
and grouping enabled him to giasp thé magnitude and infinite 
import of those 1elations. Dr. Cobbold said he had insisted 
upon equivalency for years past. „He then pioceeded to deal 
with the facts of succession, and said the earliest organism as 
regaided time which geology had revealed was the fossil called 
Eozoon, which belonged to the lowermost division of the animal 
series Dr. Cobbold then described the succession of the various 
known groups, and, glancing at the times of origin and suc- 
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cession of the placental mammals, said the first thing that the 
record shggested was the rapidity with which the most divergent 
groups made their appearance. Of course, there was no real 
basis for an assumption of a coewal creation, so to speak. It 
might be fairly held, on zoological grounds, that vee ought not 
.fo separaje man and monkeys, but retain them as one of the 
twelve groups under the ordinary tit oforimates. He adopted the 
division of the placéntal into twelve groups, not fiom any rigid 
belief as to their separate equivalences, gout because they were 
not only sufficiently distinctive for all practical pyrposes, and 
also formed on the whole perhaps the finest expression of group- 
ing which science could at present afford. After dwelling at 
geat length upon the succession of thegarious groups, he stated 
that as regarded the highest of all, the placental series, he would 
only say that, as he understood the doctrine, the strictest de- 
mand of the dgyglopment theory did not require, as was too 
commonly supposed, a hneal descent as between bimana and 
quadrumana ; but ıt was certamly held that either of these 
gioups, aS we now knew them, might have been separately 
evolved from more generalised primatal types, the in®ermediary 
terms being possibly connected by a long antecedent and far 
more generalised common progénitor. In that connection the 
most advanced evolutionist must candidly own that the assumedly 
missing tertiary primatals conStituted a great and very natural Mur 
to the complete and popular acceptance of the theory of descent 
by natural selection. On the other hand, the scientific naturalist, 
whilst admitting these serious deficiencies, threw into the oppo- 
„Site scale a multitude of considerations, the collective value of 
which seemed to him to outweigh all the data thrown into the 
anti-continuity side of the balance. For himself, în conclusion, 
he said that his necessazily limited application of those data was 
amply sufficient to enforce upon him the provisional acceptance 
of any theory of continuity. To his mind, its clear application 
nresistibly implied that nature, to use an old phrase, was but a 
series of harmonies— wheel within wheel, there being probably 
but one wheel differing only fiom all the wheels of whose limits 
it was not possible for them to conceive. owever, in the 
contemplation of the phenomena ‘presented toghem within that 
wheel-or that realm of ‘oiderly mystery,” as the president 
had called 1t—there was ample room and verge for the display 
of the highest physiological attributes wife which man was 


endowed, è 


Depariment of Ethnology and Anthropology 


The report On the Heat Generated in the Blood 11 the Process of 
Artertalisation, by Dr. Arthur Gamgee, was taken as read. 


New Physiological Researches on the Effects of Carbonic Actd.— 
Dr. B. W. Richardson. The author explained that the obser- 
vations he had made were new in that they related to the direct 
action of carbonic acid on ammal and vegetable fluids, and they 
were interesting, equally to the zoologist and botanist as to the 
anatomist. The author first demonstrated the result of sub- 
jecting a vegetable alkaline infusion to the action of carbonic 
acid under pressure. The result was a thick fluid substance 
whick resembled the fluid which exudes as gums from some trees. 
When the fluid was gently dried it became a semi-solid sub- 
stance, which yielded elastic fibies, This observation had leg 
the author to study the effect of carbonic acid on albumen, 
serum ofgblood, blood itself, bronchial sectetion, and other or- 
ganic fluids. When the serum of blood was thus treated with 
caibonic acid under pressure and general warmth, 96° F., t 
collodial part was separated ; but when the blood, with the fibre 
removed from ıt, was treated, there was no direct separation, the 
ble@ corpuscles seeming for a time to engage the gas by conden- 
sation of it. But blood containing fibrine, and held fluid by 
tribasic phosphate of soda, was at once coagulated by the acid. 
ge brachial secretion 1s thicken®@d by carbonic acid, and a 
enacious fluid 1s obtamed, resembling the secretion which occurs 
in asthma and bronchitis, while secretions on serous surfaces 
are thickened and rendered adhesive. After details of many 
other facts, Dr. Richardson concluded by showing what bearing 
this subject had of a practical kind. In the first place, the 
research had relation to the question of elasticity of organic sub- 
stances; and, secondly, onthe direct action of carbonic acid in 
the production of yvegetablg juices, But the greatest interest 
concentrated on thg relation of the research to some of the “dis- 
eases of the animal body. -Thus in instances where the tempera- 
ture of the body 1s raised and the production of carbonic acid 1s 
excessive, the blood on the right side of the heart has its fibrine 
often precipitated, and in many other cases fibrinoys or albu- 
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*ported in a porcelain plate. 


game through a good bed of anımal cha,coal, that 1s, 


$ 
minous exuded fluids are solidified, as is, the cast m croup. e 


The author, in the course of his paper, explained ho® rapidly 


blood charged with carbonic acid absorbed oxygep when exposed 
to that gas, and he held that carbonic acid in the venous blood 





was as essential ta the process of respiration as W&s the 
oxygen in the pulmonary orgaes. eoo 
e 
e 
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Fournal of the Chemical Society, October, 1870.—The first 
paper in this number ıs by Dr. Divers, ‘‘On the Precipitation of* 
Solutions of Ammonium Carbonate, Sodium Carbonate, and 
Ammonium Carbamate by Calcium Chlonde.” These results 
obtained by Dr. Divers are the following :—Caleic carbamate 
is soluble, and the presence of ammonia retards its transforma- 
tien into carbonate. When carbonic anhydnde 1s passed into 
an ammuoniacal solution of calcic chloride, the carbamate 1s first 
formed, and ıs gradua.ly precipitated as carbamate. This paper 
1s followed by nearly two pages of Addenda et Corrigenda to 
theautha@’s previous memoir.—*'On the Manipulation of Gold 
and Silver Bulhon,” by Charles Tookey, Assay erm the Japanese 
Imperial Mint, formeily m the Royal Mint, Hong Kong. In 
this paper the author gives descriptions of two of the processes 
that he has adopted. Instead of boiling the cornets in separate 
partang flasks, he uses a series of periorated platinum tubes, sup- 
A number of coinets are, by this 
means, simuangously submitted to the action of the nitne acid. 
Secondly, in A to clean the buttons, they are placed with 
the lower side uppeimost on a platinum plate with depressed 
perforated cavities, which 1s plunged into hot dilute hydro- 
chlore acid, afterwards into hoz water acidulated with hydro- 
chloric acid, and lastly into pmewate:. The plateis then drained 
by placing it on porous paper and diied over a gus flame —— On 
some new Biomine Derivatives cf Coumarin,” by W. H. Perkin, 
E.R.S. On adding couman to bromine in the presence of car- 
bonic disulphide, allowing the solution to evaporate, and crystal- 
lising the residue fiom alcohol, drbiomide of coumarin CHO, Br, 
is obtained. When coumarm and bromine in carbonic disul- 
phide are digested at 140°, biom@cowmarine C,H,BrO, 
and dibiomo-coumarin C,H B10, aie produced, and are sepa- 
rated by crystallisauiwn trom alcohol, in which the latter 15 
the less soluble, Dib:omo-coumaiin fuses at 174°, and distils 
nearly unehanged. It crystallises from alcohol in small needles, 
Bromo-coumarin fuses at 110°, and crystallises from alcohol in 
transparent prisms, often beautifully curved. When heated with 
solution of potassic hydrate both the bromo-compounds dissolve, 
produceng crystalline salts, probably contaimng the bromo-cou- 
maric acids, —‘‘On O1ganic Mater in Water,” by Mr. C, Hetsch. 
The author has observed that certain waters which are known to 
be contaminated with sewage matters, give rise to the formation of 
a microscopical fungus when a small quantity of sugar has been 
added, and the mixture exposed to ght for a few day» at the tem- 
perature of 60°-70° F. Six diops of sewage from which the solid 
matter had settled, were mixed with 10,000 grains of 
West Middlesex and New River water; to 60z. of the 
mixture r0 grains of pure sugar were added, and Io grains 
were also added to 60z of the water without sewage ; 
these solutions, and some of the mixtweof water and sewage, 
were placed at a window. The wate: containing the sewage and 
sugar became turbid in 24 hours, the other liquids remaining clear, 
On exammuing the turbid water with an $ inch object glass, it 
was found to be filled with small spherical cells, with, in most 
cases, a very bright nucleus, which group themselves in bunches 
like grapes ; they then spread into strings, with walls sunoundmg 
and connecting the cells ; the original cell walls afterwards break, 
leaving tubular threads branched together. After several days, 
an odour of bugyric acid 1s perceived. One diop of fresh urme in 
1@000 grains of water producec sfinilar effectsg though without 
the addition of the sugar, the water*might be pept for weeks 
without becoming turbid. Filtration througl? Swedish paper, or 
boiling for half an hour, does not Drevent the growth of the fungus. 
The water no longer exhibits ths property, however, after pas- 
the char- 
coal is frequently e®poged to tke an. | If the filtrajion 1s con- 
tinuous, the filtrate soon becomes as D&d as the etiginal water. 
—‘ Qnthe Methods for the Determmation of Carbon In dteel,” by 

r. W. D. Herman., The author has obiained very conco:dantre- 
sults by bwrning the isgn or steglin a ogent of oxygen, the iron & 
converted inip ferric oxide and the carbonic anhydride collected in 
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, potash bulbs and weighed. Some results obtained by four different | spiinging from the N.; the W, portion of thé umbrg being 
Pe methots of estimating-the carbon in iron and steel are given atthe | again subdivided by aSimilar arm on the side. This last was 
e conclusion of theepaper.—~‘ On the Determination of Phosphoric on one side broken up very pecularly, so’¢hat i@ presented the 
Acid,” by Mr. W. C. Wiliams. The author suggests a modifica- | appearance as if a handful of bright straw had been thrown 
_ e., fon gi the process for separating phospltoic acid from the | carelessly ufon it. ‘fhe eastern portion of the umbra was 
. ee abkaline earths originally proposed by Rerysig. crossed by a very bright cupyedstreak, which was so bright and soe 
= oe =. & . ; clearly distinct ight up to its edges as to appear more like a 
À Arved piece of silver. On the 24th, at 8 a.M., the broken mass 
z 2 ‘| before referred to as f@llowing the chief spat had almost dis- 
‘ - . SOCIETIES AND ACADEMIES appeared, with the exception of one small spot and a small 
ee ree a E : A amount-of penumbra. The great spot was also a little smaller 
i i ; and quite divided by the broad arm. ‘A. large creck appeared in 
Observing Astronomical Society.—Réport of observations | this latter. Each of the @vo portions of the original spot were 
mage during the period from Aug. 7 to Oct. 6; 1870, inclusive. | also divided by Iuminous biidges across them. On the 28th the 
` Solar Phenomena.—Mr. Thomas G. E. Elger writes :-The | appearance of the umbra was much the same, although the- 
magnificent, display of sclar spots observed-in August was re- | Penumbra was entirely changed and a great naw@y branch had, 
peated, though in 2 rathe- less striking manner, during Septem- | projected S. to an immensedistance. This great aim was dotted 
ber.” “Between the“7th and 12th the spots were small, few in | here and there with a few patches of umbra. The broken mass 
number, and mainly confined to the S. hemisphere ; on the rrth | Which had, followed the great spot at its first appearance was 
only three moderately-sized groups were visible. The jmmense | ROW entirely dissipated. On the 29th the two portions..of the 
_ group observed Jast monta, and which was near the centre of the |.Original spot were widely separated and much contracted, and 
disc on August 30, was due at the E. limb about the 17th, but | two spots to the S. which had hitherto been of very small size 
owing to unfavourable weather and absence from home, I did not ro increased in dimensions. The rotation of the solar orb 
notice ıt till the 24th, when it measured 2’ 48” x 1’ 50” without [heh carried she spot out of sight. The principal fact impressed 
including the outlying penumbra which followed it ; itẹ lengt® | "po! the mind by these observations is that a spot becomes. dis- 
On the 25th was 3 o. The penumbra of this’ group preseifted - sipated: in consequence of its continual division and subdivision 
some remarkable features It contained four large nmbre and 7 by the projection of luminous bridges across its various portions. 
many smaller ones ; on tke preceding side it wastehi€kly studded | == —— 
with’ minute dots of every shade from black to light brown. | .° 7 2 . e. DIARY 
When examined bles > seal of 180 at 35 p the 25th, the | . -. oS THURSDAY. NOVEMBER 10 
entire group was evidently undergoing rapid and violent changes i > 
the SAGOR of the enaar ai the dark “spurs” and ea ard ima a a sanon ae ‘ = 
edges of the umbra clearly indicating the cyclonic nature of the | Lorypon MATHEMATICAL SOCIETY, at 8 —Annual General Meeting Re- 
forces involved. The above group was preceded bya very long and | . al EEE on Quartic and Quintic Surfaces : By Prof Cayley. — the 
narrow V-shaped spot, which occupied nearly the same position |." ® EA 
_ asa large spot observed .n August. Several other groups were | . . PETOLI y OVENNER AS: 
ə observed during the month, which presented mteresting details, PET AOHOM ICAU RO RNS AEA . : 
f but they were generally smaller than the August groups, The | ~ “+” _% MONDAY, NOVEMBER 14. 3 
appearances exhibited by the large’ group described above, and | LONDON INSTITUTION, at 4 —Chemical Action, Prof. Odling 
indeed by most spotf of% similar class observed this year, seem , TUESDAY, NOVEMBER 15 ` - 
ž altogether opposed to the ‘deep excavation” theory of sun spots. ANTHROPOLOGICAL SOMETY, at 8 —Ubservations on the Condition of the 
—Mr. T. W. Backhouse, of Sunderland, reports ‘ta very fine Paou Corpisaet in Cgrtain Races. Dr R. H Bakewell S bal Affini- 
; i les among the Aborigines of Australia : Mr. C Stamlann Wake —Descrip- 
group of spots passed the sun’s centre m the northern zone on} tion of Australan Aborigines and Half Castes, with Exhibition of Skulls: 
September 21; on Sept. 23, at 21" 18, it contained fwo very Dr. Robeit Peel, bs id i š 
long penumbra, which were not widely separated ; the 7 one | Zotusicat Şocmy, a 9770n the Formi and Structure, of the Manate 
ea 74,000 miles long, ard the p one 92,000! On the 25th, at in‘lasmama;: Mr, Mortoa Allport —On the Anatomy of Arlurus fulgens ; 
19° -45™;- it was only 66,000 miles long, and the f penumbra | ” Prof. Flower. ; ‘ aes 
was divided into two. Amother very fine group, also in the N, STATISTICAL SOCIETY, at 7 45.—On the Claims of Science to@Public Recog- 
zone, passed the sun’s centre on the 24th. The ‘dimensions. in aon a Tupp, with Special Reference to the so-called ‘‘ Social 
miles of 1ts chief spot were as follows Maad , Roya, GOGRAPHICAL SOCIETY, at 8.30. . 
Penumbra. . Umbra, ` M ; 
oe ‘ Date. ~ Time, Length Width. - Length Width. ~ Linnean Soctery” ae whey aa M. T. Masters —On 
ept. 21 Sh 15, Pre 47,000 26,000 11,000 the, White-beaked -Bottle-nose :-Dr. James Mune. = s 
ʻ Sia A at aom Aap 50,000 , Pola aaeeea a hepa ee ba ie reer ae Notices: Prof- N . Story Maske- 
ap ° te 25m abt sie cies, oA jaa ems LONDON oon nee at 8 30,—Acoustics of the Orchestra, Wind Instru- 
J i ' ments; Ur, . Stone, 
On the 23rd, at 4} 4o™, I found it was divided into four, | =iiee——eeee eg 
apparently by a violent current in the middle’ from ø to /",— i f CONTENTS PaGe 
Mr. Wilham T. Dunning, of Bristol, observed the large spot | Scrence Anp THE WORKING CLASSES . ®.. 2r 
visible on September 21 ; with his 4-inch metallic reflector he | Huxvey’s Lay SERMONS, . . se roe pt et eee R 
could very distinctly see a black nucleus in the S part of theum- | F@RN#t's kKiemEntary Pavsics By Prof W. Jack ~. . «7+ + 23 
bra. It did not appear tc be actually enclosed within the umbra, PER ROOTH a ee a ne Se T 
but was situated on the margin of the penumbra. Mr, E. B. Kno- Hypothesis regarding the Corona —J. A. C OUDEMANS . . + a 25 
bel, of Burton-on-Trent, says that on Sept. 25 the large group near | © Zhe Fuel óf the Sun—W. Marrey Wittiams, F C.S. ... 7 26 
, the centre of the disc measured 2' 54" by 1 44" ; onthe 26th | ` ane af e Hon E ea Hoa bia pee a 
the two largest gioups were equal in length to 2’ 44" and 2’ Rev W. HOUGHTON ae an i a j ; tote 27 
36" respectively, They were distinctly visible to the naked eye. The Aurora Borealis —W. R Grove, FER S., J.R Capron @. 279 
—The Rev. S.J. Johnsor, of Ẹrediton, writes thaton September Clouds —J. J Murray, F.G S. 2. 6 2 6 6 2 2 ee 2 
21, at 4? 30", a Power o: go on a 2}-inch O.G. showed penufi- Cae ey MM “ed ae pete ee Ge ee Me nn ee one 3 
brze on, at lags’, 26 spots visible on the sun. “On September 20 Singing of Swansi--J A. H JALTALIN. . . Dig BR e G 
6 seven spots were very lerge indeed, and arranged m five groups, State Aid to Science.—Prof BALFOuR’STEWART, E.R.S.: . é 2 29 
e- each scattered over a large surface.”—Mr. Albert P. Holden, of | THEORY OF Baw ee eer a a enor as 
e London, genns to the large spot, says that on September 20, | Tug Proressorsute or NaTuRAL History, Queen's CorLece, BEL- 
_ “when enering on the scéar disc it appearedgas an elongated spOw| FAST. s a a a e ew ete ee he ew el B 
e witha-brigM arm stretching over half the umbra till -it joined a ee S By. B Buckron gsr SL pee ER ge 
e projection oa fhe N. side. It was followed by a large broken eR Ss, isi aL foe see By J oh eae PA E EN 
e © group of broken masses of various dimensions. On the ®3rd, | Nores `. en 3 @ 200. eet et te ee 
8 A.M., the chief spfhad enlaiged considerably, while the Se ec en ree aa ee 
© spot was very naaal divided ins two by © vaP proa amn | Beare eee ES LIITA 
y a verf broad arm | Diary . S. aoao tw ee ee FO 
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THE PRESENT EPIPEMIC OF SCARLEÇ 
FEVER * . i 


Ld 

ks prevalence of scarlet fever at this time throughout 

_Englared and Wales is a question that not only affects 
medical men, but is one that demands the attention of the 
people of England, They ought to ask themselves the 
question as®e how it is that a malady which is placed by 
medical writers under the class of “ preventible” diseases 
is allowed to prevail to the extent of destroying several 
hundreds of persons weekly. Scarlet fever seems to 
enjoy that immunity which is accorded to what are called 
“necessary evils ;” but when we come to inquire what 
right this disease has td carry off ten or twelve thoufang 
persons annually, we find that it ought no more to exist 
amongst us than small-pox or cholera. e 

Scarlet fever is essentially a contagious disease, and ex- 
hibits all the phenomena of a malady whigh, being com- 
municated from one individual to another, is more or less 
under the control of human action. Under these circum- 
stances, it is impossible for the Government to stop such 
a disease by mere Acts of Parliament, or for medical men 
to superintend efficiently arrangements for the prevention 
of its spread. Ij is only by the intelligent apprehension 
on the part of the public whd are infected, that any hope 
of the arrest of the disease can be expected. We there- 
fore take this opportunity of addressing the public on the 
subject.® Unless heads of families apd the public gene- 
rally are acquainted with the real nature of this disease, 
no external organisation of any kind is sufficient for its 

We need not refer here specifically to the returns of 
the Registrar-General, to show how fearfully prevalent 
scarlet fever has been. In London the weekly mortality has 
been as high as one hundred and ninety in a week, giving 
a mortality for London alone of nearly ten thousand a 
year. Professor Huxley, in his late address at Liverpool 
as President of the British Association, says that in the 

* ` * 
years 1863, 1864, and 1869, 90,000 peisons were Killed in 
England and Wales by scarlet fever, These figures poist 
to a much higher mortality for scarlet fever than we have 
ever haf to record for cholera. The point most remark- 
able about this mortality is, that whilst death from cholega 
has agitated every British community, no public anxiety 
has been manifested about scarlet fever, Every one has. 
submitted to it as a necessary evil, and no one has made 
any efforts to diminish its prevalence. , 

Yet, when we come to inquire Qnto the nature of scarlet 
fever, and the laws of its distribution, there seems to be 
no more reason why it should prevail amongst us than 
plague, small-pox, or ‘cholera, whose laws of. distribution 
we now know, and on which we can exert the most ob- 
vious control, Scarlet fever is a contagious disease, and 
it is not too much to sgy that we haye ak contagious 
diseases under ogr positive control. Their nature, and 
the laws of their distribution, are so well known, that 
it is possible to~teach the humblest individual in- 


terested -in their destruction-the means by which it may - 


be effected, ee . E 
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We need not here enter into the discussion of the nature 
of. “poison germs,” of “ microzymes,? or otheš gitimate 


forms which tlfe poisons. of contagious: diseases maye 
. s 


assume, but we may affirm thatein every body affected 
with scarlet fevæ there is produced poisonous matter, 
which, passing from the diseased body, is capabldof gene- 
rating anew the same disease -as that which affects the 
body from which it is derived. . The proofs of this are ‘so 
abundant that we cannot for a moment admit that the 
question is open to discussion.. The point. of most, im- 
portance here is to know how long the “ poison germs” of 
escarlet fever retain their vitality—the terrible power of 
starting anew the changes of which they are the offspring. 
With regard to scarlet fever, we hawe more evidence of these 
“poison germs” retaining their vitality than with many 
other contagious diseases. Sir Thomas Watson, in his 
classical lectures on the “ Practice of Physic,” mentions a 
case in which a piece of flannel worn round the neck of 
°a scaulet fever patient, being accidentally discovered two 
years after, and applied to the person of -a servant in the 
family, prodgiced an attack of scarlet fever. Were it 
necessary, I could mention several instances coming 
within my knowledge and reading, of the scarlet: fever 
poison lying dormant in woollen clothes for years, and 
not having lost its vitality, or power of communicating 
the disease. 
Another point of importance with regard to the scarlet 


fever “ poison germs,” is the length-of time which a persone 


once affected with scarlet fever is capable of communica- 
ting the disease te others. When a,pesson has got well of 
scarlet fever as far as general health goes, it is by no 
means the case that he is no longer capable of communi- 
cating the disease, but many days after he is strong 
and apparently healthy, he is capable of disseminating 
“poison germs” from his body. A recent instance has 
been recorded in one of our medical journals, of the 
prevalence of scarlet fever in families supplied from the 
milk of a particular dairy, On searching inquiries being 
made, it was found that the persons connected with the 
farm from which the milk was supplied, had been affected 
with scarlet fever. Although they had not been allowed 
to milk the cows till they had recovered from the 
scarlet fever, it was, nevertheless, found that they 
had been engaged in this occupation whilst the effects 
of scarlet fever in the desquamation of the cuticle of the 
skin was still going on. There are abundant other 
examples on record to show that until the desquamation 
of the cuticle which. always follows scarlet fever is com- 
plete, no person who has had scarlet fever is safe from 
giving it to others, ’ 

Such then being the nature of the poison of this disease, 
what ought to be known in families where it breaks out, 
and what to be done as the r€sult of this knowledge to 
prevent its spread? lt is no use saying that tlfegloctors will 
give all necessary directions. .In the first place, t may 
be said that the doctor in nine cases out of ten will not 
give any directions at all. It is got his inter&st to do 
So ; and if it were, he gets no information in hi€ books or 
lectures on the subject at all. The medical ‘profession 
is nof required by, its governing oreexamining bodies to 
-Know anting abẹut public health or preventive medi- 
cine. e In fhe next place,e Lowever admirable may be 


the dtrections of medical men, persons utterly ignorant 
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ai the:nature of disease will fail to carry out the _simples 
- ,durectigns given-to them. Nothing can be a substitute 


A efor acknowledge of the. first principles® involved in the 


‘destruction of-“: PONGEN "ina P attacked with 
, contagious disease). : 


Whaf, then, ought to be done ina family when scarlet 


r fever, or any other contagious disease, has broken out? 
: Ih the first place, the entire ‘isolation of the persons attacked 
‘should be secured. They should either be removed tu a 
room in the house to which.none but the nurse and 
„doctor have access, or the family should be removed to 


some house of refuge or place where the disease does nop 
exist. It may be urged that this cannot be done; but if 


-it be a mere question of expense, it should be con- 
sidered whether the cost of the deaths, the fynerals, 
and tue doctors bills of a family of “several children, 
and perhaps the father or mother, may. not -really, in 


a money point of view, be greater than any -cost of 


- isolàtion. a 
But whether isolation is attempted. or not, there is 
-ano.her set-of facts which must be borne im mad. _ The 
“ poison germə” of which we have spoken can really be 
- destroyed. 
‘activity. We have the incaus of killing them---poisoning 
them in their birth, as it were—by certain substances 
‘whose properties we wzll know. We cannot here write a 
-history of disinfectants, but they are well known, and the 
e.advertising sheets of Evety newspaper will afford informa- 
ion with respect to them. The most common and avail- 
able are carbolic agid, permanganates of soda and putash 
(Condy’s Fluid), chiozmated Ime or soda, chloride of 
inc (Burnett’s Fluid), chloride of aluminium (chloralum), 
„sulphate, of iron, andothers. These agents have the power 


‘of destroying the puiscnous activity of scarlet fever germs. | 


‘In the sich-roonr and around the patient they should be 
constantly employed, All the secretions of the person 
affected, whether they come from the nose, the mofth, or 
-other excretory organs, should be immediately brought in 
contact with one of these agents. All linen and clothes 
worn by ‘the patents shouid be placed in a solution of 
“one of them. Nurses attending on the sick, and medical 
men touch.ng them i in any way, should not leave the room 
without washing ther hancs in one of these disinfecting 
“fluids. : l 
Woollen clothing that cannot well be wáshed should, by 
_ some agency or anozher, be exposed to heat. It is well 
known that a temperature of 212° F,, the temperature 
‘of boiling walter, wil des.roy poison germs, Woollen 
clothing of all kinds, such as shawls and mantles, men’s 
‘clothes, as also curtains, Let-palls, carpets, rugs, and beds, 
should be placed in ovens, or by some contrivance or 
another exposed to a heat above 212°, In St. James's, 
'Westmnster, a disinfecting appara'us has Been erected in 
‘the Workgouse-yard, there the various artigles mentioned 
can be disinfected. 

Having thus indicated general principles, I must leave 
details. 1 am convinced that the holocaust of victjms 
-that weeannually oferta this Moldth of scarlet fevér 
arises from*ignorance, and that a general knowledge alone 
‘of the facts above stated can suffice to drive from fis this 


*plazue, So "disgraceful, alike fo our aera and dtr 


humanity, . A 
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If left alone they can Jead a life of poisonous: 
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SCHIMPER’ S VEGETABLE PALE ONT OLOG Y 


Traité de Fglzontoiog ie Végétale: Par W. Ph. Schimpeg, 
Töřie ii. première Partię, pp. 522. (Paris, 1870.) | . 
Te first part of the Second volume of this very 
important work, (the first voluine of which was re- 
viewed in the first number of NATURE) has just appeared, 
with a quarto atlas of twenty-five plates ; and it maintains 
the high character with which it commeneed. In this 
part the systematic deScription of the families, genera, 
and species, 1s carried down from Lycopodiacca to the 
end of Monocotyledons ; and the same excellent plan is 
carried out, of giving under each principal group its most 
important botanical characters and geographical distribu- 
tion, drawh from living types; thus supplémenting the 
excessively meagre descriptigns that the fossils afford, 





-enabling the reader rightly to appreciate the: strength or 


welkness of the evidence on Which the alliances of the 
fossils are foundcd, and indicating the organs or struc- 
tural points most desiderated, and to obtain which collectors” 
should search for sllustrative specimens. 2 

The following extracts and remarks will give some * 
insight into the | general nature of this volime, and illus- 


taie the authors views as to the relations between many | 
of the most important existing types of vegetation | and 


their fossil representatives or allies. 

Dr. Schimper ranks the great recent group of club- 
mosses and their allies, Lycopodined, as a class, with four 
subordinate fafpilies; of which two,’ Lycopudiee and 
Tsoetee, are abundant at the present time ; the othar two, 
Lepidodendrea and Sigillariea, disappeared before the 
Tertiary epoch. e 

Under the order *Zycopodiacee he includes iwo families : 
of these (1), Lycopodiee, which abounds at the present 
day, and inhabits all latitudes from the equator to the 


- Arctic regions, Dr. Schimper recognises only seven fossil 


species, all congeneric with Lycopodium itach, and, strange 
to say, confined (with the exception of one doubtiul species) 
to the coal measures—a most remarkable fact, if capable of 
confirmation ; but, after making every allowance for the 
imperfe ection of the geological record, it appears im possible 
to admit that a group so well represented now-a-days 
should be absent from _all intervening beds, including the 
most modern tertiarics ; and itis a starthng proof either 
of the vagueness of the characters by which we “ally our 
fossils to existing types, or of the imperfection ag tlie said 
record. Upon the whole, and under such suspicious cir- 
fumstances, we should be rather disposed to doubt the 
fossils being Lycopodiums at all. 

Dr. Dawson’s four species of this order, from thtDe. 
vonian of North America, Dr. Schimper considers not to 
be recognisable as suchg so that, little as his own data can 
tell us of the fossil Lycopadinea, there is a lower depth 
of obscurity still. 

Of the second family, i piteduiten: consisting mainly 
of arborescent plants, all are extinct: it inclu@es the 
principal genus Lepidodendron,,. with fifty-six species, ali 
carboniferous, arid with a host of. synonyms, generic andl 
sptcific:—Haloda, Lepidoploi&, K. nor riaand Ulodendron, 
all well knowg to English pakeontologists. Lepzdoph tylla 


and Lepidostrobi he régards as respectively leaves anc 


fruits of some one or other of the above. E 
To the third familys Jsoeleæ, which ujcjudes some fifty: a 
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e SODY quill- worts and pill-worts of the temperate regions of 
the globe he aftributes three fossil genera’; Jsvetes if elf 
„ (tertiary), and the remarkable Ps:/ophyton of Dr. Dawson, 
® which he regards as allied to Pilularia and Sot to Psilotum. 
Buf here. again -we are corffronted by tke suspicious fact, 
that nothingresembling Pszlophyton has hitherto ocomrred 
between the Devonian and the present epoch ! ! 

The fourth family, Sigillarizæ,ıs only kħown in a fossil 
state. Sigillaria is the principal genus, with eighty-three 
species. Stigmuiaria Schimpesregards as roois, but not of 
Sigitlaria only, for in a supplementary note to this genus he 
announceg the discovery ofa specimen of Anorrialongtfolza 
(one of the “Lepidodendree), the roots of which are a Stig# 
wiaria,.the base of the stem is his own genus Auct o- 
phylum, and the upper part is Didymophy@um Schottini 
of Goppert; thus knocking four genera into one at a 
blow. Add to this the fact.that the leaves and organs of 
fructification, now unknown or unrecognised, may grepre- 
sent two more genera, and' that there is a sufSpicious look of 
Clodendron in one point of the structure, and we have as 
instructive an example of the condition of our knowledge 
of the carboniferous flora as can be desired, 

Passing from Acotyledones to Cotyled@nes, or flowering 
plants, Dr. Schimper’s first class is of Cycadee, They date 
doubtfully from the -middle of the carboniferous, allowing 
Noeggérathia, &c. to belong to this alliance ; inthe Permian — 
they are pretty certainly present, and they abound in the 
Trias and Jura formations. Of the two tribes composing 

-this group, theeZemzee, whjch now extend fiom the Old to 
the New World, seem to have appear€d first ; both these 
and the Cycadeé proper (which are now confined to the 

` Old World) are found in greatest abustdance in the Jurassic 
age, whence they decline and disappear in the cretaceous, 
except Zama, of which one species persists to the middle 
of the Tertiary epoch. 

Here again, 1f we hold that the esses record tells 
a fragment of truth, we must believe that the Cycads and , 
Zamias,°which occupy so very wide an area of the globe in 
the present day, and whose organs and tissues are so well : 
suited for petrifaction, had all-but disappeared from the 
globe during the lapse of countless ages, to reappear in 
numbers, and that over a most extensive area. 

«No fewer than thirteen genera of fossil Zasuzee are de- 
scribed, and about twenty of Cycadee, including a multi- 
tuda of species ; both genera and species are howeverWery ; 
saa if at all, defined, being most fragmentary ; and 
o Schinines was of course ignorant of Mr. Carruthers’ 
ve on the Fossil Cycadee of the secondary rocks of 
Great Britain, ın the twenty-sixth volume of the Linnean 
ransactions, which throws great hght on the subject., 
The genus 7rigoxocarpus Dr. Schimper doubtfully regards 
as consisting of fruits of Cycadeg (describing fifteen species), 
o together with Rhabdocarpus *twenty- four species), Car- 
‘diocarfus (twenty-one), and Carpolithes (nine) 
_ Ascending in the scale of vegetable?life, we come to the 
gregt group of Conifers, which seem to have presented 
such remarkable facilities for petrifaction in all ages from 
the carboniferous onwards, and which 1s divided into foun 
greats sections. . 1. Abigéacee, with fournfamilies , W@ichiee: 
and Voltzvete, eof very doubtful affinity, if Conifers at all,| >| 
“and of which the one is usually placed ın Lycopodiaceae 
and the other in Cupressinee—neither have any recent! 
‘representative ; i Araucariz, comprising four a genera, 
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. supposed specific characters are worthless, 
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together with Araucaria itself; and Abietieg proper, M- 


cluding Pinus with icr species. AM appear tertiary ; 
many are miocene, exzending from ~“Spitzbetgen south- 


wards ; and, jadging fom the number found “in sing e e 


localities, as at Armissan, it would appear that either the , 
‘ pine-forests of fhose days were, unlike the presgnt, formed 


of numerous spécies, òr, what is more probable, that the 
Of Igrch? - 
four miocene species are enumerated ; of cedars, three cre- 
taceous ; of Abies, twenty-two species, all tertiary. 

2. T. ae form Dr. Schimper’s second order of Coni- 
fers ; it includes Seguoia with twelve species, one of which, 
the well-known miocene S, Langsdorffiz, he regards, with 
Heer, as “almost identucal with the Californian Taro- 
dium sempervirens, now confned to Mexico.” In its 
fossil state it extends from Arctic East and West America 
and Greenland ‘to Bonn, Italy, and Greece. Another 
existing Taxodium, agdin, contains a miocene species, 
absolutely identical with the living T. distichum of the 


Sothern States of North America, where it forms a large 


proportion of the arborecus vegetation of the Great Dismal 
Swamp. @n a fossil state this also extends from Green- 
land and Spitzbergen to North Italy. Two other existing 
genera of this group, the North Chinese G/yDfostroéus, and 
the South African Widdringtonia, are both supposed to be 
found in the European miocene formations. 

3. Of Cupressinea, to which the modern cypress, arbor- 
vitæ, juniper, and the extensive genus Callitris of Aus- 
tralia belong, there are fossil types supposed to belong%o 


| recent genera ; viz. of Livocedrus, now confined to New 


Zealand and South Chili, there ere*two Spitzbergen and 
a European species, all miocene; of 7/za, five, all found 
in amber beds. To the American and Japanese White 
Cedars (Chamecyparis) two European fossils are referred. 


| The four junipers are a very doubtful lot. 


Taxace@, represented throughout the northern hemi- 
sphere by one living yew, in Japan by the Maiden-hair 
tree (Salzsburia), and in the tropics and south temperate 
regions of both the old and new worlds by various species 
of Podocarpus, have been supposed to be discovered in 
small numbers ın a fossil state. Thus, of Sadésburza, the 


1 existing Japanese species is believed to be found in the 


miocene of Greenland and near Verona, and two other 
American species are described—all miocene. The fossil 
yews are all doubtful, and the Podocar p:——eight in all— 
are probably equally so. 

Guelace@-to which the curious existing genus Gretu 
(tropical), Ephedra (temperate), and Welwitschza (tropi- 
cal) belong , are represented by two modern species of 
Ephedra. 

The volume closes with 130 pages of Monocotyledonous 
fossils—a very miscellaneous and for the most part ex- 
ceedingly gbscure assembiage. The existence of this class 
in thé carboniferous epoch îs gegarde® by Dr. Schimper 
as not proven, and more than doubtsul. J the Trias it 


-is pretty well established by Vuccztes and Athdphyllity 


but there is a hiatus between that age and the Jurassicg - 
when an obscyye set of water-plants and echaps Pan- 
danus occur, to bè followed byeanother , hiatus till the 
‘crgtaceous epoch, when Gramznce, Cyper ace, and several ¢ 
of the principal orders of monoco®yledons appear in sgme 
force. ® Whethet® however, we scend or descend in the 
ss of fegetable ue a? represented by peel uate 


e 


® 


e s 
guesses. 


ledons, we feel the generic and even the ordinal deter- 
minations qf the fossils to be throughout very doubtful, 
apd to bafeducible in mosz cases to the category of bold 
To refer the majority “of living and growing 
moxocotyledons, and especially of such ogders as Grami- 
nee, CypePacee, Naifdea, Palma, and Liliacee, to their 
egenera from their leaves alone, is impossible ; much more 
ther? from the fragmentary fossil remains of these organs. 
Such genera and species, hcwever, have been made, and Dr. 
Schimper must sweep them into his net; and the more 
ungrateful the task, the more obliged we should be to him 
or performing it so well ard so fully. 

We shall look for the Dicotyledonous volume ot this 
great and most useful wagk with much interest, and lay 
an account of it before our readers as soon as it appears 

J. D. HOOKER 





THE YOSEMITE VALLEY AND THE SIERRA 
NEVADA OF CALIFORNIA 
The Yosemite Guide-book. By J. D. Whitney. Puplished 

by authority of the Leg.slature of California’ 1869. 

N R. J. D. WHITNEY, State Geologist of California, 

has prepared a guite-book to the Yosemite Valley 
and the-adjacent country, which isa model of its kind. It 1s 
well written, and is eminenczly lucid in its descriptions ; it is 
amply illustrated, and has two clear maps on a large scale 
half a mile and two miles to the inch) ; and it is admirably 
printed (at the University Press; Cambridge, U.S.), The 
unpretending title of phe work gives but a poor idea of its 
contents ; -botanists, geologists, and geographers will find 
pleasure in reading it, although it is ostensibly put forth 
or the sake of the ordinary tourist. It is a valuable con- 
tribution to our knowledge of the Pacific coasts of Amfrica, 
and throws light upon a large district which-remains very 
imperfectly known, 

The British public has heen already tolerably familtar- 
ised with the most striking characteristics of the Yosemite* 
Valley, Mariposa County, California, by the fine picture of 
Mr. Bierstadt ; and some excellent photographs (by Wat- 
kins, of San Francisco), which are now lying before us, 
show that that artist has not drawn upon his imagination. 
Some of our readers, however, may perhaps need to be 
told that it is not only a very remarkable valley, but boasts 
the possession of the highest waterfalls (with an equal 
volume of water) in the world. It is trough-shaped; a 
cross section of it is like the letter U, and in this respect, 
as well as in its length, breadth, and the steepness of its 
cliffs, it is comparable to the Valley of Lauterbrunnen in 
Switzerland, but the dimensions of its cliffs exceed those 
of that valley, as much as its chief waterfall (the great 
Yosemite Fall) surpasses the Staubbach. This magnifi- 
cent cascade makes a descent of more than falf a mile, 
in sheer height, apd 508,000 cubic feet of water pass” 
over it per hour dunng the month of June. Tt is made 
‘up of two falls—an upper one, which has a vertical de- 
scent of 1,0 feet, andz lower one of 400 feet. 
mainder of he total hgight is consume@ by.a series of 


e cascades between the two; but seen from the opposite 


side of the valley, thg effect is increased rather tfan 
diminished by the subdivision, apd it wgl] deserveg all the 


« Praise which has been lev ished gipon it, e 5 
* The word Yosemite means a full%rown grisly bear we 
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Mr. Whitney does not believe that the,peculiar trough 
form of the valley has been even modifed ley glacier 
action. Theregre no proofs, he says, “that glaciers have 
ever occupied the valley, or any part of it,” and he scouts 
the notion that it*was produced by glacial agency. “In 
short?’ he says, “we are led irresistibly to the adoption 
of a theory of fhe origin ‘of the Yosemite in a way which 
has hardly yet been recognised as one of those in which 
valleys may be formed, probably for the reasonghat there 
are so few cases in which Mch an event can be absolutely 
proved to have occurred. We conceive that during the 

rocess of upheaval of the Sierra, or possih}y at some 
time after that had taken place, there was at the Yosemite 
a subsidence of a limited area, marked by lines of ‘ fault’ 
or fissures crêssing each other somewhat nearly at right 
angles, In other and more simple language, the bottom 
of the valley sank down to an unknown depth, owing to 
its „Suport bejng withdrawn front underneath, during 


,| some of those convulsive movements which must have 


attended the upheaval of so extensive and elevated a 
chain, no matter how slow we may imagine the process’ 
to have been.” Jt should be mentioned that the Yosemite 
Valley is exclusively gramite, no remains of sedimentary 
rocks having been found within it. 

Although the Yosemite Valley itself i is not ice-ground, 
in its neighbourhood there are very emphatic traces of 
glacial action, and it is said that in some places the © 
polish is so perfect upon the rocks, that “the surface 
is often seen from a distance to glitter" with the light 
reflected from it, as from a mirror.” It is remarkable 
that no glaciers are, known to exist at the present time 
throughout the entirt length of the Sierra Nevagla in 
California. Throughéut the entire region, from 35° to 
42° N. lat, Mr. Whitney asserts that there 1s not a single 
glacier. Yet Mount Shasta, at the northern extreme, 
with a height of pretty” well 15,000 feet, is more or 
less permanently covered with snow upen its upper 
6,000 feet, and at the southern’ end of the district there 
are numerous peaks (now being surveyed) which range 
from 14,900 to 15,000 feet, and even higher. We confess 
that we do not understand how “masses of snow, several 
miles long, and hundreds of feet in thickness, remain all 
summer without showing any indication of becomifg 
glagier ice,” if they remain permanently of these dimen- 
sions; but as such seems to be the fact, there is n8 use 
in disputing it. è 

‘Khe most valuable portions of Mr. Whitney’s book are 
those which he has devoted to elucidating the topography 
of the mountain ranges bordering upon, or in proximity 
to, the Pacific Coast. We learn from him in a clear®r 
way than we have seen it put before, that there are two 
great ranges of mountains @unning throughout the length 
of California, which are orographically distinct. These he 
terms the Coast Ranges, andthe Sierra Nevada. Theyare 
roughly parallel to each other, and tothe coast line ; and they 
are divided by the valleys of the Sacramento and San®Joa- 
quin rivers. The coast ranges are, geologically speaking, 
younger | than the „Sierra Nevada, and they are chiefly 
made'up of cretaceous and tertiary strata They are also 
of comparativelyesmall elevation, and their highest sum- 
mits attain only 8,000 feet. The core of the Sierra Nevada, 


‘on the other hand, is mainly granitic, flanked on both sides 


by metamoiphic slates, And has a much greater elevation. 
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wish for a better handbook. The autho? is now ap- o 
proaching the conclusion of his labours, The first section, es ” 
including the larger forms of Lepidoptera, was completed 

some years ago ; of the second section, the fit volume, 
published in 1863 and 5864, contained the descfiptions 8f e è , 
the Tortrices and Pyralides, afd the part now before us 
commences the true Microlepidoptera, the Tinez ‘and 
Pterophori. The former are exceeflingly nunferous, and 

the present portion contains descriptions of the species, 

of only five out of the thirteen families into which the 
author divides the group.- | i W. S. D. 


Both of these- ranges are totally distinct from the Rocky 
* Mountains, whieh are hundreds of miles further inlgnd. 
The onlf drdwback to travel among them is the “ poor 
o Indian,”.who watches travellers from @ distance, and 
sigaals by smokes. Wegcap well understand the en- 
thusiasm of Mr. Whitney for the mountains of „Cali- 
fornia, and we heartily hope with him, that neither the’ 
Yosemite valley nor the grove of Sequoias which—by a 
unique act of Congress—-were ceded to the State for public 
use, resor®, ‘and recreation, for all time, will be suffered 
to fall intothe hands of the acute but unpatriotic specu- 
lators who are endeavouring to use them for their own 
purposes and who will, if they are not “sat upon,” undoubly 
edly turn them into “ gigantic institutions for fleecing the 
public?” `’ W. 
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LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by his Correspondents. No notice as taken of anonymous 


e communications. | 








“The Teachings of Tribulation—‘“The ‘Captain” 


THE technical questions suggested by the loss of Her Majesty’s 
ship Captain have received their full share of attention—indeed, 
more than their share, for able leaders and letters in the news- 
papers will not teach us how to build war ships. I do not intend 
to trouble you with freebcards, turrets, and metacentres. Nor 
do I wrorgse to dive into all the published evidence and 
statements,"In order to discover some delinquent on whom to 
saddle the blame of the tenible disaster. 

- The case of the Captain is an example, on a scale sufficiently 
startling to attract the notice-of the whole nation, of a want in 
our administrative arrangements which has hitherto escaped the 
notice of the many. The few who have long deplored this want 
did not require that a quarter of a million of money and 500 
gallant lives should be sacr-ficed in order to prove its existence. 
Employing, then, the loss of the Captain as merely one v 
striking instance out of thousands of others that pass heeded 
every day, permit me to suggest what is the administrative lesson 
taught by ıt. The facts must first bg breefly stated. This cannot 
be better done than by quoting a portion of the judgment of the 
court-martial, who tell us that they “find it their duty to record 
the conviction they entertain that the Capfaiz was built in 
defergnce to public opinion as expressed in Parliament and 
through other channels, in apposition to the views and opinions 
of the Controller of the Navy and his department, and that the 
evidence all tends [se in Zunes report] that the Controller 
of the Navy and his department generally disapproved her 
construction.” 

Now let.us analyse the system the working of which justified 
the above reiterated condemnation.: Beginning at the top, we 
have a Minister of State, a gentleman usually of high character 
and great general attainments, but not necessarily. conversant 
with naval architecture. Being a party politician, he may at any 
moment vacate his post on some question totally unconnected 
with his department, In order to provide him with the know- 
ledge which he does not pretend to possess, and to supply the 
element of permanence in which he is also deficient, he has under 
him secretaries, superintendents of works, and scientific advisers. 
These persons are in the strictest sense of the terms also subordi- 
nates of the Minister, bound to obey his orders. Outside this 
department are two bodies, independent of the Mmister, and 
capable of bringing enormous pressure to bear upon him, namely, 
inventors and the public—the first interested, the second ignorant 
of science and owing no responsibility to any one. ‘I disclaim 
any personal allusions in this analysis. Well, here we have two 
forces pulling the Minister different ways. The whole question 
is, whether the departmental, or, as we may call it, the home, 
force is stfng enough to enable the Minjster to. resist, when 
necessary, the foreign invader ; whether reitgrated adjurations, 
noisy clamour, and threatened loss of popularity®vill silence and 
overbear official counsels. The question is already "answered; 
The official counsels were overborne. It may be argued, how- 
ever, that the official ‘counsels may be wrong aa the publi® 
right. But the official counsels in fhe case before us were right 
and the public wronge Here we are ended in a difficulty. How ° 


habiting the above-mentioned countries, and has been ii ua ee NOA OF our hypo die i kas nu Me ia Sar 


À . Ponti question at issue, to tell when his adysers are right and when the r 
carried out by the author in so conscfentious a manner.) public? He cannot tell, But he exercises his discretion. “Now, 


that the students of European Lepidoptera can hardly | it musp be remenfifered that his ad@:sers are his subordinates, and 
* See Naturs, Vol, IL, p. 186. a ene men as we find them on an average, not in a, 
* ec: í a 


OUR BOOK SHELF 


The Science and Art of Arithmetic: Rart 11. Vulgar 
Fractions; Part III. Approximate Calculations. -By 
A. Sonnenschein and H. A. Nesbitt, M.A. 260 pp. 
(London: Whittaker & Co, 1870.) : 


THE authors of this excellent school arithmetic are to be 
congratulated on having brought their work to a suc- 
cessful termination. In our notice of Part I., which 
appeared in a former number of NaTURE,* we pointed out 
the principles by which the authors had been guided, and 
as we believed those principles to be sound, and the 
authors to have carried them out- successfully, we had no 
hesitation in commending the work as we did. The same 
good arrangement, ample sjore of illusteation, and copious 
examples for practice, are to be found®in this volume as 
hati place in the first. The fulness with which the 
elementary portions were-treated appeared to us to be 
a meyt rather than a defect. From? such wealth of illus- 
tration each teacher could select what was most suited to 
his purpose. In' this volume we have more advanced 
subjects treated in like manner. But an analysis of the 
contents will give a good idea of the work. Under Part II. 
we have the subject of Vulgar Fractions clearly treated, 
with applications to Practice, and a chapter which treats 
of Propdrtion, the Chain Rule, Compound Proportion, and 
Proportional Parts, In Part III. are chapters on Con- 
verging Fractions, Decimals with their properties, and 
several applications to Money, Weights, Measures, &c., 
the Metric System, Progressions, Interest, Discount, 
Stocks, Evolution, and a good chapter on Arithmetical 
Gomplements. There is also a chapter in which we have 
Continued Product to'a given limit, Compound Interest, 
Equation of Payments, Complex Decimals, Duodecirfals, 
and International Calculations. At the end of the work 
are gWen 250 Miscellaneous Exercises, There is enough 
hére to satisfy any youthful arithmetician, and the metgods 
employed are the “latest out.” The complete work gives 
ample evidence that it is the composition of men who 
bave given much time and thought to the subject, and 
have had much tuitional experience. R. T. 


Die Schmetterlinge mga da und der Schweiz, syste- 
o weatisch bearbetet. Von H. von Heinemann. Zweite 
Abtheilung, Kleinschmetterlinge. Band II. Die Motten 
-und Federmotten, Heft 1. 8vo. (Brunswick: C. A. 
Schwetschke and Son, 1870.) : 

M. HEINEMANN’S work on the Lepidoptera of Germany 
and Switzerland is well known to entomologists, by whom 

it is highly valued. It contains an admirable systematic® 
description ‘of the species of butterffies and moths in- 


e -È i 2 : : é 
t s GEE e ae e r a 
è r m = bd E] ` 
. s % 9 e e 


* 


o ath? contrivance under consideration. 


* é s 


` NATURE 


r, 


(Nov. 17, 1870" 


a es 


s 
. e © position caléulated to prompt them to oppose very strenuously a 
-+ 


policy on which they ¢ee that their superior -is set. Moreover, 
the advisers, who in the case before us are but two or three indi- 
viduals, mays be, as it was believed they were, prejudiced against 
dt would be natural that 
the Minister should make a®considerable deduction from the 
weight of their remonstrances on account of he departmental 
jealousy by which he m@ht imagine them to be more or less 
tinctured. Thus he is at sea, as deficient in the elements of 
Stabuity as the Captain herself. 

An obvious remedy for such a state of things might be to 
appoint as permanent heads tc our grest technical departments 
men thoroughly acquainted w:th their duties who could act on 
their owWn independent judgment. But this would subvert that 
perfect and inviolable edifice, the British Constitution Far be it 
from a humble unit hke myself to attempt such sacrilege ! 

What remains, then, as we cannot repress inventors and silence 
public clamour if we would, than to give the Minister stronger 
and more independent scientffic support than that which was 
found in the case of the Caffatz too weak to prevent the most 
humiliating and disastrous blunder of modern times? 

The suggestion I now ventrre to make is not new, nor do I 
make it now, on the pinch of zhe moment, for the first time. I 
brought ıt more than a year ago before a committee of the British 
Association, of which I was chairman My proposal was, nd 


is, that a powerful body of the most eminent men in every branch® 


of science should be constituted a permanent paid Coynerl for 
consultative, as distinguished from executive, purpd&s Space 
does not admit of my detailing the constitution, mode of elect- 
ing, and functions of this body. But, having long had the matter 
m my mind, I may say that I see no difficulty ın securmg the 
main conditions of varied and profound acquirements, and ot due 
official relation to, yet thorough independence of, the Ministry 
and politics of the day. Ineed hardly say that such a con- 
sultative Council should comprise not only men distinguished in 
abstract science, but also men representing all branches of the 
sef and land forces, all technical departments, the public works, 
and the principal arts and maaufactures of the country. 

No mistake can be greater than to consider this proposal 
revolutionary, as some at first sight have done. It is in fact 
only a consolidation and systematisation of agencies actually in 
existence. The principle of supplying the country gentlemen 
who become Ministers of State with scientific advice through 
permanent -eeretaries and other subo: dinates, and through*tem- 
porary committees entrusted with” specific inquiries, has long 
tbeen 1 force. It is certain tiat these mdividuals and bodies are 
lten se'ected capiiciously, and it is not saying too much to 
assert that the results of their labours would have been nfore 
valuable if their functions had been less narrow and their 
existence les; precariuus. ‘Lhe great domam of physical science 
cannot be parcelled out in neat little squares like a chess-board ; 
dts varied districts, as Nature has planned them, run into and mix 
with each other so intimately that in order to trace the boundaries 
of one, some knowledge zt least of the adjoming tracts is 


- necessary. Special committess, however well chosen, are seldom 


+ 
e 


@1iscussion, 


even numerically strong enough to comply with these conditions. 

The Council now advocated purposes to substitute for mnumer- 
able, scattered, temporary, iccomplete, hand-to-mouth expedients 
a permanent, properly selected organisation. In one case the 
vork is done somehow—we see to our cost how , m the other it 
will be done as well as humen intelligence can do it; but in both 
‘cases the very same work will be done—namely, that of bearing 
really the burden of responsibility which Ministers only bear 
nonimally. The principle will be the same under the existing 
and the proposed idgime, bat whereas it 1s now only 1ecognised, 
dt would then be iealised. The details of the proposed reform, 
which are present to my own mind, would occupy more space 
thin you could spare on onegoccasion from otha impoitant 
subjects. 
met all those ebjectigns, now so well known to me, which start 
uo directly this subject is mooted. Should, however, the remarks 
“lL have ventured to offer prove of sufficient interest to provoke 
Tpl on a future occasion solicit your permission tò 
extend them.-—I am, Sir, cediently yours, 

Oct 22 e ALEX, g, 
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TRAYGE, Lieut.-Colonel 
s 





The Earliest Mergion of the Aurora Borealis ® 


è 
HE first appearance of thegiurora Borealis poticed in My. E J. 
Lowe’s “ Natural Phenomena and 


Nor ıs 1f possible gn the brief limits of’ one letter toe 


| small book entitled *‘The Laurel,” and as it 
| printed word for w®rd its sense is somewhat obscured. 


Ghronology of the Seasons” 1s - 


e 

the years 1564, 1574, and 1575. No further record of ®& appears 
untugNov. 10, 1707, when it was seen in Ireland, Five more di8- 
plays are noticed between this and the memorable ene ob Feb. 23, - 
1716, which, happgning to take plac@on the day of Lord Derwent- 
water’s execution, obtained for the phenomenon’ in the north of 
England the appellayon of “ Lard Derwentwater’s Lights.” Qn 
March 6 -of the same year occurred another grand display, 
which s referred to in the chronologies of retharkabfe occurrences 
published in the almanack# of last century: as ‘‘The Great 
Amazing Light ifthe North,” continuing-to be seen (more or 
less) at several times since, yearly. Previous displays m this 
century had probably not been visible in London. gThe phe- 
nomenon 1s thus described, witan attempt at explanation, in the 
Flying Post of March 8 :— 

“ Last Tuesday night, as soon as it was dark, a pale sort of a 
yet broke out in the north-west part of our horg@n, which- 
ooked like the dawn of day, or rather like the moon breaking 
through the clouds It darted many streams towards all parts 
of thesky, whigh looked like smoke. It proceeded towards the, 
S.E., and continued by several intervals till midnight, when it 
totally disappeared. Some ignorant pepple, whose ideasareon such 
occasions stronger than their senses, fancied they saw armies en- 

ged, giants with flaming swords, fiery qomets, dragons, and the 
likealreadful figuaes ; and others fancied they heard the report of 
ffre-arms, and smelt powder ; whereas there was nothing but what 
may easily be accounted for from natural causes, the sun having 
been hot for two days past, and particularly that afternoon, by 
which vapours were exhaled both from the earth and water, and- 
the sulphurous paigicles mixed with them taking fire might oc- 
casion that light, and some coruscations, as 1s .very common 
over marshy and fenny places in spring and summer nights.” - 

The writer goes on to observe that ‘‘the disaffected party 
have worked this up to a prodigy, and interpret it to favour their 
cause,” which accounts for a very obvious design to write the 
phenomenon down. Another’ display, not in Mr. Lowe’s list, 
was witnessed at Leominster, on Feb 21, 1718, as appears by a 
letter in the Weeklye Journal of March 1, The streamers are. 
there compared to the tail of the great comet of 1681. 

London, Nov. 7 R. G9 





THE fallacy of trustingefor scientific information to any other 
than a recognised scientific source, cannot be better illustrated 
than by Mr. Pocklington’s letter in you: issue of Nov. 3. He there 
seems to thinks that the statements of the editor of a volume of 
popular poems on a matter of science are worthy of notice, and 
therefore thinks it worth while to inquire whether or not it 1s true 
that no aurora borealis ever appeared before 1715. The absur- 
dity of such a rash statement ıs so apparent that ıt seems almost 
superfluous to show ıt. In 1754 a book was published by M. de 
Maitan, entitled, ‘‘ Traité Physique et Historique de lAuroie 
Boréale,” in which he collects from all the wiiteys, ancient and* 
modern up to that date, accounts-of all the Auroree Boreales which 
had been seen. Their total number amounts to I,441 betwee 
the years A.D. 583 and 1751. s 

These are divided as follows: From A.D, 583 to 1354, 26 were 
recoded ; 1354 to 1560, 343; 1560 to 1592, 69; 1592 .to 1633, 
703 1633 to 1684, 34; 1684 to 1721, 219; 1721 to 1745, 90i : 
1745 to 1751, 28. OFf these, 972 occurred in the wintgr half 
year, and 469 in the summer half year, the greatest numbers 
occifring in March and October Since that date the two most 
remarkable displays have been those of the 23rd of October, 
1804, and the 24th of October, 1847. An account of the latter 
aurora was published at Cambridge ın the same year, giving twelve 
large coloured lithographic views of the brilliant display which 
are, without doubt, the best views ever given of any Aurora. 

. J. P. HARWAXER 


Merton College, Oxford, Nov. 5 ` 
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THE quotation given by C. Pocklington in your last issie as 
the words of the Editor of Routledge’s edition ‘of Collins's 


®Poems, 1s the very note given by Dr. Langhorne in the ‘‘ Poetical 


Works of William @ollins,” published in the year 1808, in a 
Le not been re- 

In the 
original it runs thus :— a . : 
“By ‘Young Aurora’ Collins undoubtedly seant the first 


e *that on Jan. 30, 1560. Other appearagces are mentioped under appearance @f the Northerg Lights, whichhappened about the 
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E of them, nor even any one modem, previou® to the above 
period? : l 
The words restored are those“italicised. THe passage, as it 
came from Dr. Imnghorne, is exctisable for the knowledge dě- 
played, but cut up asit is by the wogern editor, shows great 
lack of it ; and more than this, the honesty is not what every one 
would admire. Both, however, are incorrect. Dr. Halley, in 
the Phil, Trans., No, 347, page 406, gives @ history of auroral- 
observations, and for the informatign of “C, P.” I have ex- 
tracted a few particulars showing that the ‘‘ northern lights have 
been observed and recorded lony before 1715. 

The first aggegunt, says Dr. Halley, recorded in English annals 
is that of the appearance which was noticed January. 30, 1560, 


and called ‘‘ Burning Spears,” by the author of a book entitled |` 


** A Descriptioa of Meteors,” by W. Fs D.D. London: 1654. 
The next of a like kind was the appearance record& by Stow, 


which occurred on October 7, 94 ; 


In 1574, Camden and Stow inform us, an Aurora Borealis 
was seen for fwo successive nights, vz., the r4th and 15th of 
November, with appearances. similar to those obsqved in Xi 16, 
and which are not commonly noticed. The same phenomenon 
was twice Seen in Brabant in 1575, viz., on the 13th of Febuary 
and the 20th of September, and the circumstances attending it 
were described by Cornelius Gemma; who compares them to 
spears, fortified cities, and armies fighting in the air. In the 
year 1580, M. Mastline observed these phasmata, as he calls 
them, at Baknang, in the county of Wurtemburg, m Germany, 


eno less than seven times in the space of twelve months; and 


again at several different times in 1581, On September 2, 1621, 
the same phenomenon was seen all over France; and it was 
particularly described by Gassendus in his ‘‘ Physics,” who gave 
it the name of ‘‘ Aurora Borealis.” Another was seen all over 
Germany in Novergber 1623, and was described by Kepler. 
Since that time, for more than “eighty yearsgwe have no ac- 
count @f any such phenomenon either at home or abroad. In 
1707 Mr. Neve observed- one of small continuance in Ireland. 
dn the years 1707 and 1708 this sort of light had- been seen no 
less than give times, $ z 

There 1s not the least doubt in my mind that the commentator 
of Collins must have been wholly ignorant of the literature of 
scientific records, else he would never have said what he did on 
the lines in question. 

In the Orkneys the Northern Lights are known by ‘the name 
of the “merry dancers.” And it is not at all surprising among 
an unphilos®phical people, that this, one of the grandest phe- 
nomena in nature, should be the subject on which the imagina- 
tion fondly dwelis. i 

The various conflicts of Odin may probably have been sug- 
gested by the dancing and flickerings of these Lights. 

In the ‘** Prosa Edda” there is a direct allusion to‘the Aurora 
Borealis ; at least, the translation.given in Mallett’s “ Northern 
Antifuities,” edited by J. A. Blackwell (1847), page qoq. It 
says :-~*‘ From his skuil,” continued Thridi, ‘‘they formed the 
Heavens, which they placed over the earth, and set a dwarf a 
the corner of each of the four quarters. These dwarfs are called” 
East, West, North, and South. They afterwards took the 
wandering sparks and red hot flakes that had been cast out $ 
Muspellheim, and placed them ın the Heavens, both above an 
below, to give light unto the world, and assigned to every-other 
errant coruscation a prescribed locality and motion,” 

If by “errant coruscation ” he meant all the meteoric 
phenomena including'the Northern Lights, then we have in this 
‘‘ Edda” the most ancient record of ghis observation. - 

e . ° l JOHN JEREMIAH 

43. Red Lion Street; Clerkenwell, Nov. 4 





Hereditary Deformities 

THE following instance of hereditary deformity. is taken from 
Mr. L. W. Dulwyn’s ‘ Materials for a Fauna and Flora of 
Swansea and the Neighbourhood” (Swansea, 1848), a privately 
printed and therefore little known book. Ie will be segn that 
khe evidence respegting the ongin of the malformation is not 
«conclusive ; ‘‘In 1804 there was in the Neath Walley a remark- 
able breed of a sort of sheepdog, with nothing more than a 
Wat depression;-about half an inch broad, between the nostrils, 
and was said to‘have originated in a bitch which hadeher nose 
Kongitudinally clovendby some accident. The breed retained this 

jeformity forseveral ro but I belieg¢ it is now extinct,” 
= . * ® 
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., The same hook contains -the following very remarkable illus- 
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tration of the dispersion of species by means of oceanictrrents : 


‘On the sandy sea-shore, opposite the race-course on CAmmlyn © 


Burrows, and more than a mile from ay sort of house or garden, 
Mr, L. L. Dillwyn; į 

Yucca gloriosa, and d had all. the appearagce of havigg risen 
from a seed which the tide had cast there. Notwithstanding its 


exposed situation, and the looseness of the soil, this. native of ° 
Carolina was not materially injured by the unusually sever® , 


winter of 1840-1, and Mr. Moggridge informs me that for two 
or three years it continued to thrive, till it was destroyed by a 
heap of shingle, which a violent storm and high tide threw ever 
it =: 
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, London, Nov. 7 ~ 2 r 
Fertilisation of Plants . : 


Wirun candle'in hand I -have pored éhrough all that you have 
printed of the speeches delivered by the members-of the British 


Association at Liverpool, till I made a full stop at page 482, _ 
where I found ‘‘ Observations on Protandry and Protogyny in ` 


British Plants, by A. W. Bennett, F.L.5.—The arrangement 
of the reproductive organs in hermaphrorite plants, the presence 
in the Same flower of both pistil and stamens, suggested to the 
minds “of the older botanists ‘no other idéa,than that of self- 
fertihsation. It is, however, now generally admitted that even in 
hermaphroflte gowers, cross-fertilisation is the rule, self-fertilisa- - 
tion the exception. Two sets of facts have been especially 
observed—-in particular by Darwin in this country, Hildebrand 
in Germany, and Delpino in Italy—to favour cross-fertilisation 
in ‘hermaphrodite flowers, the phenomena of dimorphism and 


tiimorphism, and the special arrangements which render it easier; 
for the- pollen to be brushed off by insects visiting the flowers , 


than to fall on its own stigma.” J cannot understand what this 
special arrangement which renders it easier for the pollen to be 


brushed off by insects visiting the flowers, can- mean, when @ 


applied to the flowers of .our forced peaches, -Frénch beans, &c:, 
in blossom during the dark months of Decembér; - January, 
February, and March, when there is no#ns&t on the wing. 

As I do not keep bees in my garden, and there are none 
kept within a mile ‘of it, and if there should. a swarm of bees 


take up an abode near us, I destroy it,'` my peaches-blossom and* 


set thetrefrutt without the assistance of the bee or any other 
insect. It is the sun that sets the blossoms, so to speak, and 


‘consequently we make the best -use of every gleam of sunshine 


that by chance may. visit the earth during the blooming-time of 
our foreed ‘ things,” Be l 
From this fact it must be evident that the Creator did not leave 
the all-important functions of the fertilisation of flowers to the 
insects which are simply in search of food, though it amuses our 
great thinking and closely observing philosdphefs to try to assure 
us plodding practicals of our sheer ignorance in the modus 
operand: of the fertilisation of hermaphrodite flowers. , 
That insects disperse the pollen of flowers there canndt be a 
doubt. Neither is there a doubt that hermaphrodite flowers 
fertilise their own pistis during the dark months of winter, with; 
out the presence of plundering insects. An-industrious morpho- 
logist might find much employment in an early forced peach- 
house, in-flower, say in January, on which the sun may not have 
gleamed since the first blossom opened. A PEACH-GROWER™ 
[Our correspondent should read the article m Nature, No. 1, 
. by Mr, Bennett, ‘On the Fertilisationsof Winter Flowering 
Plants,” which he will find to be in accordance with his own 
views, —£d. ]- f i ~ - 
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: Ghip Hats fe et 

Wy the list number of Nature iffis stated that palm-leaf was 
formerly imported to St. Alban’s for the purpgse of making chip 
hats. Allow me to state that the trade has never ceased. Large 
quantities of palm-leaf are imported under thé name of ‘‘ Bradt- 
lian-grass,”” and many persons are constantly employed in St. 

Wan’s and the villages around im plaiting these hats, pMncipally’ 
for exportation. They arg called grass hats. © . © ' 

Kew, Nov. 16 F, He Foorer | 
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» The Eléctric Telegraph and“farthquakes ~% 
THE use*df ghe electtic telegtadh foi recording earthquakes is 
not so hew = ‘the £cko (quod in your last number, p. 35) 
supposes. Dr. Hector, D¥rector of the Geologic :l—Survey, 
Was, ever esince the last great convulsion’; systematically 
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1839, found a thriving young plant of, 
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used the jelegraph for this purpose|in New Zealand, where 

orms an important element in the admirable system 
rated for recording shocks throughout the islands. 
In his last ‘letter he wres as follows:—‘‘ Not long ago, 
ofie operator asked another ‘200 [mules glistant ‘Did you 
feel .that®’ and got the answer, ‘No. What?, Yes; there ıt 
is,” all in a breath, so to speek !” 


r. Hector, writing in August last, goes on to say, ‘I have. 


called attention to the coincidence of the aurora in both hemi- 
spheres on April 5, and can’t help thinking that when our observa- 
tions are sufficiently extended, we shall find many phenomena 
that re looked upon as local to be general. Could not NATURE 
give us a column recording such phenomena as auroras, earth- 
quakes, tornados, &c., experienced in all parts of the world, some- 
what in the form of an almanac? At the present one has to rum- 
mage over all sorts of pericdicals, ard aftér all find, the matter 
most imperfectly recorded.” We shali soon have a capital earth- 
quake register here, since I induced the Government to cause 
the observers to report every shock they felt inthe ‘colony. Their 
number and coincidence is very remarkable, and I shall publish 
the results as soon as I have collected a sufficient number. I feel 
a great want of a good table eusmometer which should be cheap 
enough to distribute to all telegraph stations.” Perhaps some 
of your readers can inform Dr. Hector where he can procure this 
great desideratum. Jos, p JJ OOKER 








Ocean Currents 


AMONG the “Notes” in last week’s number it is mentioned, 
on the authority of the Zaverness Courier, that a number of glass 
globes had lately been washed ashore on the western coast of 
the Isle of Lewis. The question is| asked, ‘‘ Have these been 
used for some experiments made for the purpose of ascertaining 

ethe course of some ocean current?” £ have seen precisely similar 
globes which had been cast ashore [after rough weather on the 
western coast of Shetland; and I jascertaifed ‘that they were 
floats used by Norwefian® fishermen |for buoying their long lines. 
North-easterly ‘winds had drifted them to that part of the coast 
where they were found; and fhe same cause may be assigned 
for the occurrence of the glass globes or floats in the outer He- 

brides. © i J. Gwyn JELPREYS 
- Nov. 12 





IN reference to the stazement (NATURE, Nov. 10) that glass 


- globes have been washed shore which west side of the Ísle of 


Lewis, may not these be float. which are used by the fisher- 
men of Newfoundland? These are, I believe, occasionally 
found as far to the north-east as Nava Zembla, and this fact is, 
I think, not indicative o? ‘‘some|ocean current,” but of the 
aerial current from the south-west, which is so prevalent in the 
north temperate region, and which may be called the return 


current of the north-east tade wind of the north tropical region.. 


‘This south-west wind from the sea modifies the summer . heat 
axi the winter cold of west coasts in the north hemisphere, and 


produces their so-called ‘ insular climate.” 
` ORGE GREENWOOD, Col. 


Brookwood Park, Alresford, Noy. 12 






', Tke Milky) Way 


THERE appears to be in Wales 4 remnant of a tradition con- 
nected with the Milky Way. During a short stay in Caer- 
marthenshire, an old mar, well read m local history, and who is 
apparently the oracle cf the’ neighbourhood of Llangadock, 
directed my attention one ev@ning to the Milky Way, remarking 
at the time awe shall hav fair weather to-motiow, as you see it 
is in the soith,” Meaning that the wind will Blow from that 
quartet. My friend supported this extraordinary statement by 
appealing to the Welsh word " Heol y Gwynt,” the road or 
way of te wind. Can any of your readers inform me whether 
this belt óg stars is the Subject ofja fable én Britain, or how # 
came to be connected With foretelling the weather? The Scandi- 
navians call it the ‘Road of Winter ;” possibly.“* Heol y Gwynt” 
may be traced to northg-n influence, but, in the absence cf facts, 

will tot commit myself to this explanatigp. e 

- Jonny, Jegemian’ 

43, Red Lion Street, ClerkenWell, Nov. 12 Ps 

P.S.—‘' Heol y Gwynt” is thè only ,proper Welsli name 
forethe Milky Way, and isnot a mere local og, è e > 
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The Colour of Butterflies’ Wings 


In making s#me experiments a short time ago, I came across a 
fact of which I was hitheito ignorant. I wished to test the 
effect of acid onthe colours of the wings of, a butterfly or moth, 
andwith this view applied munatic acid ¢o a dwed and set speci- 
men of the Six-spotted Burnet (Zyvena filipendule). The red. 
parts immediately became yellow, while the dark parts were un- 
altered. In subsequent experiments the red was the only colour 
m any moth which underwent any change. When there was no 
red there was no change, asl the only change was’ from red to 
yellow. Next I applied the acid to the red parts of the Red 
Admiral Butterfly (Vasesse aialanta), when, to my surprise, no 
change took place. Comparative examination under the micro- 
scope in no way cleared up the matter. I now seek for an 

“explanation of this phenomenon, which appears to point out a 
clear difference ın the nature of the moth and butterfly’s wing. - 
A remarkabl® fact, perhaps connected with this, ıs that a yellow 
variety is known of almost every moth containing red m the 
wings. Perhaps some of your sclentific readers may be able to 
3 


i | some light‘upon this subject. | ~ EV. FB. 
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inchester, Oct. 18 _ : 


~~ ieee 


A New Mode of Evolving Light 


A SINGULAR phenomenon of the evolution of light has been 
recently observed by me. By tearing sharply a piece of twilled 
calico into strip#in a room well guarded from light, a perceptible 
luminosity was clearly distinguishable, which. appeared at its 
maximum at the final parting of the fabric. This phenoménon 
is exceedingly well marked in dry, new calico, and appears to 
me due to the dressing, as after bemg washed no light is evolved. 
Whether attributable to electricity, phosphorescence, or fluo- 
rescence, I leave for further investigation. The light appears 
similar to that proauced on breaking a lump of sugar in the 
dark, So far as Pcan ascertaing the phenom@non of light being 
evolved on tearing a fabric is new, hence I hope worthy of notice 
in your valuable journal. ANDREW PRITCHARD 

Canonbury, N. - 


° ge 
oe e. 


4 


“@ 
Philology and Darwinism 


In NATURE, No, 30, I attempted to show that the analogy De- 
tween Mr. Darwin’s teachings as regards plants and animals, and 
the conclusions of comparative philologists, broke down, when we 
compared man’s conscious influence on plants, &c., to his more 
and more enlightened control of language. Man’s énfluence on 
organic forms tends to produce variety, while, with increase of 
knowledge, language is becoming more uniform. Mr. Ransom 
(No, 32) replied that the diffetence IJ insisted on seemed imaginary ; 
and if man’s object was to produce uniformity in plants or animals, 
that then the domesticated species would be likely to become 
less varied than the wild species of the family, Now it seems to 
me that if man had any such intention, no care on his part ould 
produce permanent types yielding so little divergence in thein- 
dfviduals during enormous time as those produced by nagure; a 
permanence so marked that geology only throws light on the law 
of evolution, in anything like a direct way, through th@study of 
the mammalia (see Prof. Huxley’s recent address on the pro- 
gtess of Paleontology), and even with regard to the mammalia 
naturalists of high standing refuse to see anything but permanent 
and all but uniform types, necessitating the hypothesis of special 
creation, How man could obtain by any possible.efforts find 
with some breeds his aim is uniformity) to maintain species as~ 
invariable as nature has doge, is what is hard to conceive 

On the other hand, as man’s mental faculties becom@ blunter 
his consciousness less vivid, and his material conditions harder, 
his language is more and more in a state of flux, branching forth 
continually into dialects which mark one group of men from 
another. ~‘Thus in‘some Polynesian islands we have a nuguber of, 
languages as distinct as those of great part of Europe; and mis- 
sionaries complain that the Bible requires to be translated anew 
to the same tribe more than once in a century; in some cases 
theevesy numetals4€n a few generati@ns becoming changed, partly 
from whimsical customs, and partly from waat of frequent inter- 
course, and of @ny literature being at the disposal of the tribe. 
In the progress of time, we may look forward to a period when 
the language of Shakespeare, Milton, and Addison, ‘which is 
considered as good Engjish’as that of our daily ‘papers—may be 
the language of the world, but we can scarcely expect” that the 


an 


| planet will ever hold only qne specits of anial or plant.. S. J. 
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: i @ stand how a sufficient amount of variation in col ight R 
NATURAL. SELECTION =M. R. WALLACE’? | occur at a frst ee tc produce A aes h, i 
wp ke REPLY TO MR. BENNET viewed at -some cons derable distance, wold, be de- 
JMR A W. BENNETTS article entitled “ The Theory | ceptive, and therefore useful. , o fee, 
‘ of Natural Selection from a Mafhematical Point We next come to the demonstr&tion by means of figures, ô 


of View,” cont&irs several criticisms on my own writmgs, 
and touches on some points which have not yet been fully 
discussed. I propose, therefore, to reply to*such of these 
as appear to be of sufficient importance. 

The firs® objection brought forward (and which had 
been already advanced by th® Duke of Argyll) 1s, that 
the yery title of Mr. Darwin’s celebrated work is a mis- 
nomer, an ghat the real “origin of species” 1s that spon- 
taneous tendency -toa variation which has not yet been 
accounted tor. Mr, Benne.t further remarks, that through- 
out my volume of “ Essays” I appear to be unconscious 
that the theory I advocate does not go to th® root of the 
matter; and this unconsgtousness is not apparent only, 
for ] maintain, and am prepared to prove, that the theory, 
if true, does go to the root of the question of the origin of 
spec.es. The objection, which, from its Being so often 


quoted and now again brought forward, is evidently: 


thought to be an important one, is founded on a msg, 
apprehension of the right meaning of words. It ignores 
the fact that the word © species ” denotes something more 
than “variety” or “individual.” A speci® is an organic 
form which, for periods of great and indefinite length as 
compared with the duration of human life, fluctuates only 
within narrow hmits.- But the “spontaneous tendency to 
variation” 1s altogether antagonistic to such comparative 
stability, and would, if unchecked, entirely destroy all 
species.” Abolish, 1f possible, selection and survival of 
the fittest, so th&t every Spoataneous vaifation should sur- 
vive in equal proportion with all oth@rs, and the result 
must Ineviiably be an endless variety of westadle formes, 
no one of which would answer to what we mean by the 
word species.” No other cause bùt selecuon, has yet 
been discovered capable of perp&tuating and giving 
stability to some forms and causing the disappearance of 
hosts of others, and therefore Mr Darwin’s book, if there 
is any truth in it atall, has a logical claim to its title It 
Shows how “ species,’ or stable forms, are produced out 
of unstable sbontaneous variations ; which is certainly to 
trace their “origin.” The distinction of “species” and 
“individual” is equally important. A horse or a number 
of horses, as such, do not constitute a species. Itis the 
comparative permanence of the form as distinguished from 
the ass, quagga, zebra, tapir, camel, &c., that makes them 
one. Were inere a mass of intermediate forms connect- 
ing all these animals by fine gradations, and hardly a 
dozen individuals alike—as would probably be the case 
had Selection not acted—there might be a few horses, but 
there would be no such thing asa species of horse. That 
could only be produced by some power capable of elimi- 
nating intermediate forms as they arise, and preserving all 
of the true horse type, and such a power was first shown 
to exist by Mr. Darwin, The origin of varieties and of 
ifidividuals 1s one thing, the origin of species another. 

Mr. Bennett next discusses the phenomena of “ mimic- 
ry,” and proposes to show, bygmathematical calculations, 
that t&e effects could not be produced by natural selec- 
tion, But, at the very outset, he makes an important 
error, which serivusly affects his subsequent reasonings ; 


and we here fi@d still more serious errors. Mr. Bên- 
nett says, that supposing a Leptalıs “may vary În twenty 
different ways, one only being the direction required,— 
“the chance, of any individual producing a descendent 
which will take its place in the succeeding generation 
varying in the required direction, is zi, ; the chance of 
this operation being repeated in the second generatson is 


I * ` . 
za = aga; the chance of this occurring for ten successive 


. . I . a * 
generations Is 573, or about one in ten billions ;” whence it 


is concluded that there are overwhelming chances against 
any progressive variauon in the right direction ever taking 
place. “But first, I do not admit the assumption that 
only one variation out of twenty would be in the right 
direction ; when it is remembered how great is the variety 
of the Heliconidee, both in colour and marking, It seems 
mor likely that one-fourth or one-third at least would 
Help to approximate to some of them, and thus be uscful. 
Taking,ghowever, Mr. Bennett’s own hyures, there aie 
three great oversights in this one short semence. The 
first Is, that each Lepfulzs produces, not one ouly, but per- 
haps twenty or fifty offspring; the second is, that the 
right variation has, by the hypothesis, a greater chance of 
Surviving than the rest; and the third, that at each suc- 
ceeding generation the influence of heredity becomes 
moure and more powerful, causing the chance of the right 
variation being reproduced to become greater and greater. 

Now with these three modifications the weight of the 
argumint 1s enurely destroyed ; for, allowing the Z: d/a/zs 
to produce only twenty offspring (agsmall number for a 
buttertly), the chances become even that one out of the 
twonty varies in the right direction. But nineteen out of 
the twenty, on the average, are soon killed off by the 
varous causes that keep down the population of the 
species, and the chances are very much in tavour of that 
one surviving which, by the hypothesis, nas varied in the 
right direction. It 1s not pretended that this one would 
Survive always, or even on the average, but ina large 
number of cases it would certainly do so; and taking 
Mr. B_nnett’s own estimate of a miluon individuais as the 
population of a rare species, we may fairly estimate that 
in a quarter, or Say even in a tenth part of these, the sur- 
\iving offspring would possess the favourable variation. 
But now a new factor enters into the problem, of whu h 
Mr. Bennett takes no account. Those that have already 





varied tend to leave offspring varying in the same direc-- 


tion as themselves ; and as tuese will all have an advan- 
tage, the offspring of the one-tenth will increase at the 
expense of those of the nine-tenths ; and this tendency 
being still more powerful in the third generation, with the 
additional advantage as the numbers increase of the 
chance of both parents being favourable varieties, we may 
fairly expect the favourable to have completely exter- 
minated the unfavourable variations, and to have firmly 
established themselves as a well-marked race.- The enor- 
mous possjble rapidity of multiplication, enabling a pair 
gf individuals to produce mallions in asfew generations ; 
the survival] of the nttest, grving*to favourable variations— 


not their bare numencal chance, as MÊ. Bennett supposes, . 


for he leads his readers to understand that there is only 
but—a certainty in the long run of’living at the expense ofe 


one@ompletely mimicking species of Leftalzs, while the 


majority are of the normal white butterfly type. . The fact | the rest; and the powerful influence of heredity, whiche 
is, however, that but few species of Leptaiis retain the “actually increases the sendency te produce the favourable 
simple colouring of their allies the .Pieride, while the | variations with each succeeding generation,®are three of e 


the main foundation-stones of the theory of matural selec- e 
tiof, yet all three are ignored ingthis attempted mathe- © e 
matical demonsfration of its insufficiency. ~ 

Thefe js one other potat in the theory of the origin of 


great majority, are either coloured like the Heliconide, 
or show a considerable amount of colour or marking in 
that direction, He is also apparently unaware that some 
Heliconidee (/thowzta eurimediæ, for example) approximate 
in colour to the normal white and yellawespecies of | “mfmicgy” that deserves*notice. It 1s, that the moditica~e 
Laptaizs, and tus renders it much less difficultto under-,| tions leading to it a$ much more easy to explain than 
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those leading toenew genera and families, because the | “gpontaneous variation” is quite unac@ounted for. But,” 
changes, ¢ffected are wholly supérficial- and are almost | as I have already remarked, this variability coufd never by’ - 
entirely, ‘confined to colour, Now colous 1s both more | itself producepspeczes, put must absolutely prevent thein,~ 
è è “varsable than any other character,| and is less intimately | production without the eliminating, accumulating, and 


correlated with-structuré, so that great changes of colour 
may rapidly occur without in any pther @vay affecting. the 
individual, as we-see in almost all our domestic animals. 


e Experiments in breeding show that very large spontaneous 


variations of colour are frequent in insects; and thus the 
number of steps to produce a required amount of change 
may be much fewer than in cases of|structural modification, 
in which every other part of the organism has to be co- 
ordinated to work harmoniously with the modified organ. 

I may here take the opportunity jof denyımg that I have 
argued, as Mr. Bennett says I| have, that “an infi- 
miesimal and inapprecjable distinction may make the 
difference of a shghtly ager span of life being allowed 
to the butterfly to lay its eggs in safety ;”? and I cannot 
imagine how he could have imputed to me anything so 


fixing powers ofeselection, m@ltiplication, and heredity. ' - ° 

Jë Mr. Bennett’s concluding passages he advances a 
theory of his own on the subject of “mimicry,” to the 
effect that iteis connected with intelligence or instinct, 
“and runs almost fari passu with the, development of the . 
nervous system.” In support of this view hegsserts that 
it is “strongly develope@ in birds.” This is erroneous. 
In birds it is very rare, only two or three cases being 
known, and these not nearly so remarkable as hundreds 
that otcur in insects; and in mammalia, witifthe excep- 
tion of one doubtful case, it is absolutely unknown, 
This view, therefore, is directly opposed by the facts. 

I have on¥ one more point to notice, a charge of incon- > 
sistency against myself. Mr. Bennett quctes me to the: ' 
effect that man’s chief peculiarfties of form and structure 


were,developed before his intellect had raised him above: - 
the conditionef the brutes, and afso zmfutes to me thet - 
belief that certain peculiarities in his structure (the ab--- 
sence of hair on his body, for example) “must have been:. 


absurd. What I have maintained-is, that for natural selec- 
tion to act, either in procucing “mimicry,” or structural 
changes, no large or special variations are reqyired, 
because the usual amount of variability which occurs m 
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e to the offspring; “an ) 
e offspring are submitted to a somewhat different set, of 


every part of every organism is sufficient. (“ Qontribu- 
tions,” pp. 287—291.) But so far from supp&ing this to 
be “ infinitesimal” or “ inappreciable,” I show that it is so 
palpable and so readily appreciated by horticulturists and 
breeders as to have enabled them to produce all the 
wonderful variety in our domestic aninals and cultivated 
plants, And every entomclogist knows that similar vari- 
ability exists in insects, and that tHe constantly occurring 
variations of colour are especially great. 

è Mr. Bennett next returns to the laws of variation, and, 
because Mr. Darwin says that we are profoundly ignorant 
of these (although hg himself has done so much to eluci- 
date them), maintains fha; we cannot réally know any- 
thing of the origin of species. As|well might it'be said 


are produced and trees developed, we cannot know any- 
thing of the origin of steamships and railways. Sponta- 
neous “variations” are but the materials out of which 
“ species ” are formed, and we do not require to know how 
the former aré produced in order lto learn the origin of 
the latter. But though we may not know the laws which 
determine each variation in detaij; the general causes 
which lead to vatiation are not difficult to perceive. We 
‘lo not know all the laws and causes that have given their 
peluhar form to each mountain oF each valley, but we 
know a good deal of the general a ee which have pro- 
duced them, and we can perceive that the reason no two 
are exactly alike 1s, the namber and complexity of the 
‘causes and the endless varizty of conditions under which 
these causes have acted, In the far more complex opera- 
tions of.the development and growth of organismis, affected 
as we know they are by almost infinitely numerous and 
ever varying external and internal |causes, it would be a 
much greater mystery if there were no variations, and if 
absolut. ly identical forms were produced by constant 
diversity of condidons. Even the successive offspring of 
the same parents are developed under very different condi- 
tions. At each succeeding year, and at every different 
period of each year, the paygnts haye change@ in age, in 
size, in viguury, health, amc conStitution ; they may be 
living in a different locality, have different fodd, and be 
~subjectetl to very different pnysical and mental influences, 
Add to this the effect of cross; unions of distinct 
individuals, each with, its own characteristic pecu 
liarities, which are in varying dggr@es transmitted 
further, that these modified 


that, because we are ignorent of dye ta by which metals. 


cors@itions from the patents, and intercross perhaps with 
a distinct set of individuaés and then edd the effects of 
atavisin in bringing up long losteancestral charatters, and 


e “it can hardly be said that the almost universe fact of 
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in some way connected with Azs reasoning powers.” But: | 
this is Dr. Laycock’s view, which I have expressly repu- 
diated, and I have never used a word to show that I. 
believed that man has modified his own structure in any! 
important degree, by the conscious or unconscious exercise , 
of his reasoning powers. I have, it is true, declared my , 
belief that “some intelligence” has acted on him, but F 
have also, I think, made it quite clear that I did not be-~ 
lieve it to be his own intelligence. The inconsistency, 
therefore, is of Mr. Bennetts making. » 

I think I have aow noticedtthe chief points in this last 
assault on the theory of Natural Selection, which "has 
failed, like all preceding ones. Its author also exhibits 
the usual inability to keep steadily before him great : 
fundamental principles of the theory he is discussing, so ‘ 
that his arguments continually break down owing to his 
taking a partial and wholly inadequate view of its mode 
of operation. In the case of “mimicry” he is not suffi- 
ciently careful in his statement of the facts, and this, com- | 
bined with his imperfect grasp of the theory, entirely- 
neutralises the elaborate numerical proofs which at first | 
sight appear so overwhelming. ALFRED R, WALLACE 





SCIENCE IN PARIS | 


[5 the course of an article on the present conditioneof . 
Paris, the Engineer gives the following account of 
theeffects of the war. The use of the electric light is 
common to both sides in the present struggle, but the 
French have used it largely. The apparatus set @up on 
Montmartre is arranged by M. Bazin, and is electro- 
magnetic. The central cylinder supports four series of 
double coils covered with copper wire enveloped. in silk ; 
the cylinder is rotated by a small steam-engine of 3-horse 
power, making 400 revolutions per minute. The lamp 
used is of the ordinary form, with the Foucault-Dubosc 
regulator. The reflector $ parabolic in form, ang the 
whole is surrounded by a shield to hide it from the enemy. 
This light, from its elevated position, commands the 
whole of Paris, and. the plains around. A spectator on 
Montmartre sees distinctly the details of the /agadepf a 
building which stands 2,600 metres off; at 2,900 metres 
aman may be seen standing at a window, at 3,000 metres - 
a mass of cavalry or infantry is’ distinguishable, and at 
4,000metres the déme of the Inv#lides, with its bands of 
gold, is brilliant. A man cannot be seen ôn the dome at 
that distaiicé, but on walking towards the building all 
soon becomes clear. On the ramparts, at 3,800 metres - 
from Montmartre, the light is sufficient to read an ordinary 
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*Thiis, though. tse practical effect of the lamp only 
extends *abođt 300 metres from its position, the field is 
Aoo -to-the extent of 700 metres, for te benefit of 
alli-placed between the light:and the object. Thus a 
sentin®l on the ramparts can $e about 3,000 metres from 
the enceinte, and by this means strict watch is kept upgn 
the.plains around the city at night, as far, in one direction, 
as 1,000 metres beyond St. Denis. M. Bazin is now occu- 
pied in-applying his apparatus to the purposes of night 
telegraphs, by the adoption of the system of flashes~-men- 
tioned some time since in the Mxgincer—and with the 
aid of coloured lenses. A corvette—the Coligny—already 
possesses such a signal apparatus, and the signals are 
distinctly viele at more than eight miles’ distance. The 
action-of the lamp, and also the movements of the appa- 
ratus, are remarkably steady, and M Bazin has received 
high testimonials from. the authorities of the goed working 
of his instrument. ~ 

M. Viollet-le-Duc, who is*M. Alphand’s second in com- 
mand.of the corps of civil engineers and.architects aiding 
the military authorities, has made an interesting report tq 
General Trochu respecting the works executed during the 
past month by the auxiliary engineers around Paris. It 
appears, according to this document, that the expense of 
these works has been only:105,000f., while under the 
military system they would have cost 230,0%f. We have 
not seen the report, but we presume that M. Viollet-le- 


» Duc, and .the other architects and engineers, gave their 


services-and advice gratis, and this would, of course, save 
the country a considerable sum. < & 

-The Government has voted the sum.of 40,000 francs to 
enable M, Dupuy de-Léme to Carry out his proposed plan 
of navigable ballgons. The subject has Deen twice dis- 
cussed in the Academy of S@iences, andealthough some 
members have advocated the use of a small steam-engine 

‘or other motive power, M. Dupuy de Léme is no doubt wise 
in adherjng to manual power, which presents all the force 
necessary with none of the inconveniences of machinery, 
and an-adaptability to circumstances which no machinery 
can possibly possess, The men will form a crew to aid 
the landing of the balloon, or in extricating it from any 
difficulty, while any engine would be, when not in use, a 
dead weight arid awkward encumbrance. Moreover -an 
aérostat, with steam or other power, is now in construc- 
tion by-another inventor or adapter. - 

During the discussion M. Dupuy de Lome showed by 
calculations that his balloon would have a constant ascen- 
sional force up to 870 metres altitude, but beyond that to 
1,110 metres a little gas must be lost. At all events, be- 
twean 25Q metres and 870 metres the altitude could oscil- 
late (by means of. the extra pocket or swimming bladder) 
withoug loss of gas; and, of course, there would be the 
usual expedient of- ballast to be depended on also. Dr. 
Monra edvocated the use of heated air in place of gas. 
Fifty deg. Céntigrade would be sufficient, and the heat 
might be retained by making the balloon double—that fs 
to say, one balloon within another. The Aigle Mongol- 
fière, said. the Doctor, used to be inflated in twenty 
minutes, while it takes a whole day to fill a balloon (up- 
wards of 1000 cubic metres) with gas. Mongolfier bal- 
loons sent up. within twenty @eagues of Paris would 
Gertainly fall in the city, and it is a pity they have not 
been tried before this. Should the siege not soon be 
raised, will not the English aeronauts or others try and 
send a few letters into Paris? 





PROFESSOR HELMHOLTZ ON FARADAY 


W E-have been -favoufed by Prof. Tyndall with the 
'  following’translation of a portion of the preface 
to the German Edition of “Faraday as a Discoverer,” 
recently superintended by Professor Helmhobz :— 
“The name of Faraday is one to, be held In revererc2 
by all nayiral philosophers. _Many times in Sian: 
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in connection with lectures which I delivergd at the Royal 
Institution, I had myself the privilege of his obliging 
help and the pleasure of his amiable society. Thé Serfect 
simplicity, modesty,. and wndimmed purity of his cha- 
racter- gave to him a fascination*which I have never 
experienced in any®other man. I had therefore a duty” 
of gratitude to fulfil towards him, * z 

“ But apart from this, and apart from that friendship for 


` Faraday’s younger associate and successor, the authow 


of this book, which induced me to undertake the task, I 
believed that I should render a service to German readers 
by facilitating, as far asin me lay, an insight into ¢he 
action and character of a mind so richly and peculiarly 
gndowed, and so entirely the product of natural growth. 
“It is, moreover, by no means for the philosopher only 
that such an insight possesses interest. His interest, 


certainly, is the most immediate, for it has hardly been - 


the lot of any single man to make a series of discoveries 
so great and so pregnant with the weightiest consequences 
as those of Faraday. Most of them burst upon the world 
as surprises, the products, apparently, of an inconceivable 
énstinct; and Faraday himself, even subsequently, was 
haftdly able to describe in clear terms the- inteliectual 
combinatigns which led to them. These discoveries, 
moreover, weft all of a kind calculated to influence in the 
profoundest manner our notions of the nature of Force. In 
the presence of Faraday’s mazneto-electricand diamagnetic 
discoveries more particularly, it was impossible for the 
old notions of forces acting at a distance to maintain 
themselves, without submitting to essential expansions and 
alterations. The clearer expression of these changes is at 
the present hour the object of physical science. 

“in what way such extraordinary results were achievedis 


naturally a question of the first interest to the investigator, 


who strives after similar though-more modest ends. But 
Faraday’s development appears to ihe to possess no small 
human interest in relation to many theoretic questions of 
psychology, and to the art of education. The external 
conditigns under which he cultivated those striking 
capacities which excite our wonder were the simplest that 
can be imagined. He was completely self-taught; brought 
up in humble circumstances, having received no more than 
the commonest instruction, and having been only favoured 


by fortune in the circumstance, that when he was a poor ` 


appreatice to a bookbinder, he found, at the right time, a 
helper in Humphry Davy, who recognised his peculiar 
gifts, and procured-for him the possibility, though in a 
subordinate position, of working in the direction towards 
which his genius impelled him. 

* And throughout his whole life and labours, the advan- 
tages and disadvantages of such a mode of develop- 
ment reveal themselves in‘ simpler and larger traits 
than in the case of most other similar celebrated names, 
The principal advantage rose undoubtedly from the fact 
that his intellect was not too soon subjected to theoretic 
fetters, but enjoyed its freedem in the presence of natural 
phenomena ; and that instead of book-learning he per- 
mitted the fulness of Nature herself to operate upon his 
open mind, The disadvantages are, perhaps, of a sub- 
ordinate kind ; but they reveal themselves in quite as un- 
mistakeable a manner when he strives to give expression 
to his ideas® and to supply, by all kinds of sensuous 
imagery, the want of matnematical cuftyye. This is 
manifestly the way in which he“alighted@ upo: his Lines 
of Force, his Ray Vibratidns, and other notions, ewhich 
bewildered the investigators of his time, and the truer 
and clearer meaning of which has been in part madz out 
By mathematical ¢heory since Faraday himglf ceased 
from his labours. . e, 

“ And still, in this unlearned son of a smith; who held 
{gst throughout his life the” pious Greed of his fathegg, 
ran a vein of philosophy whic gave him the right 
to be eranked among the foremost of “those engaged 
in the geleeral intellectyal travail of our age. That 
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as Tyndall inferms-us, he retained the term “ Natural 


. Philogoghy,? usual in England to express physical science, 


and tite name “Philosopher” for the cultivator of that 
seience—lies essentially in *the nature of his work. 
After the science of our age, in its laudable efforts to 
‘make quan knowledge a true image®%of the actual uni- 
verse, had shattered many an old metaphysical idol, 
it halted amid the transmitted forms of physical ideas 
regarding Matter, Force, Atoms, and Imponderables, 
These names were even converted into new metaphy- 


-sical shibboleths by those who thought themselves most 


advanced in the way of enlightenment, It was these 


‘ ideas that Faraday sought in his riper labours to, purify 


from everything theoretical, which was not the true and 
immediate expression of the facts. More especially he 
opposed the action of fgrces at a distance, the assumption 
of two electric fluids and of two magnetic fluids, and, in 
like manner, all hypotheses which contradicted the law of 
the conservation of force, of which he had an early pre- 
sage, though he singularly misapprehended its mathema- 
tical expression. And in these precise directions he 
exercised, in the first place, the most unmistakea}le in? 
fluence on the physicists of England. The mathemiati- 
cians among them, especially, labour to render theories 
of phenomena the pure and true exaressitn of the laws 


-of fact, to the exclusion of all arbitrary theoretic devices. 


In this way Faraday’s ideas, though in a modified-form, 
often reveal themselves with their true significance 
assigned to them.” 


EARTHQUAKE OF OCTOBER 20, 1870 

WE have been favoured with the following particulars 
of this earthqueke byProf. Newton, of Cambridge, 

U.S.A. ;— : a 
On Thursday morging, Oct. 20, an earthquake vibra- 
tion was felt throughoit Canada, and the northern part 
of the United States from Maine to Iowa. It seems to 
have been more severe jn Canada and in New England, 
In many places the stock was sufficient to thros down 
chimneys, crack the walls ‘of buildings, and do other 
damzge. It was remarkably severe for the region of 
country visited. At New Haven, as well as in many 
other places, there were two distinct series of vibr&tions. 
Prof. Twining has carefully collected- information from 
several persons as to the time of the occurrence and 
duration of the vibrations. The beginning of the first shock 


“was at 11" tg™.455 A.M. New Haven meantime. It lasted 


ten seconds, and its individual vibrations were about two- 
thirds of a second in daration, or one and one-third second 
for a complete double vibration. After an interval of five 
seconds there was a second series like the first lasting eleven 
seconds. The motion was not a simple oscillation, but there 


was arocking motior, indicating‘a vertical component in. 


the movement of the earth. The vibrations were not severe 
enough to arrest universal attention, though multitudes 
felt a peculiar sensation without recognising the cause. 
The direction of the vibration was N.N.E. to S.S.E. At 
Cambridge, Mass , according to Prof. Winlock, the direc- 
ton was about 10° north of east, as determined by the 
appeaance of the sides of a vessel containing milk. Mr. 
Farmer, at Boston, gives 115 25™ 395 for the time of 
the ending of the vibrations, Cambridge mean time. 
This woulde imply tngt the shock reached Boston a 
minute ahd thoe fourths earlier than New ~Haven. 
At Cl&véland, Ohio, several clocks were stopped by theearth- 

vake, cach indicating very nearly ro" 45" A.M. ‘Lhisis ap- 
proximately the instapt at which the shock reached Ney 
Haven. $tis reported that the shgckteached Quebec 30 
seconds befère it did Montreal, the telegraph operator of 


-the former city begng in the act of inquiring ef the 


@perator in the later’ one respecting the earthquake, whan 
it arrived-at Montreal.e These data s¢®m to show that the 
general progress of the wave’was from Nofth to*South, 
Slight vibrations we:2 felt as fay south as RicAmond, Va. 
and as far west as Dubuque, Iowa, ee 
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“NOVEMBER METEORS OBSERVER AT THE 
BADCLIFFE OBSERVATORY 


+ 

‘THE following is a list'of Meteors observed at this | 
Observatory by Mr. Ifucas, on the nights of Novem- 

ber 12, 13, and 14, 1870. ° oe” - = 

On Nov, 12a watchewas kept from- 7° -15™-to 8° 30™, and 
from I1! tos3” 307, - aan 

At 8 20" a meteor was seen of the 4th magnitude, from 
Capel'a, a little to northward. a ; 

At 12" 29", one of the ist magnitude, white, flashed 
from a Cephei to a Cygni. : ; 

At 12° 48m, one of the Ist magnitude, froma Urse 
Majoris to Polaris, below the stratus clout! which over- 
spread the sky, and nearly hid all the stars, the two 
mentioned being just visible. Duration, 1*°5. 

At -12 $7™, onè of the 1st magnitude, white,.seen for 
an instant about. 7° or 8° east of Polaris, appearing. to 
burst over the point of appearance ; motion southwards. 

Pov. 13.—At 3° 5", one of the 3rd magnitude, visible 


“dor 38, downwards towards the south, 


At 8" 20", one of the Ist magnitude, visible for 25, with 
a long train, from e Cygni to a Aquilæ. l : 
At 9? 38", brighter than Jupiter, of a blue colour, 
visible for 48, from near Capella to o Ursæ Majoris. 
The sky Was overcast at 11" 30, and continued so 
nearly all the night, raining from 14™ to 16", 
- Nov. 14.—At 10° 54", one of the Ist magnitude,« 
white, visible for 1*5. From 8 Aurizgz to a cloud near 
25 Lynxis; direction, N.E, - 
“At 115 1™, one of the ist magnitude, visible for 155. 
From a cloud a little to the west of Rigal; downwards. 
At 11% 19", ene of the gst magnitude, visible for 2°; 
near . and x Arfdromedztoa Cygni, ~ ` i 
At 128 33™, one of the 4th magnitude. From a Cephei 
downwards ; a short path. i 
Cloudy from 18° to 11 30"; tolerably fine asterwards 
till 13, when clouds covered the sky again. 
ROBERT MAIN 


` NOTES 


WE are glad to announce that the Governnfent gas expressed 
its intention to aid in the most ample manner the proposed 
Echpse Expeditions. In making this qnnouncement we ieel 
that what has recently appeared-in the daily Press renders cer- 
tain explanations desiable, which otherwise might have been 
omitted, In our last number we stated that deputations had 
heen appointed both by the Joint Committee and the Council of 
the British Association to wait upon Mr. Gladstone. To 
fhis we'must now add that the letter of the Secretary of 
the Joint Committee, which was toask Mr. Gladstone to 
appoint atime to reeeive a deputation, was not sent to Mr. 
@ladstone, and did not ask that a time should be named ; 
in fact it was a letter sent to the Treasury, apparently only for 


a 


-| their information, and was nothing more than a copy of the reso- 


lution passed at the meeting of the Jomt Committee After a 
week had elapsed without any answer being received by: the 
Joint Committee to the 1@ter which it was supposed shad been 
sent to Mr. Gladstone, asking him to name a time for a depu- 
tation; a member of the Joint Committee, Mr. Lockyer, called 
at the ‘Treasury to“inquire the reason of the delay in the answer, 
and of course he was informed that no letter had been ®eceived 
requiring any answer. Upon it being 1epresented that a delay in 
the announcement of the Government intentions until a proper 
letter gould be re@eived from the Secretary of the Royal Society 
would be fatal to the Expedition, Mr. Lockyer was requested to 
state the actual requirements of the Scientific Bodies to Mr. Lowe, 
and upon his having done so, the Chancellor of the Exchequer, 


_Who, so far as we know, heard then ol the expedition for the first 


time, at once expressed his opinion that stfh an expedition was 
one eminently worthy-of Government aid, and that the Govern- 
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ment would dg all that was requisite to further the’ objects sough# 
This decision of the Governmefit was announced to the Royal 
Astronomical Society by the Astronomer Royal on Fiiday last, 


° and since then, the arrangementsor the Expedetion have moved 


is 


apace. There wall be æ ship furnished by the Governmenteto 
carly observers to Spain. There wil? be funds to convey ob- 
servers overland to Naples, and a ship to carry thém on to Mes- 
sina. The various European governments have been 1equested to 
aid the varioug*parties, and, geneiallygthe influence of the Govern- 
ment is being brought to bear in every way. This taken in con- 
nection with what has appeared in these columns before, and a 
letter which %he Astronomer Royal has addressed to the 
Daily News, shows that now ali the facts are out, the 
whole blame of the long delay must fall on the officers of the 
Joint Committee, who, apparently unable to perfon the duties 
entrusted to them, still did pot call the Committee together 
to receive instiuctions We should not write in so decided a 
tone on such a painful subject did we not feel that it is simpy an 
act of justice to the Government to state, as plainfy as our infor- 
mation enables us to do, exactly where the real blame rests. 


+ 
Ir will have been observed that Dr. Carpenter's letter in our 


number for Oct. 27, called in question, on the guthority of Sir 
R. I. Murchison, the accuracy of our repoit of the conversation 
which followed the reading of Mr. Gwyn Jeffreys’ paper in 
Section C of the British Association. We have communicated, in 
consequence, with Mr. Jefhleys, by whom we were favoured with 
the report in question, and who assuies us that ‘‘ to the best of 
his recollection and belief the report was quite accuiate as con- 
veying the purport®f Sir Rodeiigk Murchison’e remark.” While, 
therefore, we are unable to decide the relati¥e accuracy of two 
different recollections of the same circumstance, we cannot but 
congratulate owselves that the misunderstanding, if it were so, 
has drah out such a full exposition of Dr. Carpenter’s views of 
the bearings of the Forcufzne discoveries on modern geological 
and physico-geographical theories. 


In addition to the notices of papers to be read at the meet- 
ings of the sciegtific societies in London, we shall be glad to 
insert in dtr ‘‘ Diary” the titles of those to be read at the 
leading provincial societies, when of sufficient interest, and if 
forwarded to us in good time. i 


~ BRASENOSE College, Oxford, offers an open fellowship for 
Natuial Science or Mathematics in February next. Candidates 
for eNatural Science must communicate with the Principal by 
letter not later than the 20th December, As this is one ot 
the fegv colleges which have hitherto held entiely aloof fem 
Natural Science, this fellowship 1s clear evidence that the value 
of such®studies is yearly becoming more appreciated at Oxford. 


THERE will be offered for competition, at St. John’s College, 
Cambridge, in 1871, an Exhibition of 50/. per annum for pro- 
ficiency in Natural Science, the Exhibition to be tenable for three 
yeais in case the Exhibitioner have passed within two years the 
previous examination as requiredgfor candidates for honours : 

® otherwise the Exhibition to cease at the end of two years. The 
candidates will be examined ın (1) Chemistry, including practical 
work m the laboratory : (2) Physics, viz., electricity, heat, light ; 
(3) Physiology. They will also have the opportumty of beng 
examined in one or more of the following subyects—(4) Geology, 
(5) Anatomy, (6) Botany, provided that they give notice of the 
subjects in which they wih to be examined four weeks prior to 
the examination. No candidate will be examined in move than 
three of these six subjects, whereof one at least must be chosen 
from the former group. It is the wish of the masters-and seniors 
that excellence in some single depaitment should be specially 
_ regarded by the gandidates. They may also, if tlfey think fit, 


offer themselves for examination in any of the classical or mathe- 
+ 


+ S e n 


‘matical subjects. ` The Exhibitions are not limited in respect to 
ithe age of candidates. . The examination will takeepjace on 


Apnl 21st and 221d, and the names of candidates must èe sent e | 
e e 


in at least ten days beforehand, ° 


_ THE series of scifnce lectures addressed to working men at 
Manchester are a great success. , Three weeks ago Prof. Huxley 


opened the series by a very interesting lecture on Coral Islands, e 


On Wednesday se’nnight, Prof. Roscoe lectured on Spectrufh 
Analysis, and this week Mr. Huggins lectured on the Spectrum 
Analysis of the Stars, These lectures, which are to be continued 
through the winter, have been literally crowded by most attentive 
@udiences, and since full reports are published in the Manchester 
‘daily papers, there is every hope that much permanent benefit 


wil be derived fiom them. ‘ 


THE following are the lecture arrangements at the Royal 
Institution or Gieat Britain for 1870-71 :—Christmas lectures 
(adapted to a juvenile auditory), Prof. Odling—Six lectures 
‘On Burning and Unburning,” on Dee. 27, 29,.31, 1870; 
*Jan. 395, 7, 1871. Before Easter, 1871, Prof. Michael Foster— 
Eleven lectures ‘(On the Nutrition of Animals,” on Tuesdays, 
jan. 17 tè Mørch 28; Prof, Odling—Eleven lectures ‘On 
Davy’s Discoveries ın Chemistry,” on Thursdays, Jan. 19 to 
March 30: Mr. W. H. Channing—Four lectures ‘On the 
Progiess -of Civilisation,” ou Saturdays, Jan. 21 to Feb. II; 
Prof. Jowett—Three lectures ‘‘On Socrates,” on Saturdays, 
Feb. 18, 25, and Match 4; Mr. H. O’Neil—Four lectures “ On 
the Spint of the Age,” on Saturdays, March rr to April 1. The 
Friday evening meetings will commence on Jan. 20 “The Friday 
evening discouses before Easter will probably-be given bye 
Profs. Tyndall and Odling, the Dean of Westminster, Mr. E. 
J. Reed, Mi. James W. Douglas, Dr. gCaspenter, Capt. Noble, 
Prof. Clerk Maxwell, Mr. Norman Lockyer, and Mr. W. 
Matteu Williams. After Easter:—Prof. J. J. Sylvester— 
Three lectures “On Emanuel Kant,” on Tuesdays, April 18, 
25, and May 2, Mr, Charles Brooke—Two lectures ‘On Force 
and Energy,” on Tuesdays, May 9 and 16. Prof. Tyndall— 
Hight lectures, on Thursdays, April 20 to June 8.. Mi. Norman 
LockYer—-Eight lectures ‘*On “Astronomy,” on _ Saturdays, 
April 22 to June ro, ant es 
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Tue British Medical Journal reports that at a meeting of a 
committee held in Edinburgh on November 7, it was stated that 
the form of the national memorial to the late Si: James Y. Simp- 
son had been agreed upon as follows: 1. A monument and 
statue in Edinburgh; 2. A marble bust in Westminster Abbey ; 
3. A hospital m Edinburgh for the diseases of women, con- 
structed on those principles which Sir James so often and so 
clearly enforced ; 4.‘ Similar hospitals in London and Dublin, 
should sufficient funds be obtamed. ' It was also stated that a 
sum. of 1,950/, had already been subscribed. ; 


AFTER the conclusion of the ordinary business of the meeting of 
the Royal Medicaland Chirurgical Society on Tuesday the Sth inst., 
the meeting was made special for the pu pose of confirming, or re- 
jecting, the following resolution, proposed by Mr. Paget, seconded 
by Dr. Quaift, and passed at a sgecial meeting of the Society on 
Dctober asth;-—f That the Coumeil be requgsted to consider 
whether, while maintaining the chatter anfi conSitution of the 
Royal Medical and Chirurgical Society, it may be pôssıble toe 
obtain a more complete co-operation with the Pathological, » 
Obstetrical, Clinigl, and Epidemiolegical, or other societies for 
the promotion of Medical Science,” after a lengfħened debate, + 
Dr, Paget’s resolution was confirmed by a small nfajority. E 


THe Chemical News gives a short i of a convenien form 
of spectrogcope for use in å laborafory, by Mr. John Biowning. 
It is so anstructed that jt may be kept m close proximity to ae 
chemicgl laboratory without injury. The prism is provided with 

* g s e 
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° adjustment of the instrument, to allow of a bottle prism being 






a cover, which should be put on sith a little bees’-wax ; or, 
better stille bees’-wax and tallow, This prism, with cover com- 
e plete, gin be removed, and replaced withdut deranging the 


substituted for the purpose of taking|the reactive index or dis- 
persive pewer of any*liquid The stand of the instrument is of 
wood, and the whole is enclosed in la circular cover which fits 
tightly round the base of the instrument, and has no other 
joint or opening, 


THE Leeds Naturalists’ Field Club will hold the fol- 
lowing conversational oper meetings, at the Rooms, South 
‘ Parade, every alternate Monday nies at eight o'clock :— 
(1870), November 7, “A November Day at Boston Spa,” 
Mr. J. W. Taylor ; November 21, | t Geology as a Study,” 
Mr. L. Acomb; December 5, “ wh History of the .Painted 
Lady Butterfly (Vannes Cardui),” My. W. Tumer ;_ December 
Ig, “ Ammalcule,” Mr. W. ia” M (1871), January 2, *‘ The 
History of a Mushroom,” Mz J. Abb t; January 16, ‘* Wasps,” 
Mr. W. D.' Roebuck ; January 30, “Our Trees and thei Uses,” 
Mr. Jas. Brodie ; February =3, “ Protozoa,” Mr. T. Hick®B. 4. 


“Tue Annual Exhibition of the Photographic Soggty @f London 
was opened at the Architects’ Gallery, | o. 9, Conduit Street, bya 
private reception of their friends by the members of the Society, and 
the exhibition will remain cpen to if e public until the last day 
of the current month of November. T exhibition -is quite as 
large as was the eminently successful xhibition of last year, and 
certainly leaves the impression that there 1s manifest and unmis- 
takeable evidence of progress in thejart dwing the year. The 
@ork of many of the leading and best known exhibitors is in 
advance of their exhibited specimens of the last year, and- 
there are some individ] photograph now to be seén upon the 
walls of the gallery which it can hardly be too much to say are 


of higher excellence, both as ‘pictures| and ag photographs, than - 


any that have before been produced. |We may mention jn par- 
ticular ten large portraits by Col: Stuait| Wortley, taken direct from 
life, and marvellous specimens of tasteful and exquisite portrai- 
ture; two large portuaits, also from life, by Mr. Warwick Brookes, 
of scarcely inferior power and excellence ; Vandyke and Bréwn’s 
solar camera enlargements of the poet Longfellow; and Mr. 
Blanchard’s large Rembrandtesque life portraits. Of , large 

- landscape work, Mr. Care, of Worcester, .deser'yes special 
notice ; and Mr. Robinson’s sea pieces, ‘Turn of the “Tide” and 
Outward Bound, ” ure admirable bits |of true nature. Mr. Robert 
Faulkner has somé very pretty applications of the instantaneous 
branch.of the art in catching the fitfuljaspects and characteristics 
of children ; and Mr. Vernor. Heath h 
scenery and foliage; nor ought we t | pass by “ Hop-picking,” 
by Mr. Stephen Thompson, and Captain Lyons’ Indian pictures ; ; 
and we may ‘add to this list Mr,. Manners Gordon’s small pic- 
tures from dry plates, 
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HERR A. PETERMANN has published a brief paper, in which 
he recapitulates the main resalts of the various North Pole Expe- 
ditions of the present year. Eerr von Heuglin and Count Zeil, of 
the German Expedition, remained from July 15 till Sept. 1§ in 
and near East „Spitzbergen which they explored, mostly inf 
boats, from yet to 798 N. lat They laim to hav& discovered 
„extensives land to the east of Spitbireen, This land, Herr 
o Petermann maintains, it is a mistake to identify with the land 
® discovered by Gillis in 1797, which lay 80° N. lat. The land 

e - Which was seem from the White Mountainsof Spitzbergen by the 
> Swedish Expedition in 1864, 80 nautical miles to the east, was 
e put down on the map as agneck of lan lying 79° N, lat. “Herr 

vorPeuglin and Count Zeil g says Hetr Petesmann, ‘have now | 
discovered, -36 nautical milés to eo of Spitzbergen, a eon» 

e *tinent, extending from 79°to em 
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te south, at least 60 (German) rhiles—whic® ĉontajps numerous 
sharply-pointed peaks, and whieh, in case it is really connected 
with Gillis Laffa, might dt least'equal Spitzbergen in size.” Thi! 
isclaimed as the mpstimportant polar discovery that has beetmade 
for gome years. Herr Heuglin has brought hope with him from 
East Spitzbergen fourteeg chests of geological, zoological, and 
botanical specimens, The news of the war reached the explorers 
in September. Count Zeil, a lieutenant in the Second Royal 
Wurtemberg Jager Battalion, at once hastened Ime to Stutt- 
gart, and, having had an aftdience of the King on October 20, 
proceeded forthwith to his regiment in France. Herr Petermann 
announces that the Russian Expedition, which hggbeen’accom- 
panied by the famous academician, Von Middendorff, has prose- 
cuted interesting scientific researches between Novaia Zemlia and, 
Iceland. Awong other things, it is said, he has identified the 
Gulf-Stream as far as Novaia Zemlia at the very considerable 
temperature of +10° Réaumur, With reference to an article by 
HerigPetermann on the subject of the Gulf-Stream, Herr von 
Middendorff writes to him :—‘‘1 am extremely glad that your 
theory respecting the extension of the Gulf-Stream is not only - 
gonfirmed, but has even been greatly ee you were bold, 
but Mother Nature is still bolder.” 


“AT a time wen so much is being said about the value of” 
fungi in general as profitable and wholesome articles of food, and_ 
also when France is being so largely overrun by foreign troops, © 
the following notes on the Truffle cultivation in the Department of 
the l'ordigne, written a short time before the outbreak of the pre- 
sent war, may be of some interest. It shows the money value of 
these delicacies, and how profitable a business j is their cultivation. 
The method adopt&l for propagđting them is to sow acorns, and 
the best truffles are found under the resulting oak-trees $ but 
the evergreen’ oak, and juniper‘trees are also grown for the same 
purpose. An instance is cited of a person who inheritedga piece 
of land worth 8/, anf who thus sowed it with acorns; the 
truffles thereby obtained realise now as much as 160/. a year. 
There are many varieties easily distinguishable to those accus- 
tomed to thetrade. ‘The truffle is dearer in Périgord than in 
Paris, where it is mixed with an inferior quality, and therefore 
can be sold at a lower price. Tt comes to perfectioneabout the 
middle of November, but large quantities are collected and sent 
to market in September and October. These are called 
‘ feurs,” and-are-without smell. It is pretended that they have 
not come to maturity, and that a large portion of the produce is 
thus spoilt: The total revenue derived from the truffle commerce’ 
amounts to 20,000/, a year in the Arrondissement of Tarlat, ånd 
to gbout the same amount in Périguéux, 


Ir is interesting to note the progress the Japanese are making 
in the art of printing, &c. - Hitherto they have onfy been 
acquainted with the Chinese mode of printing, from engraved. 
wooden blocks. - Lately, however, they have engaged the ser- 
vices of an English gentleman,’to set up for them an establish- 
ment for type-founding; electrotyping, and printing on the Western 
method, and to give them such instructions in these arts as will 
enable them afterwards to carty on the business. Type-founding 


“and electrotyping have now for the first time been introduced ® 


into Japan, : 
Ar the last ordinary meeting of the Hackney Scientific Associa- 
tion, held on Nov. 8th, Mr. Henry T. Vivian announced that he 
had discovered the variability of e Herculis, a small star to the 
N.E. ofm. “From observations extending back to the autumn of 
last years he had @educed a period of aboyt 21 days, with 
probably a second longer period. The amount of variability in 
the star’s lustre is from a large 5th mag. toa small 6th. Thestar 
is numbered 60 in Map 10 of Mr. Proctor’s New Star Atlas, - 
although in Map 8 it is numbered a A PRR an error on the 
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e THE MICROSCOPE : 


HE VALUR @F NITRATE OF SILVER AS A REAGENT-FOR DE- 
MONSIRATING MINUTE STRUCTURE -Since Von Reck- 
lin@hausen drew attention to the beħutiful refults to be 
btanede by the use of a weak gplution of nitrate of silver, 
in the study of the finer distribution of vessels, and 
especially of the *lymplfitics, much discussion has takes 
place as to the trustworthiness’ of re@ults obtained by this 
method, and theie are some histologists of merit who maintain 
that the whole thing is false and delusive in its effect. The 
method consistg m immersing perfectly fresh (warm from 
the anımal} tissues m a $ per cent. aqweous solution of nitrate of 
silver, leaving them there for from five to ten minutes, and then, 
after thorough washing, mounting in glycerme, and exposing to 
sunlight for ha gin hour, or two or three hours as the case may 
be. If desired, the tissue may be plunged while fresh into serum 
(preserved with just a trace of iodine), and after two hours’ 
maceration therein may be smoothed with a small paint-brush, 
to remove superficial epithelium (as, for stance, in fhe centrum 
tendineum of the guinea-pig), and then placed in the silver solu- 
ton It m, however, eS by Dr. Klem, of Vienna, to 
Inush away the superficial epithelium of the thoracic surface if 
the lymphatics of the centrum tendmeum are to le examined, , 
hefore removing the diaphragm from the body, whilst perfectly 
fiesh and warm, warm water bemg used for this purpose, and 2 
camel’s-hai: paint-brush + immediately after this ‘‘pencilling” the 
r centrum tenclineum is cut out and placed in the nitrate of silver 
solution In the same way, m researches on ghe cornea the 
conjunctival epithelium may be removed in the living animal 
and the silver solution then apphed. Dr. Klein, Professor 
Stricker’s assistant, has found that the best results were 
to be obtained with the cornea, by 1emoving the conjunc- 
tival epithelium, and rubbing the corneal surface well with 
lunar caustic, and removing the cornea in half an hour's 
tme. Ths method proves’ admnable with frogs, and 1s 
probably applicable to other cornee. Thg results of the 
nitrate-of-silver-staming as seen Ñ the centrurg tendineum, are 
that beth thoracic and peritoneal epithelrum (where not pencilled 
away) are stained, the outlines of the cells being brought out very 
distinctly. In addition to this the epithelnym lining the vessels 
which mn#in the centrum is also brought out, and especially the 
curiously crenated epithelium of the fine fymphatics is demon- 
stated. Moreover, Recklinghausen pojnted out that small 
bianched- cavities become delineated connected by their branches 
to oneanother, and opening into the lymphatics with the crenate ' 
epithelium. These lacunar channels, “the juice canals,” are, 
brought into viewsby the action of the s lver m staining the sub- 
stance of thefr walls but leaving the cavity ee <A successful silver ` 
preparation of the centinm tendineum of a guinea-pig, for in- 
stance, shows these structures clearly, but it is not always 
possible to succeed Besides the remarkable epithelium of the | 
lymphatics and the yuice-canals, a hexagonal pavement of enor- 
mous cells is demonstrated on the nerve sheaths, and an ex- 
ceedipgly fine ceil pavement on the adventitia of the small veins ' 
in some beautiful silve. preparations of the ‘centrum ” made by | 
Dr. Burdon-Sanderson. The results in the cornea are ver 
remark@ble, for the whole substance of that tissue in the frog Is , 
demonstrated to be filled with oblong radiating cavities, com- 
municatnfg with one another by their branches, and of so angular _ 
and iegalar a character as to yive the appearance of a mosaig- | 
work or some such elaborate device. These cavities correspond 
to the juice-canals in the centrum tendineum, it is by their means 
that the cornea is nourished, it is they which contain the large 
star-like cells or protoplasm-masses brought out by gold chloride, | 
and it 1s along their branches that the divided portions of these | 
cells wander so remarkably inthe precess of inflammatiqn. And 
@ow we fre told by some persons that these me artificial pro- ' 
ductions; that the juice-canals ‘and the radiate lacunæ;, and the ' 
cienate lymphatic epithelium too, are due to fortuitous coagula- 
tion caused by the silver, that they do not :epresent stiuciures 
existing@in life. There are two sets of objectionists, some who : 
deny the whole thing, others‘who go so far as to deny the 
juice-canals and stellate lacunae, but admit the epithelium. An 
exponent of the first order is a certain Dr. Robinski, who in a 
paper published in ehe excelfent Archeves de Physiologe of Brdwn- 
séquard, pretends*that the crenate epithelium, which so many 
have seen in the finer lymph vessels, as well as the juce- 
canals, are due to imperfect ietention of portions of the 
superficial epithelium, and gives a drawing intended to show 
r e 
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this. . The author of the paper has simply failed “utterly ance 
entirely in using the method, and the outrageous¢ view œ 
which he advances: does not require refutation. Everyone 
knows who has made silver prep eu successfully that 
the thoracic, the Iymph-canal. and the peritoneal epttfelium: 


may all be seen lying one over the other in parts of a preparftion, ® 


and that the form’of the second prevents its being mistaken for 
the first or third. Others maintam that the crenate lymph-epithe- » 
lium is simply a form due to the silver, andmot to cellseat all. 
This is mnpos-ible, because the nucleus and cell-contents are 
sometimes clearly demonstrated, and moreover the same form of 
epithehum may be readily cb-ained from large lymph-sacs, of 
some of which it is chatacteristic. The juice-canals, 1f the 
appear doubtful at all when taken by themselves (which indeed 
they do not if a goed preparation is examined), when seen in the 
hght of the stellate lacunee of the frog’s cornea, are clearly under- 
sod, and must be fully admitted- as normal living structures, 
There are, however, persons who object to these, among whom 
1s so eminent a histologist as Professor Schweigger-Seidel, and 
also that accomplished micrographer,® Dr. Ranvier, ‘of Paris. 
They actually hold that these forms are fost-mortem products, 
the ettect of the action of nitrate of silver on the albumen and 
gelatine of the tissue. It is almost as strong a position to take 
up as that of certain schouolmen who maintained that we know 
nothing of the anatomy of living animals. since the air admitted 
on gutt®g them open, and the scissors, produced all the va- 
rious viscera seen in a dissection. There are some strong 
facts whicheweghave witnessed which render such a view un- 
tenable, In the fist place, the stellate lacunze of the frog’s 
cornea are shown in a preparation in our possession, with 
the intermediate substance stamed by yo/d and the lacune 
and cells unstamed, in fact, exactly the same appearance as 
is produced with silver. Hence the stellate form of the lacune 
cannot be due to a specific action of the silver. Again, by 
suvering the hving cornea whilst it is still part of the frog, 
the structure 1s brought out, and may be obtained of all de- 
giees of intensity, the _/orvz, however, always remaining the same, 
and not varymg with the amount of silver allowed to act on it, 
as might be expected had we to do with a precipitation-form, 
which should appear less completely devgloped when less silver 1s 
used. Moreover, the living cells were thus demonstiated lying 
in these stellate lacunæ, creeping up the radiating ‘branches, 
drawing back again, and creeping along others, thus obtaming 
that curigus direction to their movements which one always ob- 
serves m studying them in the fresh, unstained, inflamed cornea, 
The necessity of admitting that the normal structure of the freg’s 
coryea is brought out by the silver method, covers also the 
questign as to the similar structures in the centrum tendineum, 
The “ Saft-canalchen ” must equally be admitted as having a 
living existence, and are not due to the imaginary precipitating 
action of nitiate of silver on some albuminoid, as Schweigger- 
Seidel would have us believe, but a parallel to which he cannot 
find. The chief difficulty with regard to the crenate epithelium 
of the lymph vessels in the centium tendineum is to explain why 
we only see one layer of these cells; they should appear all 
round the wall of the vessel so as to produce a double layer 
as we look through it, but we only see one layer, the other not 
being stained. The action of light, the absorption of the silver, 
aud other causes, may be hazaided as explanations of this ; but 
it would be satisfactory to get a double layer clearly shown. 

So far, then, fiom agreeing with Schweigger-Seidel and other 
objectors, that the silver method of Von Recklinghausen ‘‘ gives 
no true indication of the stracture of the cornea,” nor of simular 
structures, and ‘‘should be abandoned,”* we believe that when 
carefully applied it furnishes most admirable results, difficult to 
attain in any other way at present in our hands, and 1s worthy of 
all confidence, and should be used'as a means of investigation in 
other structures besides those to which it has been already ap- 
plied. ` œ i E R- L 
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REPORT OF ,.THE KEW COMMITTEE OF* THE , 
BRITISH ASSOCIATION FOR THE ADVANCE- 


o% MENT OF SCIENCE FOR 4869-70 


THE Committee of the Kew Obse@vatory su nit to the 
Council of the British Association the follownfg statement 
of thffr proceedings during the past yeap — l 
® At the meeting offthe General Committee at Exeter it waste- 
* Bernghte dermMach. Phys. Classeder Kon Sachs. Gesellsch. 1869, p. 352. 
a 


. tabulations and reductions are now proceeding very fast. 


- FU1, Magnetic Work —In the present state of magnetical science 


“ EN, meee ia ¢ 5 í 
golved that®the existing relations between the Kew Committee 
and the British Association be referred to the Council to report 
thereon. In cogsequence of this resolution, the Kew Committee, 


on the 23rd November, 1£69, prepared for the information of the |. ` 


Coun@l*a statement on the past and present condition of the 
bsétvatory, which was presented to the Conncil on the 11th 
ecember. In this seatement it was shown that while the 

. establishment at Kew Observatory receiveg its main suppoit from 

the Brgtish Association, and was under the control of that body, 

yet much of the apparatus in use at Kew was furnished from 

‘other sources. Thus, the Royal Society had from the Govern- 

*ment-Grant Fund suppliec the establishment with the apparatus 

for testing barometers, with that for testing sextants, with the 

dividing-machine for constiucting standard thermometers, and 
also with the set of self-recording magnetographs at present in 
use, while from the Donation Fund they had furnished the photo- 
heliograph and the Whitworth lathe and planing-machung. 

The Royal Society had Likewise defrayed from the Donation 

Fund the expense of introducing gas into the Observatory, and, 

of building a house for the verification of magnetic instruments, 

besides which they had borne from the Government-Grant Fund 
since 1863 the whole expanse of working the Photoheliograph 

(including the purchase of a chronometer) and of reducing its 

results. The instruments used at Kew for determining the ab- 

solute magnetic elements are the property of Her Majesty’s 

Government, and have been lent to the Kew Observatowy by tHe 

Magnetic Office at Woolwich, under the direction of Sir E. 

Sabine, and many of those magnetic instrumentsgwith which 

Kew has been the means of furnishing scientiff% travellers have 

been derived from the same source. Of late Kew has become 

the central observatory of -he Meteorological Committee, and a 

. commodious workshop has been erected near the Observatory by 

that committee, since othezwise the main building would have 

been too small for the access of work consequent upon the ar- 
rangement eniered into. The statement prepared by the Kew 

Committee contamed likewise a summary of the scientific work 

done at the Observatory, as well as some mteresting historical 

remarks connected with the origin of the establishment, drawn up 
by Sir C. Wheatstone, and in this shape it was submitted to the 

Council of the Brigjsh Association. - The Council then recom- 

mended “That the present existing relations between the Kew 

Observatory and the British Association be continued unaltered 

until the completion, in 1872, of the magnetical and solar decen- 

nial period, and that after that date all connection between them 
should cease.” In-conseqaence of this recommendation, the 

Kew Committee were led to contemplate the dissolution of the 

Kew establishment in 1872, and they became anxious to make 

such atrangements as might enable them to complete their seren- 

tific labours in a creditabe manner before the time of the 
anticipated dissolution. The’magnetic work in particular caused 
them anxiety ; for the annual income of the establishment is 
insufficient to permit of thet work being fully completed by the 
time of the annual meeting of the Association in 1872, Under 
these circumstances the chairman offered to supplement the de- 
ficiency. It will be seen by this report that the as ge 
1e 
recommendation of the Council was also a matter of anxiety to 
the superintendent, Mr. Stewart ; and as the Professorship of. 

Natural Philosophy at Owens College, Manchester, became 

vacant about this time, he applied for the appointment and was 

successful in obtaming it. ‘This will render it necessary for Mr. 

Stewart to reside in Manchester, but the staff at the Observatory 

are such that Mr. Stewart will undertake by their aid to assist 

the committee ın the superintendence of the work of the Obser- 

vatory until 1872. 

(A) WORK DONE. BY Kew OBSERVATORY UNDER THE 
DIRECTION OF THE BRITISH ASSOCIATION. 


it would. appear to be desjgable to preserve as completely as 
possible the details of observations, so shat future theorists fay 
have a larg® andevaluable source of-information by which -to 
test their speculations. The Committee are therefore desirous 
that by the autumn of 1872 a manuscript record should be com> 
pleted, containing all the hcurly tabulated values from the Kew 
Magnetographs arrange@ in monthly tables,’ This record shoula 
be carefull? preserved alorg with tlee original photographic 
traces, in tRe®archives of the Association. Pursuing the method 
indicated by Sir E. Sagine, sad adopting the separating@alues 
fimally determined by him, the Committee further propose to ole 
tain monthly results indic&ting the followlig points tor each of 
7 i e Bi i . `- 


+ Ri 
e 
i (] F ® 
ry ee e 
+ 
+ € e. 





°. [Nov 1 H 1846 


pan pa ——— te = 


the three magnetic elements? distributed accordéng to the hour 
of the day :— - eo oœ 

1. Aggregate of disturbance tending to incrgase the numeri- 

~ cal values. ` : 

2. Agygecate of disturbance tending to decrease the same 

3. Solar-diurnal range of the undisturbed observatigns. 
They suggest that the modthlv results embodying these facts” 
po be published in detail. Finally, theygropose to continue 

e discussion of the lupar-diurnal variations commenced by Sir 

E. Sabine, and carried on by him up to the end of the year 1864. 
In order to work this scheme with sufficient rapidity to complete 
it before the autumn of 1872, additional assistance has been pro- 
cured, the expense of which has been defrayed By the chairman. 
Mr. Whipple, magnetical assistant, has displayed much zeal 
and ability in organising the work and in superintending its 
immediate execution. Already the hourly numerical values of 
the three magnetic elements have been obtained and tabulated in 
monthly forms from the commencement of the series in 1858 to 
the present date ; and considerable progress has also been made 
in the nextestep of the reduction. A unifilar, formerly employed 
by Captain Haig, and of which the constants have been deter- 
mined at the Observatory, hag been lent to Lieut. Elagin, of 
the Russian navy, for use in the Japanese seas and elsewhere. 
A®dip-circle, by Dover, has beef verified and sent to Prof. 
* Jelinek, of Vienna, and another, by the same maker, has been 
verified for Dr. A. B. Meyer, for use in the East Indies, This 
gentleman has likewise received magnetic instruction at the 
Observatory. A dip-circle by Adie, furnished with a deflecting |, 
cylinder apparatus, has been verified and despatched to Prof. 
Bslzani, of tĦe University of Kasan. Three dipping-needles 
have likewise been constructed for Dr. Bergsma, of Batavia, and 
one for Mr. Chambers, of the Colaba Observatory, Bombays 
A deflection-bar has been procured and verified for the Russian 
Central Observatory. A declinometer has been sent to the 
Lisbon Observatory, and a Fox’s circle has been lent to Dr. 
Neumayer, after having been repaired by Adie. The instrument 
devised by Mr. Broun for the purpose of estiniating the magnetic 
dip by means of*soft tron, and constructed at the expense of the 
British Association in pursuance of a re olution of that body 
passed at the Oxford meeting, has been forwarded to that gen- 
tleman at his request. The usual monthly absolute determi- 
nations of the magnetic elements continue to be mede by Mr. 
Whipple, magnetic assistant. A paper embodying the results 
of the absolute observations of dip and horizontal force, made 
at Kew from April 1863 to April 1869, has been communicated 
by the superintendent to the Royal Society, and published in the 
“í Proceedings” of that body. The results obtained evidence 
the accuracy with which the monthly obsergitions have been 
made by Mr. Whipple. The self-recoiding magn@tographs are 
in constant operation as heretofore, also under his charge ; and 
the photographic department connected with these instruments 
remains under the charge of Mr. Page. 
. 2. Meteorologual work.—The meteorological work of- the 
Observatory continues in the chaige of Mr. Baker. Since the 
Exeter meeting, 150 barometers have been verified, and thirty 
have been rejected; I,160 thermometers and 103 hydrofheters 
have likewise been verified. Nineteen standard thermometers 
fave been constructed for Prof. Tait, and two for the Meteoro- 
logical Office. The self-recording meteorological instruments 
now in work at Kew will be again mentioned in the s@tond. divi- 
sion of this report. These are in the charge of Mr. Baker, the 
photography being superintended by Mr. Page. 

3. Piotoheliograpt.—The Kew heliograph, in charge of Mr. 
Warren De la Rue, continues to be worked in a satisfactory 
manner. During the past year 352 pictures have been taken on 
237 days. It was considered desirable that six prints should be 
obtained from each -of the hegatives of the sun pictures taken at 
the Observatory during the whole time that the photobeliograpD 
‘should remain at work, which will probably be from February 
1862 to February 1872. In order to accomplish this, an outlay 
‘of 120/, spread over two years was found to be necessary, and 
this sum has been voted from the Donation Fund of thg Royal 
Society. A large number of these prints has already been 
obtained, and it is proposed to present complete sets to the 
following institutions :— 

e o -The Royal Astronomical Society, e 

_ _~ The Imperial Academy of Paris, e 

. ~ The Imperial Academy of St. Petersburg, 
The Royal Society of Berlin, 
The Smithsonian Institution, United States, 
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leaving “one set for the Royal Society. A paper embodying the 
positions and argas of the sun-groups observed at Kew during the 
years 1864, 1865, and 1866, as well as fortnightly values of the 
spatted solar area from 1532 to 1868, has been comMunicated to 
jhe Royal Society by Messrs. Wargen De La Rue, Stewart, and 

oewy, This paper is in course of publication $n the -‘* Philo- 
sophical Transactioms,” and will shortly be distributed. A tablg 
exhibiting the number of sun-spots recomled at Kew during the 
year 1869, after the manner of Hofrath Schwabe, has been com- 
municated to the Astronomical Society, and published ın their 
monthly notices M. Otto Struve, director of the Imperial 
Observafory at Pulkowa, visited England in the month of August 
last. He brought with him, for the Kew Observatory, some 
sun-pictures made at Wilna with the photoheliograph, which, it 
will Peo S was made some yearsago, uncer the direction 
of Mr. De La Rue, by iir. Dallmeyer. This instrument com- 
bines several importent improvements on the original Kew 
model, the value. of which 1s forcibly brought out in the superior 
definition of the Wina sun-pictures. As, however, tfe series of 
the ten-yearly record at Kew was commenced with the instru- 
ment as originally constructed,’ ft was not deemed desirable to 
alter it in any way until the serie: had been completed and ge- 
duced, and the corrections fôr optical distortion ascgrtained ahd 
applied. In the event of the sun-work being continued after 
1872, it will be desirable to do so with a new and improved 
heliograph. M. O. Struve proposed to eachange the complete 
rescries of pictures obtained at Wilna for that madeat Kew. He 
also stated that it is contemplated to erect a second heliogiaph at 
the Central Observatory at Pulkowa. : i 

4. Miscellaneous Work—AÀA few experiments have been made 
en the rotation of a disc ¢# vacuo, By an arrangement devised 
by Mr, Beckley, a very perfect carbonic-acid vacuum has been 
obtained, the residual pressuie being 0'02 inch as indicated by a 
mercurial gauge with 2 contracted tube, but it was believed that 
the vacuum was even more perfect. A disc of paper and one of 


ebonite gave very segsible heat effects in such a vacuum, and 1t, 


was hoped thatthe experiment» might have ‘fen satisfactorily 
complesed ; but while they were in progress the presswe of the 
outer atmosphere shattered the receiver into a number of pieces, 
fortunately without any injury to the experimentets Another 
receiver h® now been made, and it is purposed in future to use 
it witha cover. A transit instrument has bten lent to Mr. G. J. 
Symons, and one sextant has been verified. ' 


~ 


(B) WORK DONE AT KEW AS THE CENTRAL OBSERVATORY 
OF THE METEOROLOGICAL COMMITTEE. 


It is stated in the report for 1867 that the Meteorological Com- 
mittee had appointed Mr. Balfour Stewart as their secretary, on 
the npden tanning that he should, with the concurrence ot. the 
Kew Committee, retain his office of Superintendent of the Kew 
Observatory, On the 8th October, 1869, Mr. Stewart resigned 
his appointment as Secretary to the Meteorological Committee 
and Director of their Central Observatory—a step which took 
effect on the 31st of March, 1870, and which was followed by a 
modification of the relation between the two committees, The 
Meteorological Committee, at their meeting on 12th November 
1869, re€olved that they were prepared to make the tollowin 
proposals to the Council of the British Assoctation :— 

‘I. ThaKew be continued as one of the ordinary self-recording 
observatories, in which case the committee would be prepared tg 
allot to it annually 250/, ; or, 

II. In addition to the foregoing work, that Kew he maintained 
as the central observatory for examination of records and tabula- 
tions from all the other observatories, in which case the com- 
mittee will be prepared to allot a further annual sum of 400/. 
The Kew Committee, having been fugnished with thi» resolution 
of the Meteorological Committee, resolved that it be recom- 
mended to the Council of the British Association that Kew be 
continued for the next two years as one of the ordmary self- 
recording observatories of the Meteorological Committee, that 
body alowing it annually 250/.; and that, in addition, it be 
maintained as the central observatory for the examination’ of the 
records and tabulations from all the other observatories, for the 
further sum of 400/, per annum, This arrangement was approved 
by the council ; and it was tfereupon resolve? by the Kew Cem- 
mittee, that out of*the 650} received from the Meteorological 
Committee, 200/, be given to Mr. Stewart for sfpermtendmy the 
meteorological work of the Observatory, this resolution to take 
effect after 31st March, 1870. 

1. Work done at Kew as one of the Observatories of the Meteoro- 
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logical Commitiee,—The barog-aph, thermograph, and aflemo 
graph iunished by the Meteorological Committee are kept in 
constant operation. Mr. Baker is in charge of these instrgugents. 
From the first twociwstruments traces in duplicate are obtained, 
one set being sent to the Meteo-®logical Office and one retained 
at Kew; as regards the anemograph, fhe original records are 


sent, while a copy by Mand of these on tracing-paper is retained. ° 


The tabulations from the curves of the Kew ir&trument ar@ made 
by Messrs. Baker, Page, and Foster. ° 


2. Verification of Records. —The system of checks devised by, 


the Kew Committee for testing the accuracy of the observations 
made at the different observatories continues to be followed, the 
only alteration being that the Kew staff; at the seggestion of the 
Meteorological Office, have undertaken to rule on the barografhs 
and thermograms a set of zerc lines, which are of great use in 
pamtagraphic opeiations. Mr. Rigby continues to perform the 
main part of this work; Mr. Baker, Meteorological Assistant, 
having the general superintendence of the department, 

3. Occasional Assistance.—The Meteorological Committee 
have availed themselves of the permisston to have the occasional 
‘services of Mr; Beckley, Mechanical Assistant at Kew ; and he has 
lately been visiting the various observatories of the Meteorological 
Committee. The self-recording rain-gauge mentioned in last 
raport as having been devised by Mr. Beckley has been adopted 
by’tke Meteorological Committee, and instruments of this kind 
sare at present being constructed for their various observatories, 
The staff at Revygcontinue to make occasional absolute hygro- 
metrical observations by means of Regnault’s instrument, with 
the view of testing the accuracy of the method of deducing the 
dew-point from the observations with the dry and wet bulb ther- 
mometers. Two erections have been made in the grounds 
adjoining the Observatory, and on one of these a large Robin- 
son’s anemometer is placed, while a small instrument of the same 
kind is placed on the other. By this means the indications of 
the large and those of the small-sized instrument may be com- 
pared with each other. The cost of this experiment has been 
defrayed by the Meteorological Committee. 
J. P. Gassior, Chairman 
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Kew Observatory, Sept. 9, 1870 








SCIENTIFIC SERIALS 


` THE November number of -che Geological Magazine (No. 77) ` 


opens with an arucle by the editor, Mr. H. Woodward, on 
Fossil Crustacea from various formations. The species described 
and figured by the author are Scy//aridia bellii from the London 
clay of Sheppey, and Pudega carter i from the lower chalk. One 
of the most important papers in the number is on the coal-bearing 
rocks of Southern Chile by MM. Lebour and Mundle. The coal 
appeais to be only a kind of lignite ; it is found in beds of tertiary 
age. Mr. Lucy contributes a paper on the Post-phocene Drift of 
Charnwood Forest; Mr. H. F. Hall, anote on the Glacial and 
Post-glacial deposits in the neighbourhood of Llandudno; Mr. 
L. C. Miall, a paper on the formation of swallow-holes in moun- 
tain limestone; and Mr. E. Wilson, a notice of some altered 
clay-beds and sections in Tideswell Dale, Derbyshire. The 
remainder of the number is occupied as usual by reviews, notices, 
and miscellaneous matter. i 
THE October number of the American Naturalist (vol. iv., 
No. 8) is chiefly devoted to Geological and Archzological ‘sub- 
jects. it opens with an address on recent advances in Geology, 
delivered by Mr. J. H. Foster to the American Association for 
the Advancement of Sciehce, and contains also a paper on the 
Primitive Vegetation of the Eaith by Dr, J. W. Dawson, and a 
note on Indian Stone Implements by Mr, J. H. Gregory. The 
only other paper is a short note on bud-variations in the colour of 
the flowers in een and Wisteria. ‘Thisnumber also contains 
an jnteresting illustrated. report of tke nineteenth meeting of the 
American Association, including a valable paper #Y Dr. A. S. 
Packard, jun., on the embryology of Limuiu polyShemus ¢ and 


‘another, by Prof. E. D. Cope, on the Structural Charact@ristics 


of the Cranium in the Lower Vertebrata. 

Rroceedings and Communications of the Essex Lnstitute—The 

st part of volume vi. was published in the sping of this 
year. Of four papers gi¥en im it, three elate to gntomological 
subjects; these are descriptions (with figures) of numerous 
a of ants from Mexico, by Mr. Edvard Norton; an ex- 
c@llent monograph aj the Phalangea (Harvest Spiders) of the 
United Statey by Dr. Horati C. Wéod, also illustrated ; and 
an importawt notice of insects “nhabiting salt water, by Dr. A. 
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American North Facific =xploring, Expedition in the years 1853 
to 1888; this includes descriphiong 


The tertiary deposits, which are referred by the author to the 
Miocene and Oligocene periods,|are of both freshwater and 
marine origin, and appear to be very complicated ; fossils are 
scarce in them, except in certain localities, which have furnished 
the remains of plants and animals in considerable abundange. 
Prof, Ferdinand Roemer describes and figures a new fossil Python 
from the Island of Eubcea, under the name of Z. exdoicus. The 
specimen is contained i@ a slab of tertiary calcareous mari slate, 
and.the portion preserved indicates that the snake would have 
been about nine-and-a-helf feet long when living. M. H. Las- 
peyres communicates a m.onographic revision of the genus Leaza 
(T. R. Jones) belonging to the Phyllopodous Crustacea. He 
discusses the systematic position of the genus, which he places 
among the Linmadiadæ, and of which he describes and @gures ffve 
species, one of them (ZL, zeftiensis) as new, and two othêrs as 
having been previously described as varieties of Ly Zedyi. Alf 
the other papers relate to mineralogical subjec ; they include a 


continuation of Prof. G. vom Rath’s valuable geognostico-. 


mineralogical Italian fragments; |an analytical notice of the 
Palatinite of Norheim, ky Prof A. Kenngott; and a notice of 
the occurrence of zircon ia the hypersthenite of the. Radauthal 
near Harzburg, by Prot. Gustav Rosé, 

THe Journal of Botary for November contains a continuation 
of Dr. Seemann’s Revision of the Bignomaceze and several 
articles of special interest to British botanists, There is also a 


reprint of an interesting paper by Dr. Parry, of Washington, - 
i 


read at the recent meeting of thé British Association, on the 
North American Qesert Flora, between 32° and 42° north-lati- 
tude. He calls particflar attention to the contrast between the 
annual and perennial vegetation of desert tracts, the former being 


very evanescent and rapic in its growth ; the latter either storing , 


up a large amount of surplus nounshment in their thick tuberous 
or tap roots, or, in the case of trees and shrubs, possessit.g ex- 
posed stems and foliage cf the most scant and starved character ; 
spine-clad branches and green-backed stems afe, in many places, 
made to supply the office of leaves, or, where these latter are 
present, they are often chiefly coated with resinous varnish, or 
clothed with tomentose hairs or scales, serving to chéck evapo- 
ration. l r l g l 








SOCIETIES 


ed ACADEMIES 


~ LONDON 


Zoological Society, Nov. 1.—|Prof. Néwton, F.R.S., V.P., 
‘in the chair. The Secretary read a 
‘that had been made to the Society’s Menagerie during the 
months of June, July, August, and. September. Amongst- the 
aore valuable acyuisitiors, particular attention was called to a 
collection of animals from Chil, pu-chased in the month óf July 
‘last. Of twenty-two species obtained in this ‘collection, nô less 
than twelve were new to the Society's series, and some of these, 
such as Burmeister’s Canama (Chunga durmetster:) and the 
` small Coscoruba Swan (Cygnus) coscoroba) were of special 
interest. Another valuable addition «was a male of the Ethio- 
pian Ant-bear (Oryctercpus thiopicus) from Upper Nubia, 
purchased July 29. This gnimal had been pla€ed in company 
with thexQape Ant-bear (Orycteropus capensis) acquired in 
Juné 1869mand forded an ‘opportunity for the companson of 
the vo species together.—A communication was read from 
Prof. W. Peters, containing an elaborate mémoir on the 
structure -of Pectimator sfeker, a |pecuhar Rodent of Eastern 
Africa, The specimens cn which Dr. Petgr’s memoir was _b&s@d, 
had been “obtained by Mr. Wilham fesse, duritig his travels as 
Zoologiste iff company with the! Abyssiman Expedition. —A 
Seventh letter on thegOrathology|of Buenos Ayres, addressed 
to the Society by "Mr. W. H] Hudson, was read.—Papf. 


Newton exhibited a click ofeAnarhpitchus Jrontalis, a rare, 


wader from New Zealand, remarkable for posse$sing an asym- 
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` metiical bill.—Mr. C. Darwin, F.R.S., communicated, a note 


on the-habits of the Pampas Woodpe&er (Chrysopilus cam- 
pestres), in reply to some observations on thìs subject made 
by. Mr. WeH. Hudgon, in -one of his previous letters,- Sıx 
communications were read from Dr. J. E: Gray, ’F. R.S., on 
yarious pointsgonnected wit® the Natural History of tte Testu? 
dinata. The first of these contained, notes on three Tortoises 
ving in the Society’s Gardens, one of which was. believed to 
be new to science, ‘and was proposed to be called Zestudo 


| chilensis. The second contained descriptions of two new species 


of Indian Tortoises in the collection of Mr. T. C. Jerdon. 
‘The’third related to the family Dermatemyda, #d embraced, the 
description of a species"of this group e in the Society’s 
Gardens, The fourth contained notes on a West African River- 
Tortoise (Cyclanostens senegalensis), also living in the Society’s 
Gardens. The fifth contained notes on BarR%tia, a proposed 
new genus of freshwater Tortoises, belonging to the family 
fedlocephatide, and the sixth notes on the species of Riro- 
clemntys, é the Bntish Museum. A communication was read 
from Mr. W. Theobald, containing~critical observations ‘ou a 
paper by Dr. J. E. Gray, on the families and genera of Tortoises, 
which had been recently published in the Society’s ‘‘ Proceed- 
iks.” Amongst other remarks, Mr. Theobald stated the skull 
upon which Dr. Gray had established his Zesteto (Scdpia) 
falconeri, appeared to have originally formed. part of . one of 
the typical specimens of Zestudo phayret, in the Indian Mu- 
seum, Calcutta.—A paper was read by Mr./A. G. Butler, con- 
taining a list of Diurnal Lepidoptera, collected by Mr. Spaigh# 
in Northern Sodia.—A communication was read from the Kev. 
©. P. Cambridge, containing. descriptions of some new ‘genera 
and species of Aranemdea,—A. communication was read fron 
Mr. W. Vincent Legge, containing notes on a species om 
Prima from Ceylon. A communication was read from Sur- 
geon Francis Day, containing a memoir on the Fishes of 
the Andaman Islands. Mr, Day’s list embraced, no less tham 
255 species, chiefly marine, which had been collected during 


„the short spacesof a three wegks’ visit to tRose Islands. 
~ Linnean Society, Nov. 3.—Mr. G. Bentham, Prefident, i 


the chair. A paper was read’ by Dr: Mansel Weale, “{On' thé 
Fertilisation of cestain Orchids and ASclepiads.” He described 
several species of Zabexaria, some of them new, Trom South 
Africa, and explained the process of fecundation, which hé’be. 
heves to be self fertilisation by the agency of insects. Some ol 


the species, however, fructify comparatively seldom. . At -nigh: 


some of the species emit a delicious fragrance, and these’ arc 
chiefly visited by nocturnal moths, Dr. Wealé also contri. 


“buted a note on a solitary bee from South Affica, , f 


Entomological Society, Nov. 7.—Mr.’H. W. Bates; V; P., 
in the chair. —Mr. T. H. Briggs, of Lincoln’s Inn, wus elected : 
member.— Exhibitions of British Lep:doptera-were made by Mr, 


` Bond, Mr. -Howard Vaughan, and Mr. McLachlan’; of Britist 


Coleoptera, by Mr. F, Smith and Mr. ‘Dunning, Mr, Edwar 
Saunders exhibited Nuxuthrus- heros, a gigantic species of Prio 
nid@, from the -Feejee Islands: Mr, Albert Muller edith 
galls of Cyxps agama, and reniform spangles of Cynips renum 


both on the under-ide ‘of leaves. of tae oak.—-Commtnication 


were read respecting swarms vf Chlorops i:neata which ‘occurret 


iin houses at Cambridge and elsewhere ; and respectin? the injur: 
300€ to pear, plum, and cherry trees by the grubs of Blennocams: 


Cerast —The following papers were read: ‘On Butterflies from 
Basuto-land,” by Mr. Roland Trimen ; ‘On Crerambycide fiom 


-ihe Amazons, by Mr, H. W. Bates: “On Curculonde from 
- AuStiaha,” by-Mr.-F: P. Pascoe; ‘Notes on the £urylomine,’ 
-by Mr. F. Walker. er, se So a = ee ee 


Anthropological So@iety, Nov. 1.--Dr. Chargpck, V.E- 
Mr. Matthew Heslop; Mr..J. R. Mortimer 
Mr. ,Ankithum „Venkata Nursing Row, Mr. James Hope, an 
Mr. Walter M. Parker, were elected members. Mr. -Williar 
Storey, M.D., was elected local secretary for Malta + and Mi 
Frank Wilson was elected local secretary for St. Paul's dé Loandas 
W. Africa. A verbal communication was made by Mr. Charles 
worth, giving some details of his discovery, and the exhumation 
froma Tertiary fgrmation in Hast Anglia, of a nearly perfect skele 
ton of one of the gigantic Bovine animafs which the Roma 
legions met with when thev first pénetrated into the dense forest 


_of Belgium and Gaul, and which are described by Cæsar unde 


the names of Urz and Azsontes. Dr. R. Charnock, V.P., F.SiA. 
read a paper on “The People of the Isle of Marken.” > - 
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sic bichromate and sulphuric acid tause itto yield valeriahicacid. ® © 
It is to be observed that it is necessary gently tè warm-the retort e. 
in which the nitrite is exposed to the action of a stream of dry 
sulphurous acid ; ifethis is not done, the S O, is ooir some 
time without any reaction occfrring, but when the reactifn dees % © 
start it is with almost explosive violenc® ; whereas, if gentle heat- 
ing has been applied®@ from the beginning, the reaction starts at 
once and goes on regularly. It is also desir&ble to pass through 
the apparatus carbonic acid or bydrogen before the § O, has been 
passed into the nitrite, and to do this also afterwards, for the pur- ® 
por of excluding áir, the oxygen of which would umte with the 

O, and the S O, would then be expelled. Sulphurous acid 
and butylic nitrite 1eact upon one another in a manner analogous 
to that of S O, or amylic nitrite, but the resulting product is ven 
more unstable. Sulphurous acid and nitrite of ethyl do not 
eeadily act upon each other, at least not at the common tempera- 
ture. Mr. Chapman then proceeded to the theoretical con- 
siderations which are suggested by the above facts. Are these 
,compounds, properly speaking, sulphates of alcohol radicles, or 
only bodies isomeite with them? ‘The reaction of the amyl com- 
pound with water 1s very different from that of sulphate of ethyl 
under similar circumstances ; it does not, when boiled with water, 
form an acid analogous to isethionic acid, but’splits up into sul- 
ephuric acid and amylic alcohol This would suggest a different 
linking@of the molecules ; most probably in the common amylic 
sn ee the two organic radicles are-linked to oxygen directly, 
and by oxy€engo sulphur ; in the amyl compound obtained from 
the nitrite, one of the radicles is attached directly to sulphur and 
the other indirectly through the oxygen. Mr. Chapman then 
described the apparatus by which the nature of the reaction of 
suiphurous acid on amylic nitrite has been determmed. The 
evolved nitric oxide was transformed mto nitric acid, and this 
treated with harytic carbonate. . In the discussion following this 
paper, Dr. Debus and Mr. Harcourt expressed their apprehension 
that along with the barytic nitrate also some barytic nitrite may 
have formed. Mr. Chapman replied that he had taken great 
care to ensure the complete transformation into nitric acid ; that 
to this end “he had passed great quantities of oxygen into the 
collecting cylinder; let the mixture standefor twenty-four hours 
over the. water in the cylinder, and lastly apphed gentle heat to 
it. As for the possibility of the water acting as a base and re- 
ducing tlie formed nitrous acid, there was the counteracting 
presence of SO,, which had passed unabsorbed through the 
amylic nitrite into the collecting cylinder, and part of which must 
have been oxydised to sulphuric acid, Regarding Mr, Chapman’s 


n E O nne 
Ethnological Society, Nov, 8.-~Dr. A. Campbell, Vice-: 
president, ingthe chair. The following new members were 
announced :—The Earl of Anim, Mr. W. Bragge, Mr. H, 
Weivett Carnac, and Mr. J. E, Lee.—A carved Wooden mmple- 
e ment found beneath 27 feet of guano in the Island of South 
Guanape, was exhibited and described by Ma Josiah Harris. 
Col. A. Lane Fox exhibited aiudely worked stone implemgnt 
fiom Borneo, being the first which has geached this country from 
that lecality.— A note was read from Mr. C. R. Markham rela- 
-tive to the term Aymara, He maintained that the people in- 
habiting the basin of Lake Titicaca were known, at the time of 
the Spanish conquest, as Collas and got as Aymaras. An elabo- 
rate 1eply to this communication was made by Mi, David Forbes, 
E.R.S., who showed that the term Colla is merely a geographical , 
cexpression.—¢\ paper was then 1cad ‘‘On the Kimmenan and 
Atlantean Races,” by Mr. Hector McLean. The author de- 
scribed the Atlanteans as a dark race, forming a considerable in- 
gredient in the population of Spain, southern and central France, 
South Wales, and the south and west of Ireland asd Scotland ; 
-whilst the Kimmertans were a dair people, often of tall stature, 
with gaunt features, ruddy céniplexion, giey eyes, and red or 
yellow hait. These Kimmentans occupied the Lritigh Isles, and 
mixed with the Atlanteans*pievivusly to the arrival of the Stan- 
dinavians and Teutons. By means of the names of places, -the 
author traced them in their migrations westwards irom their 
original home between the Don and the Volga, They weres 
known as the Gall: or Galate, names siguifying wee people. 
The author concluded that the present population of England 1s 
more truly Bnitish or Kimmerian than the Wel8h, and that our 
- language is not the direct descendant of the language of the Saxon 
ə conquerors, but the descendant of buth that of the conquerors 
and a kindred native language. The discussion was sustained 
hy Mr J. F. Campbell (of Islay), Dr. O’Callaghan, Mr. Hyde 
Clarke, Mr, Pusey, and Dr. Nicholas. 

Chemical Society, Nov. 3.— Prof. Wilhamson, F.R.S., in 
the chair. The foljowing gentlemen were electgd as telluws :-—D. 
Howard, T. Muter, C. W. Steméhs, F.R.S Qa opening this first 
meeting in the new sessidn, the President alluded m a few earnest 

« words to the loss the Society had recently sustained through the 
- death of.two of the most distinguished gf its members. The 
followin# papers were read :--** On the Production of the Sul- 
phates of thé Alcohol Radicles frun the®Natrites by the action 
of Sdlphurous Acid,” by E. T. Chapman. When sulphurous 
acid gas is passed into nitrite of amyl it 1s iapidly absorbed. 
The nitrite changes in colour from yellow to green, irom green 
to blue ; ıt then begins to effervesce, and at the same tıme be- 
comes hot and*boils violently. Nutric oxide 1s evolved in 
abundance, and a yellow liquid product remains, This liquid 
cannot be distilled without decompusition. It contains no nuro- 
gen. When an attempt is made to distil it along with water, 
the oily liqmd found in the distillate consists principally of 
amylic alcohol. When the liquid is distilled ger se ıt b.ackens, 
gives off sulphurous acid, and yields a complex distillate which 
contains, amongst other things, yalerianate of amyl, This cır- 
cumstance stood in the way of any attempt to obtain an insight 
into the nature of this reaction. Mr. Chapman resolved, thete- 
fore t@attack the question quantitatively. With this object te 
determined the nature and amount of the gas evolved by the 
action of excess of sulphurous acid on a known weight of the 
nitrite, The result proved that the gas evolved consisted of pare 
nitric oxide, and 'that' the whole of*the mtrogen preserit in the 
nitrate escaped in this form. The amount of sulphurous acid 
necessary to decompose a given quantity of nitrate wag also deter- 
mined by observing the quantity of sulphurous acid which, dis- 
appeared when an excess of sulphurous acid acted on a known 
quantity of nitrite. It was the@ ascertained with sufficient 
@accuracy that one atom of sulphurous acid acted upon two atoms 
of nitrite of amyl’ and’ liberated two atoms of hitne oxide. 
Lastly, the alteration of weight which nitrite of amy! undergoes 
by the reaction was determined. The result confirmed the 
’' suppo@ition that thé reaétion Consisted in the replacement of 
two atoms of mtuc oxide by one of sulphurous acid. 
























































theoretical views of the union of S Oy and ©? Hs} O, the Presi- 
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dent thought that it is the same as that of SO, with H, O, that 
the two C, H; are linked to S O, by the oxygen, just like the two 
H are ií hydric sulphate.—-Mr. Vacher read a paper by Mr. 
Elliott “ On the determination of Sulphur in cast-iron.” This de- f 
termination consists in the lıberation of the sulphur in the foim of ` 
aba pee hydrogen, absorp-ion of the latter by solution of 
soda and estimation of the H,S in the acidified soda solution by 
.means of a standard solution of iodine. In the course of his ex- 
‘periments, Mr. Elliott noticed that a portion of the iron was not 
attacked by HCl, and that this insoluble residue yielded on 
fusing with pure caustic soda (prepared from sodium) sodic sul- 

hate: From this Mr. Elliott draws the conclusion that cast- 
iron contains sulphuric acid as well as sulphur. In somewhat 
similar manner the presence of phosphoric acid in cast-iron was 
ascertained, Dr, Debus doubted the probability of the occurrence 
of sulphuric acid in iron which had orce been in a molten state. 
Mr. Church remarked that he had noticed m dissolving natural 
pyrites in H Cl, that very often an insoluble sulphide and phos- 
phide remaingd. At the same time, he considered the fusion of | 
tpose residues with caustic alkali®as a sure mgans.of converting 

e sulphur and the phosphorus info the respe@five acids, the 
alkalis being under such circumstances verŷ pow€tful oxydising 
agents. Mr. Harcourt expressed his concurrence With Mr. e 
Church’s remarks about the oxydising action in this case of 
qustic soda, Mr. Vacher did not wish to support Mr. Elliotts ® 
view about the præence of sulphuric acid in cast-igun, but there 
was the fact of one portion of the sulpflur not bejng liberated by 
HCI, and this forces’ to. the conclusion ‘that cast-iron contains ® af 
sulphur in another form than in that@f the ordinary-suiphide. 7. 2 
.- E, As Letts, “ Op the Composition of Hyposulphites.” Though 
„the salts of the hyposulphifous acid have been comparatively 

well Studied, much differenç exists as to their chemical constitu- e . 


CHANU 2, -CHala cows 
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The resulting liquid compound had therefore the composition of 
neutral sulphate of amyl. It readily breaks up tnto amylic alcohol 
and sulphiric acid "by boiling with water and by long standing 
even with cald water ; treated with stiong, hydnodic acid it yields 


pulphuretted. hydrogen, water, iodine, «nd amylic iodide ; potas~ j 
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tion. “Rose states that an atom of water is retained by all the’ š : BOOKS RECEIVED - © 


hyposulphites, dhd is essential to their composition. (On the’ 
other kgad, Pope and other chemists maintain that most, if not 
all the hyposu!phites, can be obtamedl in the @uhydious condition. 
Mr. Tac undertook sgne experiments to ascertain whether 
hydrogen was to he regarded as an essential constituent of the 
‘hyposulphites. The salts submitted to in®estigation were those 
of sodiim, barium, lead, strontium, magnestum, nickel, and 
cobalt. The sodium salt lost all its water by drying iz 
gacuo over sulphuric acid) The barium salt gives off its water 
by drying at 100° C. The plumbje hyposulphite, prepared by 
adding a solution of lead acetate to one of sodic hyposulphite, 
crygtallises out fiom the hquid without any water at all. 
This, then, is a case demonstrating without doubt that hydrogen 
18 zot needed to complete zhe chemical constitution of a hyposul- 
plute, The strontiuo salt retained, even after drying at 200° CS 
half a molecule of water. The magnesium -salt ciystallising 
with six atoms of water, goses thicd of them at 100° C, 3-but an 
attempt to expel more water causes the decomposition of this 
salt. The mekel hyposu_phite, the crystals of which have also 
six H,O, do not part with any of it without undeigoing de- 
composition. The cobalt.c hyposulphite is even more unstable 
than the former salt. The President observed that the con- 
tents of the last paper set at rest-the doubts which hitherto 
existed as to the constitution of the hyposulphites, and *showed 
that the water which they ordinarily contain 1s’ not essential to 
their chemical existence, - - | e °’ 


` BERLIN 


“German Chemical Society, October 10.—President, Prof. 
Rammelsberg. The President :epoited on the means employed by 
the society to promote disinfection of the Lattle-fields and hospi- 
tals. A great number of German and foreign chemical manulac- 
turers had kindly responded to a ciicular requesting gifts. of 
chemical disinfectants. From England, Messrs. Berger, Spence, 
& Co., Ballman and Condy, F. C. 'Calvert & Co, Crowther and 
Giaeson, L. Demuth & Co., C. Kurtz and Sons, C. Lowe and 
Co., G. Lunge, George Miller and Co.. T. Storey and Co., had 
sent various disinfectihg #zents. A table detailing the right use of 
disinfectants had been pudlished and sent to the proper medical 
authorities and members of the-society who have undertaken the 
superintendence of disin ection in various towns. The seat 
of wai has been visited for the same purpose by six members 
of the society. The following papers were then read :—A. W. 
Hofmann’: “The history of Nitiles,” a reply to M. Mendele- 
jeff, who had published certam views, not knowing the same to 
have been promulgated before by the author.—T: Thdinson : 
‘On the double chlo ide of Beryllidm and Platinum.” This salt is 
isomoiphous with the c>iesponding calcium salt, and not with 
the magnesium salts, ashad been supposed. The same author on 
“The supposed Conneczion of the law of Avogadro with the 
Mechanical Theory of Heat.” A mathematical deduction lately 
published by Naumann, contains; accordmg to Thomson, an 
error invalidating its argument.—C. Rammelsberg, in a lecture on 
the relation of mineralogy and chemistry, urges upon mineialo- 
gists to apply the moderr formulze.—A. Baner described an alloy 
of lead and platinum of the formula Pr Pb. 

October 24.——~H. Wichelhaus ddsenbed ANitronaphtol. This 
compound, which cannot be prodiced in the ordinary way, may 
be obtamed by treating alcoholic solution of 8 naphthol with 
nitric acid, as was latel* recommended by Bolley. The same 
chenust has ol tained Tracetamide by applying a similar method 
to that employed by Kekulé in the preparation of diacetamide, 
The latter 1s obtained by acting onacetonitrile with acetic acd ; 
the former by replacing the acid by acetic anhydiide: CH, 
CN + (C, Hy Oh O =(C HC O), N. The three amıdes 
have nearly the same physical properties. Thediar@ide, according 
to Kekulé, grma salts. ‘The'triamide is an anhydnde converted 
by P} Os nip acetonitrile and acetic anhydride.s—Peteisen on 
Nitrochlorophenoles By continuing the researches of Baer- 
Predari, the author has produced five of the six possible isomeric 
bodies of the above constitution —C. Rammelsberg, on 
Yttrocerite, determines fhe fouk of the mineral Ce P, 
2¥ F,,9 Ce Fy, 3 aqe Bezels hadgfoukd 1Y 2 Ce. Both 
Y and Ce represent ratier gioups of meta's than well defined 
single elements. In KN on following this communicgnon, 
G. Rose calicd attentio® to the isomorphism of yttrocerite an 
fluorspar, thinking that Wost likgly the ewater found in the 
former (24 per cent.) aves not form a constituents part of the 
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Exncirsu.—The Science of Building : E, W Tarn (Lockkoods) --Elemen- 
tary Treatise ofgNatural Philosophy. A P. Deschanel (Blackie and Sons), =- 
Teat books of Srience, MePalo: O L Bloxam (Longmans) — Virgds Buto- 


hs in Enghsh Verse: R M Millington (Longmans) BR enna of the è 
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Mammaha Prof @lower (Macmill& and Co }—The Academy, vo 
P stant ~-Kirklos on Experimental Inveytigations mto the Relationship 
oPcertain Lines, pt. r. J. Harris (J. Lovell, © aean. 
Forsicn —{Through Wilfams and Norgate)—Biologische Studien: E, 
Haeckel.Untersuchungen uber den Bau des knochernen Vogelkopfes : Dr, 
H Magnus -~-Der Schadel des Maskenschweines: Dr C J, C. Lucae ~- 


Beitiage zur vergleichenden Neurologie der Wirbelthiere aN . von Maiklucho~ - 


Maclay. 
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Is a Ship-canal practicable? by S T Abert (Cincinnati) —Annual Report 
of the Director of the Cincinnati Observatory —Fossil Spqnge Spicules in the 
Greensand of Haldon and Blackdovm: E Parfitt —Crustacea Podothalmata, 
and the Hstology of their Shells. E Parfitt — The Improvement of Knglish 
Orthography: D P Fry —Ihe Rainfall of the St Mary Church-road, lor- 
quay: W Pe gelly ~The Raunfallin Devonshire, 1869: W Pengelly — The 
supposed Infrence of the Moon on the Kannfall: W Pengelly —~WNotes on 
Vessels made of Bovey Lignite and of Kimmeridge Coal’ W Pengelly —~ 
The Ash hole and Bent-bone Caves at @nxham: W Pengelly —The Litera- 
ture of the Caverns near Yealhampton: W. Pengelly.—Geography tn relation 
to Bhysical Science; W. Hughes. 
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THURSDAY, NOVEMBER 17. 


LONDON INSTITUTION, at 7 30.—Acoustics of the Orchestra, Wind Instru- 
ments: Dr. W. H A . E 
CuemicaL Socragy, at 8 —Mineralogical Notices: Prof. N. Story Maske- 
lyne and Dr Walter Fhght 
Linnean Society, at 8 —On the Pessiforeæ: Dr. M T. Masters.—On 
the White-beaked Bottle-nose. Dr. James Mune . S 
SOCIETY OF ANTIQUARIES, at 8 zo —Egyptian Antiquities, with remarks by 
Dr. Birch. Mr W. R. Cooper. l 
SUNDAY, NOVEMBER 20, 
SENDAY Lecrure SocierY, at 3 30 —On the Antiquity of Man: Dr, Cob- 
old. 
MONDAY, NOVEMBER 22. = 
LONDON Instiruriy, at 4 —Chemscal Action: Prdt. Odhing. P 
© TUESDA Y, NOVEMBER 22. á 
Erunotocican Society, at 8.—On’the Concord, the Origin of Pronouns, 
and the Formation of CI sses or Genders of Nouns: Dr W. H. J. Bleek. 
On the Position of the, Austrauan Languages: Dr. W H, J Bleek. 
WEDNESDAY, NOVEMBER 23 ag 
GeEoLoGICAL Soctety, at 8 —On some Points in South-African Geology ' 
Mr G., W. Stow —ivoteon some Reptilian Fossils from Gozzo: Mr J W. 
Hulke,—-n the Discovery of a Bone-ved in the Lowest of the Lynton 
Giey Beds, Norch Devon: Dr, F. Royston Fanbank. | 
Sourn KENSINGTON Muszum, at 2 30 —Un the Clavecin and the Piano- 
forte krust Pauer 
Roya. SOCIETY or LITERATURE, at 8 30.—On the thgee Seals of Edward 
the Confessor. Walter De Gray Birch. b 


THURSDAY, NOVEMBER 24. 


LONDON INSTITUTION, at 7 30.~On the Precious Metals and their Distri- 
bution; Prof Morris 
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e | calculated to illustrate the condition and prospects of 
THURSDAY, N OVEMBER sg 1870 society,” which was what Gottfried Ochenwal,,of Göt- 

Or - ; : = = tingen, who coirted the word Statistik, really meanteby that "i 
e ° word, The Social Science Asseciation, therefore, was a 


ia 4 
THE CLAIMS OF SCIENCE r second development and a modified culture of that braneh 


To Statistical Society, which held its first meeting | OY division of human knowledge—that® science of *States— 
for the session 1870-71 on Tuesday, the'rsth inst.,had | to which-had been previously given the name of Statis- 
the claims of Science brought before it in a paper read tics. The two societies have a common aim—the fn- 
to it by Dr. Guy, one of its viae-presidents. The paper | provement of man’s condition, physical, intellectual, and 
was written with the practical aim of commending and | moral, through the patient heaping up, intelligent sogting, 
furthering @ scheme which the Statistical Society has set | and critical examination of the elements of a knowledge 

on foot, and in which it has invited the Institute of è which, properly applied, is power indeed. 
Actuaries, the Social Science Association, and several-| This social science, of which the Jmstetute of Actuaries 
other scientific bodies, to participate. The wbject ‘these | cultivates a very- important séttion, differs from most 
societies have in view is to provide a common home in | other sciences chiefly in this, that its units are of variable 
which they shall enjoy the advantage of fixity of tenure | magnitude, and that its truths and principles, gathered 
and the sense of permanence, with suitable and ecoifomi- | from large assemblagés of such units, admit of application 
cal arrangements ‘for carrying on their scientific work. | only to like collections of facts, not to the individual units 
They wish to provide for themselves a common theatre, tkemSelves. The'actuary has the function of first estab- 
o convenient offices, spacious libraries, and=in the case of | lishing trathg of this order, and then applying them ; the 
societies requiring moderate museym accommodation— statist must look to the statesman to carry into effect the 
as aires ECs fi eae pia ai practical works of justice and benevolence. The asso- 
~ feel very naturally that when the Government has oe ciation of the Statistical So¢iety and Institute of Actuaries 
with the Social Science Association and Law Amendment 


provision at Burlington House for six leading societies, rene 
and other institutions have provided their own isolated society P one a guy Dye Lie pete 08 
things; and we may hope to see them some day 


accommodation, there no longer remains any place or ki de by cde nder one woi wiih- one 
pretence for a ldtge and -comprehensive%scientific centre. T ns a . ee ae i sis bide es tia: 
aim—* the improvement of man’s estate.” But this prin- 


The,building contemplated by the associated societies | ™ ant : : i 
, would have all the unity of character now practicable, if ciple of association admits of- beigg earried much farther, 
; so as at lengthto embrace in one group, under one roof, 


its pringjpal tenants were to consist ef societies having a 9 we . 
common aim. .Such an aim is to be found in the culture | all the societies or associations that make man himself, as 
a physjcal and moral unit, zhe object of their study. 


of the sciences now known as “social,” or societies which ; : 
make man himself, as the unit of society, the object of | The sectionot Dr. Guy's paper that treated of scientific 
societies and associations, consisted of an historical retro- 


their stud A 
- If we denii Science as “knowledge in its most defi- | spect of the rise and-origin of most of the societies now 
nite, cond€nsed, and exquisite form, dealing with worthy | existing, finishing with some details of the number and 
objects, and applied to worthy uses,” it may be stated, composition of the Statistical Society’s member 5; and of the 
asa truth worthy of general acceptance, that every branch numberof members of theallied societies, Into these details 
of knowledge that is, by common consent, stamped with | we shall not enter, but we shall restrict ourselves, in what 
the word science, aims at some useful and worthy object, | we have yet to say, to the views expressed by Dr. Guy on 
studies a certain defined order of things, which it identifies | the subject of the claims or science to public recognition 
by accurate descriptions and exact definitions, by expres- | and support. After pointing out that science has found 
sive Words and phrases ; which it arranges in lucid order, favour, encouragement, and support under every form of 
under gasses and sub-classes ; on which it brings to bear | Government, that kings: have acknowledged that it adds. ` 
the most delicate instruments and most refined methods | lustre even to thrones, and republics have deemed it-quite 
- of analysis ; to which it applies, as far as practicable, the | consistent with their sterner virtue to hold out to it the 
rules of logic and the figures of arithmetic ; crowning the | hand of fellowship—a recent notable example of which 
entire edifice, if it proves equal to the burthen, with some | has been afforded in the pecuniary assistance and means of 
comprehensive-numerical theory. transport afforded by the United States to two parties of 
Passing from this general vi@w of science, and coming | its citizens bent upon voyages to Spain and Sicily to view 
to that branch of it now known as social, we may trace | the total ecfipse - on the 22nd of December, an example 
the seeds of it ‘back to the’ parish registers of 1538 | Which our Government has we last, howar®r, -willingly 
and the enactment of Henry VIII., respecting leases for | consented tô follow,--the paper procedded to do. justice 
three dives, -or twenty-one years, through the London | to our own Government. The refusal, followed by a slovy» 
Bills of Mortality and the commentaries of Grount repentance, was quite an exception to the rule in England. @ 
and Petty, through the early attempts of Halley to |®It could only have occurred during g one of those cold fits 
construct a table of mrtality from te death régifters | of economy to which'the nation is°subject atthe close of 
of Breslau, through the ‘prison inspections of John | somg feverish paroxysm of prodiggt expenditure ; or it 
Howard, up to the-establishment of the Statistical Society |enay have been ah outbreak of the hypochondriac fancy 
in 1834, and the foundation af the Social Science Association | that they age on the brin sof ruifi, which is apt to. seize 
in 1857, the Statistical Society having, as is well known, | the richést nations ng less than the wealthiest indi- 
heen set ‘on foot with the object of collecting. “facts viduals. e It is not difficult to show that Science, i iy the 
you. j i el o a 7 
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sense of knowledge of the more precise, exact, and 


exquisite®ctder, has claims to public recognition and sup- 


o *porteon he ground of benefits cenferred on the nation in 


ae 


tte. 


- 


e ment, It alBounds in tables and columns of figures. The 


e the public are to profit by the expense inciffyed-ethis 


the shape both of honout and profit ; that it shares ‘with 
righteousness the prerogative of exalting"a nation (for the 
love of truth, which causes men to seek after knowledge 


* and the patient industry and self-denial which are the first 


conditions of the search, are among the manly virtues 
that give strength and solidity to a people); that it must 


-~ be preferred before learnirg, as being more practical, and 


éoming into more direct contact with the realities of ‘life ; 
before art, as less apt to be turned to unworthy uses, more 
sure not to become an agent of effeminacy and luxury. 
Of the good gifts which Science showers upon man- 
kind, we may find grand and convincing examples in 
the works of the hygienic heroes of the last cen- 
tury—Sir George Baker and his masterly demonstra- 
tion of the cause of the Devonshire colic, Captain Cook 


and his successful preveation of scurvy, John Howard 


and his prison work, ending in the destructiog ofethe Jail 
Fever, and Jenner, with his discovery of vaccination. 
We fully sympathise with the concluding words of this 
part of our author's paper :— By what figures of arith- 
metic shall I attempt to measure the greatness of these 
four gifts of science, freely bestowed upon us, and upon 
all men everywhere, in the short space of a single genera- 
fon? I believe it to be no exaggeration to affirm that the 
great war of the French Revolution was brought to a 
successful issue as puca through the lives thus saved 
as by the valour of otr soldiers and sailors. Such 
have been the triumphs, such the precious gifts, of this 
one science of hygiéns.” Other illustrations of the 
same class, that is to say, showing direct profit fo the 
nation, may be drawn from the Science of Chemistry, of 
which the whole history, from first to last, is one un- 
broken series of purely scientific discoveries neade 
for love of truth, withou: thought or hope of reward, but, 
sooner or later, turning to profit in the hands of our 
manufacturers. 

We might cite examp-es from the discoveries of Davy 
and Daniell, and the arts of electrotyping and photo- 
graphy, discoveries appealing to universal experience of 
the manifold obligations under which science and scientific 
men have laid mankin for all,the arts which make our 
civilised existence to difer from the rude life of the savage. 
The Penny Post, with its world-wide benefits, is the result 
of a scientific demonstration belonging to the methods an 
domain of Social Scienze. . '- - 

We conclude with the following statement of the 


special claims of the Statistical Society and its asso- ` 


ciates in the culture of Social Science :—“ The scien- 
tific labourg.of eur members, inspired ,by a mere love 


of truth, logking, to no pecuniary reward,, and bear: 


„ing directly on the very questions which , come under 
discussion in the Lezislature, are in many cases a 
direct saving’ of expense to the nation." An impore 
tant (perhajs’a very gostly) returneis fnade to Parlia- 


work of analysis, whif must be undertqken if the refurn 
is not to become so mck waste, paper, df Parliament and 


work of analysis is done by some#member of tlfe society 
seizeĝ with a wholesome curiosity to know the trueh, *He 


(a s es ma ° 
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. osteolite, phosphatite, coprolite, or guano. 








° & 
be&tows upon it time, and thought, and the skil acquired 
by practice’; hg submits his Work to the criticism of the 
Society, his paper is published in its Yournal, at its 
proper cost; and thus the public and the Government 
sav® money and become possessed? of wholesome and 
fruitful truths.” These “are claims which, we think, the 
Government will feel bound to recognise, and we wish the 
cultivators of the Social Societies every sugcess when 
they come to represent then in the proper quarter. 


tHE SOURCES OF PHOSPHATIC WUNURES 


“ TD RACTICE with Science” is the title of a volume of 
 _* essays (the second of a series), issuing from the 
Royal Agricultural College, Cirencester, and containing 
contributions from the members of the staff of that institu- 
tion. ® Amongst other papers is en interésting account 
by Prof. Thiselton Dyer of ‘the geological distribution of 
Tricalcic Phosphate ; that is to say, a sketch of thé chief 
sSurces of mineral phosphate of lime, whether as apatite, 
Mr. Dyer 
points out the abundance of phosphate of lime in igneous 
rocks, but hesitates about tracing its origin in such beds 
either to direct chemical combination, or to the inclusion 
of organically-formed phosphate in the rocks in question. 
He does not, in short, discuss the possibility of the com- 
bination of phosphoric’ acid’"and lime in the primeeval 
state of the glolf without’ the interventidh of life, which 
one distinguished? geologist at least denies. Mr. Iyer 
traces the occurrence: of tricalcic phosphate in the 
various . Sédimentaty deposits with great care, ghaving 
obviotisly taken mu¢h trouble to render his statement 
an exhaustive one. He considers the many struc- 
tureless, masses of phosphatic deposits which occur “as 
residuary evidence of formerly existing life, of which they 
are to some’ extent the measure,” as graphite is in other 
cases. A greater influence in the production’of these 
masses is attributed to animal than to vegetal life, though 
marine plants are stated to be especially rich in phosphate 
of lime, and have undoubtedly played their part in its in- 
troduction into sedimentary strata. Mr. Dyer mentions 
that the recent Brachiopod Lingula has 86 per cent. of 
phosphate of lime in the mineral ingredients of its shell; - 
and the occurrence of large quantities of phosphate of lime 
in-the great Laurentian and Silurian-formations is goticed 
by him in detail, as well as its occurrence in Devonian 
and Carboniferous limestones. In emerging to the group of 
mesozoic strata, we leave behind almost entirely those veins 
and beds of “phosphate” which occur in the older and more 
‘changed rocks, where the segregation of the phosphate of 
lime has been more confpletely effected, owing go the 
greater age of the beds. In mesozoic and tertiary strata 
we find those nodules which have so erroneously been 
‘confused with “ coprolites ”—the droppings of fish, which 
are not unfrequently preserved in the fine sedim@nt of 
'the Liassic and the Rheetic beds of the chalk—though 
beds of flaggy phosphate also occur in some deposits of 
this age. ; . l 
Mr. Dyer accepts the history of the origin of these nodules 
which I have advocated (Geol, Magazine, vol. v.), in_de- 
scribing those which occur below the Suffolk Crags. Clay 
has a remarkable-power of detaching phesphatg of lime 
from itsesolution in carbewated water; ang the phosphatic 
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nodules are bits ef clay which have-become imbedded miscellaneous sources, including the Pall Mall Gazette, 


with great “quantities of bones, and in some cases, very 
probably—as suggested by Mr. Seefey, of Cambridge, with 
regaid to the Cambridge rodules—with, sea-weed too; 
-whence, by thg¢ integvention of gas-charged water, they 
have extracted the phosphate: hence all beds of- phos- 
phatic nodules occur near to argillaceous stmta of special 
character. Much of this process, no doubt, went on whilst 
the bones afd clay-lumps lay op the ancient shores, and 
were daily washed and infiltrated by the sea-water, or lay 
entirely submerged i in masses: but Mr. Dyer thinks that 
the process “Wf transference would continue after the beds 
had been left high and dry, and may be now going on; 
though I think it is clear that the phosphate of lime in the 
npdules came from bones which have been destroyed 
and lost in the process, Raving been very different in 
mineral condition to the fragments which now remain 
amongst the nodules of these valuable “-boné-beds.” Mr, 
Dyer notices Rheetic, Jurassic, Cretaceous, and Tertiary 
accumulations of phosphatic nodules. There is one whicle 
has not been hitherto recorded, and which is not alluded 
to in this paper, but is interesting, and i a well-known 
locality ; it occurs in the Wealden series, near Brook, in the 
Isle of Wight, and is in parts five or six feet thick, The 
nodules are light-coloured, and aggregated into masses so 
as to form a solid bed, ‘and. not a rey ee 

is usual, 

The distribution and origin.) F Guais: briefly given. 
True guano is simply the dung of sea-fdivl, and can only 
_ accumulate in rainless‘distri¢ts. Guano rock i is the result 
of the action of water on this matter nd subjacent cal- 
careous &oral rocks ; „the celebrated Sombrerite is of this 
nature. It is very possible that. much of the palzeozoic 
phosphatic rock may have. been produced in this way, in 
those beds, at any rate, which we may believé to_have 
been formed subsequently, to the evolution of terrestrial 
vertebrate dorms of life. as 

The other essays in this volume treat ‘of more strictly 
agricultural subjects, and are accordingly of more limited 
interest, E. RAY LANKESTER 
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° SCIENTIFIC YEAR BOOKS 


The Year-Book of Pacts in Science and Art. By John. 


Tintbs. Pp. 288.- (London: Lockwood and Co., 1870.) 

Annualyf Scientific Descovery,-or Year-Book of Facts in 
Science and Art for 1870." Edited by John Trowbridge, 
aided by Samuel Kneeland, M.D., and W. R. Nicho%. 
Pp. xxiiand 354. (Boston: Gould and Lincoln; London: 
Trübner and Co., 1870.) 

L'Année Scients ifigue et Industrielle. Par Louis Figuier. 
Quatorziéme Année (1869), pp. 606. (Paris: Hachette ; 
London: Williams and Norgate, 1870.) 

Causeri®s Scientifigues. Neuvième Année (1869). ` Par 
Henri de Parville. Pp. 363. (Paris: Rothschild; Lon- 
don : Williams and Norgate, 1870.) 

Annuaire Scientifique, Par P, P. Dehérain, Neuvième 
Ann€e (1869), pp. 387. (Paris: Masson; London: 
Williams and’ Norgate, 1870.) 

Fahrbuch der Erfindungen. Herausgegeben von H. 
Hirzel, und H, Greschel. Fünfter Jahrgang, pp. 416. 
Leipzig: Quant; London: Williams and Norgate,- 1869.) 


ROUPING thesevolumes according to’ thelanguagesin 
which theyare written, we may dismiss the first two with 
a very few remarks, Mr..Timbs literally gives hi$ readers 
nothing wifatever | but a collection gf cuttings from the most 


Times, Spectator, Illustrated News, Liverpoale Albion, 
&c. 3 
a respectable scientific status) present us with a much _ 

more perfect, although still an incom 


leading discoveries of the year. The*introductory notes 


by the Editor constitute the most valuable portion of the e 


American book, which treats of the progress of science, 
under the respective heads of (1) Mechanics and Useful Arts, 
occupying 135 pages; (2) Natural Philosophy, to whieh 64 
“pages are devoted; (3) Chemistry, (4) Geology, (5) Biology, 
(6) Astronomy and Meteorology, and (7) Geography and 
Antiquities. This volume, like that of Mr. Timbs, exhi- 
bits a too free use of the scissos, but the extracts are 
almost invariably taken from periodicals of good scientific 
repute, í - 

If our readers requireany specific eidence of the English 
editor’s unfitness for his office, we would refer them to the 
amticl@ headed “ Singular Plant,” in p. 200 of the “ Year- 
Book of facts.” It is obvious from the most cursory pe- 
rusal of the history of this “singular plant,” that it is 
merely a fine specimen of coral, and the absurdity of the 
story was exposed in a number of the Gardener's Chronicle 
subsequent to that in which it originally appeared. The 
correction was, however, overlooked by the learned editor. 

„The French Year-Books differ materially from one 
another in their modes of arrangement. In this respect 
we prefer that of M. Figuier to the others. 
large number of subjects arranged in the following order :-~ 
Astronomy, Mechanics, Physics, Metéorology, Chemistry, 
Civil Engineering, Voyages and Travels, Natural History, - 
Public Health, Physiology and ees Agriculture, and 
the Industrial ‘Arts, 

The science-gossips of M. de Parville are a collection 
of papers such as a physicist might contribute to a popular 
journal, The matter in this volume is more digested, and 
is in a far less crude and fragmentary state than in the 
other books we have noticed, and the individual facts are 
dovetailed together so as to make the style agreeable 
and the reading continuous. It includes in its range— 
Astronomy, Physics, Mechanics, Chemistry, Physiology 
and Medicine, Natural History, Engineering, ang un- 
placeable topics. 

- In some respects M. Dehérain’s volume is the best of 
the three. Although less comprehensive in its scope than 
that of M. Figuier, or-even than that of De Parville, it is 
more perfect so far as it goes. It is divided into two parts, 
treating respectively of the pure and of the applied 
sciences.. Under the pure sciences he places Astronomy, 
Physics, Chemistry, Meteorology, Botany, Physiology, 
and Anthropology; while the applied sciences include 
Civil Enginfering, Applied Ghemistry, Medicine, and 
Puploitation des Animaux, for which we " hÆ% no exact 
English equivalent. Itis, we think, doubtful whether this 


sub-division of the sciences will bear criticism, but it is ° 
| needless at present to discuss that subject. 


ying from flower to flower like the busy bee ef our early 
days, M., Dehérain confines himself to one or stwo of the 
mostgimportant subjects in each dqpartment, and these 
be treats with far hore fulness than the preceding writers, 
For example, under Cheinistry we have an article on 
Explosiye*Compounds, containing a review of the works of 
Nobgl, Abel, Berthelot, and Saint-Claire Deville, bythe 
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while Mr. ‘Trowbridge and his coadjutors (who have @ . 


mplete, picture of the - 
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wee * editor ? and: another, by M. Lau 






audrin, on the Influence of 
Pressure.6n Chemical Fhenomena, being a review of the 
works ®f MM. Berthelot and Cailletet ; and these, with a 


ote” biegraphical sketch of Professor Graham, ‘complete the 


section on this scienc. Similarly, the only information 
that ha gives us pn Botany is/ included in an article by 
M. Vignes on the Geographical [Distribution of Vegetable 
Species, based on the werks of Sir Dalton Hooker (séc), and 
an article by himself on the Maturation of the Cereals. 


> Amongst the subjeczs most fully considered by MM: 


s7 


Figuier and De Parville are the} Suez Canal ; the cause of 
the explosion in the Place de Sorbonne, and the recent 
history of picrates and other explosive compounds ; thé 
discussion regarding tne modification of the metre; the 
Newton-Pascal forgeriés ; chloral and its action ; and the 
deleterious effects of absinthe. The question whether 
Coralline (one of the zoal-tar jcolours) is or is not dele- 
terious as a dye is fully discussed in the volumes of MM. 
Figuier and Dehérain., 7 a 
Although it is less extensive k its range of subjêcts pwe 
are inclined to prefer Hirzel andGretschel’s  Yqaar-book of 
f R J ® 

Iriventions ” to any of the preceding volumes. The depart- 
ments of science which it includes are Astronomy, Physics 
and Meteorology, Mechanics and Mechanical Technology, 
and Chemistry and Chemical Technology. With the view 
of briefly explaining the angement adopted by the 
editors, we may state that uhder “Physics and Meteo- 
rology” are included molecular physics, acoustics, optics, 
the theory of heat, and electricity and magnetism. Under 
the heading “Mechanics and Mechanical Technology,” 
only five subjects are*considered, but they are all treated 
in considerable detail. They are—dynanometers, mecha- 
nism applied to lozomotion (including the mountain 
railway system of Marsh and Fell, the road erfgines of 
Larmanjat and Thompson, velocipedes, and Kettendampff- 
schifffahrt or chain steam nafigation), sewing and knitting 
machines, to which more than thirty pages are devoted, 
‘and new pumps constructed jon various principles. This 
work is executed ir. a higher scientific spirit than any 


of the preceding volumes, jexcepting, perhaps, that of 


-M. Dehérain. 
It would carry us far beyond the proposed bounds of the 

- present article if we were to notice, however buiefly, the 
various German Year-Books that are devoted to special 

subjects, and some of whic —as for example the great 

Year-Book of Chemistry founded by Liebig and Kopp— 

are complete histories of the science of which they treat. 

There are, however, two Frénch Year-Books of ‘this class, 

of comparatively small size,| that are deserving of notice, 

‚and which we can strongly recommend to the notice of 
our readers, namely, M. Micé’s, “ Rapport sufle Progrès 

de la Chimie Organique,” of which only one volume has 

yet appeared,,and M; Vavien de St. Martfh’s “L’Année 

Geographigue,” of whith the eighth volume, for 18695 is 

‘now lying before us, Both of these works are models of 
what such volumes ought ito be, and show an immense 

amount of labour on the part of their respective editgrs. 

We should be very glad tó see sopetħing like “ L’Année 

Geograplkidue ” ettempted in this country, where we 

have no summary of the annual progress of geographical 

progress, excepting the necessarily,imperfect summaty 

contained in the anniversagy address delivered „by the 

President of the Geographical Society. "G. E. D. 
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have not yet had time tagcollate the present edition with 
the original. Cutting the pages (what an unnecessary 
nuisancethis-isin lesson-books !), no criticism worth noting 
occurs to us, unless it be by way of protegpeagainst the 
double index—one of plant-names, the other general andl 
glossarial, This is certainly worse than letting the book 
into the merket uncut! Had the work been new and 
original, other comments would not have been wanting ; as 
it stands, we can only congrafulate the editor on the very 
satipfactory way in which he has accomplished his work. 
By the way, with regard to sfarch, about which Prof. 
Henfrey was rather strong, we can imagine the sort of 
haze a student who had. been grinding from this -edition 
(pp. 495-496) would manifest in his paper, were he asked to 
state something of the origin of that substance. Notthat , 
there is any ®accuracy in the book, but -rather because 
possession of a greater amount of preliminary, knowledge 
than it is reasonable to look for seems to be taken for 
granted. Séme hint might have been given as. to thé 
head-quarters of Aleurone, Lastly, we should have pre- 
ferred seeing Awphisarca, Tryma,: Diplotegia, and their 
kin quietly dropped out of the edition, We doubt'if there 
be a professorgf botany in the island yorth his salt who 


could define them. D. 


_ Sketches of Creation.” A Popular View of some 6f the 
Grand Conclusions of the Sciences in reference to the 
History of Matfer and of Life. By Alexander @Vinchell, 
LL.D. (Londo: S. Low, Son, and Marston, 1870.) 
THE main portion of this volume is occtipied by a 
sketch of the. geological history of the earth; and had 
Prof. Winchell confined himself within strictly scien- 
tific limits, the book would have been one in every respect 
commendable. The titles of some of the aqhapters are 
sensational and repellent; eg, “The Ordeal by Fire,” 
“The Solar System |in a Blaze,” “ Onward through the 
Ages;”: and we could have wished that the author had 

ept aloof from speculations which are, to say the least, 
not profitable to the class to whom the book-is addressed 
—on the former gaseous condition of the world and the 
solar system ; and on the possible evolution of an animal 
superior to man. These parts being eliminated, the book 
may be safely relied on aś the work of a practical geolo- 
gist, who has a thorough acquaintance with higsubject ; 
and being laudably free fromy the excessive use of tech- 

ical terms, occupies a place not precisely filled by any 

: English treatise. The illustrations are numerous, and 

.very various in quality. The drawing of Fingal’s Cave 

‘at Staffa is a grotesque caricature ; with others we are 

familiar in well nigh every geological handbook ; especially 
interesting to English r@aders are those illustrative of the 

“gigantic scale of geological action in the Unit@d States, 

as the Pictured Rocks of Lake Superior, and the Mauvaises 

Terres of Dacotah.. Two chapters “ On the Vitality of 

buried Vegetable Germs,” and “ Or Prairies and their tree- 

lessness,” have special reference to Prof. Winchefl’s well- 
known theory that the present vegetation of the prairies 
of America is lineally descended from that of the pré- 
glacial epoch, te seeds having retaingd their vitality in 
the ground during the whole of the intermediate time. -We 
cannot admit that the instances quoted by the author of 
vegetable tissue retaining its structure during an enor- 
mous lapse of time, when not exposed to the oxidising: 
influence of the air, have any: bearipg on the questior 


s 
e ~ @ v ” 


~ 


e Ld 


E$ 


e e &. = 
è . ` ü 

e “ Ld 
+ 


* z - 4 
e. ý bi z 
Nov. 24 1870] > 


whether germs cam retain their vitality for the samg 
lengthened periods ; as he himself says, the proof of the 
theory ought to rest on direct evidence: “ It#must be con- 
fessed that the crucial observation has yet to be made ; 
if veg&table germs exist in the “drift, they cam be discovered 
beforehand. I gm nat aware that any thorough seagh 
has ever been made for them.” e i 
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` LETTERS TO-THE EDITOR 


© 
[The Laditor does not hold himself responsible for opinions expressed 
by his Correspondents, No notice is taken of anonymous 
couemurnigations, ] 


The Difficulties of Natural Selection 


Mr. Wallace’s ‘‘ Reply” has disappointed me. From his uh- 
rivalled knowledge of the forms of animal life in those countries 
wheie nature isthe most luxurignt, and from the extiaoidinary in- 
terest with which he invests evety subject that he handles, I had 
expected from him something more conclusive than tha he 
should charge his opponent with errors which he ehas not com- 
mitted, and should reply to his arguments by a simple begging 
of the question i 

The fust ‘important error? with which Mi. Wallace chaiges® 
me 1s, that “I lead my redders to understand that there 1s 
only one completely mimicking species of Zegdalis.” Whee 
I have done so, I am unable to discover. I have, it is true, 
adduced one particular and striking mstance as a sample of 


ethe rest, but distinctly say that “in a comparatively small area, 


kd 


several distinct instances of such perfect mimicry occur ;” and 
point out how strongly, un’ my view, this tells agamst the theory 
of Natmal Selection, In the next paragiaph, ‘‘three .great 
oversights ” are alleged. Fustly, “that each Zeptalis produces 
not one only, bug perhaps twenty or fiftyeoffsprmg” Mr. 
Wallace can hardly have suposed that & imagined each 
buttesfly laid only a single egg, like the rok. The argument, 
however, is unaffected. In a species the numbe:s of which 
do not materially vary from year to year, it is obvious that, 
whatever@the~number of eggs lad, only one offspriig from 
each mdividual, or rather two fiom each pair, survive to the 
period at which they themselves produce offspring. The ‘‘second 
oversight” is ‘that the 1ight variation has, dy the Aypothests, a 
greatei chance of surviving than the rest ; and the third, that at 
each succeeding generation the influence of heredity becomes 
more and more powerful.” By what hypothesis? The hypo- 
thesis that these small variations in the right direction are useful 
to the individual—the very hypothesis against which I am con- 
tending as unproved, as neat a case of petitio principu as one often 
meets with. My “errors” m fact, amount to a non-admission of 
my opponent’s prenusses, who then naively adds, ‘‘ with these 
three modifications the weight of the argument is entirely 
destroyed '’” Of course ıt is, , The ‘new factor of which I take 
no account ’ in the next paragraph, is again entirely dependent 
on the admission of the natmal selectionist premisses. m 

With regard to the distinction between man and other animals, 
I mtich regret if I have unwittingly misrepresented Mr, Wallaces 
view ; Dut if I have done so, I think it 13 owmg to that 
view not having yet been clearly pronounced. Mi. Wallace 
distinctly states his opmion that ffa superior intelligence has 
giided the development of man in a definite direction.” 
( = Contubutions,” p. 359.) I have Mr. Wallaces own 
authority for saymg that M. Claparède has misinterpreted 
hım im referring this superior intelligence to a ‘* Force 
supérieure,” a direct action of the ®eator; what alternative is 
@here lef but to suppose that it was man’s own intelligence that 
he had in view? Whenever Mr. Wallace more clearly enunciates 
this portion of his theory, I think there will be no difficulty in 
showing that the same punciple, whatever it may be, 1s operative 
in the ower creation as well as in man, 

Having disposed, as Ithink, of Mr. Wallace’s chief points of 
reply, I may be permitted to point out one or two errors into 
which he has himself, ıt isgems to me, fallep. The changys of 
mimiciy are, he says, ‘who y superficial, and are almost entirely 
confined to colour.” I was certamly surprised to read this, 
recollecting so many instances to the contrary, not only among 
tropical insects, but in the close approximation in form of some 
of ourown Diptera to certain genera of Hymenoptera; and 
recollecting also fhe numerous. ilustr&tions of protective form 
and habit Which Mr, Wallage himself gives, not only describing 





*from,ga Mathematical Point of View.” 





them but having also drawn them with such exquis 
(See “Malayan Archipelago.”) In thé Xalima parile. ? 
Sumatra, for instance, he says, “we thus have sizt,* colour, 
form, markings, and hakits, all combinzng together f pro- 
duce a disguise which may be said ¢o be absolutely perfect.” 
(*‘ Contributions,” pg6r). Another sentence I had to read three 
or four times before I could believe that Mr.eWallace ha@ penned 
it, In objecting to my parallelism between the development of 
protective resemblance and of instinct, he says, ‘‘in birds mimi- 
cry 1s very rare, only two or thiee cases being known.” I do nôt 
know whether Mr. Wallace draws any subtle distinction between 
‘‘mimiciy ” and “ protective resemblance ;” but if so, he should 
have noticed that it is the latter which I speak of as “Wing 
strongly developed in birds.” JI had, on reading the above sen- 
gence, to turn again to my ‘‘ Contributions,” to see whether I 
was correct in my impression that we find there the statement 
that “m the desert the upper plumage of.every dird without 
exception is of one unifoim isabellufe or sand colour;” that 
“the ptaimigan is a fine example of protective colouring” 
( Contributions,” pp. 50, 51), and that two whole chapters aie 
devoted to the wonderful purotective instinct of birds in the 
matter of their nests. 
On one point raised in my pager [am disposed somewhat to 
*modifyeny views, and I do so with the-greatest pleasme, in my 
obfection, namely, to the title of Mr. Darwin’s great work. Taking 
the origin @f sgyczes as distinct from the origin of mere varieties, 
there 1s undoubtedly a sense, as Mr. Wallace points out, in 
which natural selection may be considered a prime factor. The 
law of vauat on is a centrifugal, the law of natural selection a 
centripetal force ; the one acting by itself would produce a wild 
chaos, the other a barren uniformity ; equilibrium can only be 
the result of their joint co-operation, 
Whatever may be my ‘‘ inability to grasp the theory,” I hope 
I have shown that I have rot fallen mto the errors with which 
Mr. Wallace chaiges me, All the main points of the argument 
seem to me to be left untouched by him, 
waid no evidence that extremely small variations do affoid any 
immunity from the attacks of enemies... Hw gives no explanation 
of the tendency of the Zeffal:s referred to by Mr. Bates ‘‘to 
produce naturally vaueties of a nature to resemble homie.” 
He does not attempt to account for the parallelism of the develop- 
ment of protective resemblance and of instinct in the animal world. 
He fails to explain the nature of the intelligence which was opera- 
tive ın the creation of man, and which isa principle unknown in the 
rest of the organic world. Students of Nature who have spent 
their [ves in their own country must always yield m point of 
experience to those who have had the advantage of comparing 
the faunce and flora of other climates, and can only arrive at their 
conclusions from the facts brought to their notice by tiavellers ; 
these, I think, I have not misrepiesented. Appeal to authority, 
as authority, 1s always to be deprecated in Science. I may, how- 
ever, perhaps be peimitted to strengthen my position by a quo- 
tation from a work, which I had not read at the time of writing 
my paper, by one who will be acknowledged to have some know- 
ledge of the ways of Nature (Huxley’s Lay Sermons, p. 323) :— 
‘After much consideration, and with assurecly no bias against 
Mr. Darwin’s views, it is our clear conviction that, as the évi- 
dence stands, it 1s not absolutely proven that a group ôf animale, 
having all the characters exhibited by a species in Nature, hag 
ever been originated by selection, whether artificial or natural.” 
ALFRED W. Bennetr 
Westminster Hospital, Nov. 19 7 
P,5.—Since writing the above, Mr. Jenner Weir has kindly 
called my attention to two papeis 1ead by him before the 
Entomological Society, ‘‘ Cn the Relation between the Colour and 
the Edibility gf Lepidoptera and their Larvee.” In one of these 
I find the following remaikabl@ statement »—‘‘Ipsectivorous 
birds, as a general rule, refuse to eat*hairy larvie, ees larva, 
and all those°whose colours are very gay, ahd which rarely, or 
only accidentally conceal themselves, On the other hafid, they 
eat with great relish all smooth-skinned laivee of a green or dull 
bagown colour, which are nearly always nocturnal in their habits 
o7 mimic the colo or afpearance of the plant thy frequent.” 
Here at least it would*seem as if imperfect mimicry was any- 
thing but beneficial to the individual ; how can the prinaple of 
hatufal selection acgount for its propadfition in these instances ? 


+ q @ 
Tux soyl8f many an anti-Darwinian will have been cheered by 
Mr. A. W. Bennett's paperen “The o of Natural Selection 
t is, in fact, a every 
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tio isses which, to a.careless or biassed observer, might 
The tendency to variation is spoken of as something very mys- 


* *e  terioas, of which no adequate azcoutt has ever yet been given. 
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Yet the very simple explafation is no bad one, that where two 
patents are concerned in the production of@®any offspring, the` 
- product if part resembling each of the producers must of ne- 
cessity also in part differ from each of them. Between the parents 
themselves, Mr. Herbert Spencer has shown that differences of 
age and external circumstances would ensure the requisite want 
of resemblance in the absence of any other cause. 

‘* The rigid test of mathematical calculation” is then applied 
to the*’case of mimetic butterflies, with the view of showing that 
they could not have been produced simply according to the laws 
of variation, inheritance, and natural selection, In the applica- 
tion of this rigid test the very arst step is a perfectly gratuitous 
assumption, “‘ that it would require, at the very lowest calcula- 
tion, 1,000 steps to enable the normal Zepia/zs to pass on its 

rotective form.” Who is to prove that fifty differences would 
be insufficient? An interval of 2 thousand years might be granted 
for establishing each one of these variations, Suppose even 
50,000, mnstead of only 50 steps to be necessary, it is another 
gratuitous assumption that ‘‘tae smallest change in the direc- 
tion of the /thomia, which we can conceive in any hypoth@is tg 
be beneficial to the Zeffa/ts, is et the very lowest one-fiftteth of 
the change required to produce perfect resemblenc?’ How 
small a difference must decide the choice made by a donkey 
placed equidistant between two bundles of hay! Certainly, then, 
2 bird on the wing, having to choose amidst myriads of butter- 
flies, may be determined by an almost infinitesimal distinction, 
Further, though the whole chenge may be produced by an im- 
mense number of small changes, it is not necessary to suppose 
that all the changes will be equally small, It is merely begging 
the question to assume that the first change could not possibly be 
rge enough to be of any use. And if it may be of use, the 
whole mathematical calculation, based on its being useless, breaks 
down from the beginning. Again, since the Lepfafis may have 
spent 1,000,000 years“in erriving at its present likeness to the 
present /thomia, it is impossible to assert that the normal forms 
of the two butterflies were as wide apart at the beginning of 
that period as they are at present. The mimicry having once 
set in, might be retained by parallel variations. This, indeed, 
cannot fail to be the case, if the protection is to be a lasting one; 
for when the J/Zomia varies in outward appearance, unless the 
Leptalıs varies in the same direction, the resemblance will be lost. 
This progressive mimicry wou:d be more valuable than ansimi- 
tation in which no changes occurred, since the enemies of a mi- 
metic species would in time become aware of a fraud which had 
no variations at its command, as birds are said now-a-days to 
pounce without hesitation upcn caterpillars which very much 
resemble twigs. Even ‘‘a rough imitation” may be useful in 
the first instance, and yet when hostile eyes have long been exer- 
cised, and have acquired greater and greater sharpness, finally 
nothing less than absolute ıdentity of appearance may be thoroughly 
effective. Thus the perfecting of the resemblance will be no 
‘mere freak of Nature,” nor shall we be ‘landed in the di- 
lemma that the /as¢ stages are comparatively useless” in this 
procedure, 

The array of figures biought forward to prove that the Ze- 
zalis could not have made twenty steps of variation in the direc- 
tion of the Jikomia by chance, would be much to the purpose if 
any exponent of the theory of Natural Selection had ever argued 
or supposed that it could. Tke calculation takes it for granted 
that the theory is erroneous, instead of proving it to be in error. 
Upon this assumption, it might have been put far more strongly, 
only that a stronger way of pttting it would haveéborne on the 


> face of it theguspacion of ofe inherent fallacy. It begins by 


supposing thag therg are ‘twenty different ways,in which a 
Leptals gnay vary, only one of these being in the direction ulti- 


° mately required ;” it might quite as truthfully, or even more so, 
è have said a thousand instead of twenty, and then the second step 


would have given the chayce as only one in a million, instead of 
one in four Rundred. Qut while the theory of Natural Selec- 
tion speaks ef*numerous minvte useful variations, Mr. Bennett 
will not allow that comhjnation of terms. Let them be numgrous 
and minute, if you will, Be says, but if smallethey cannot be use- 
ful, if useful they cannot ge smaji. He elaims to have ‘Mr, 
Daiwin’s own word for it, thet a,large variation weuld npt be 
permanent, as though Mr. Dazwm had said, “living creatures 
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arok s _——< special pleading, based on a skilful assump- | have come to, be what they are by successive useful deviations, 


ofgtructure permanently propagated, but no Sirge deviations are 


permanent, and no small ones aye useful.” It is dite obvious 


that in the use@f relativg terms, such as great and small, Mr. e 
A - 


Darwin neither intended to stultify himself nor has done so. 
thing may be large enough to Be useful without’ being Mrge 
as compared with something twenty times its own size; and a 
man may be said’ to have g huge brain in a very small body, 
although the body in solid content far exceeds the brain, When 
Mr. Darwin says that ‘‘ Natural Selection always acts with ex- 
treme slowness,” he does not imply that its steps must therefore 
be ‘so numerous as to be too small to confer an? advantage, 
This would be a contradictionin terms, But the steps may be 
exceedingly small notwithstanding, and also sometimes separated 
by enormous intervals of time from one another. 


e In introducing his own explanation of things, efr. Bennett 


affirms that ‘resemblances, and resemblances of the most 
wonderful and perfect kind” in the vegetable kingdom, “are 
in no sense n@metic or protective.” This may be so, but it can 
hardly be said to be proved. When he speaks of ‘ man’s. 
reason” having ‘“‘assisted him sœ to modify his body aş to 
adapt himself to the circumstances with which he is surrounded,” 
and suggests that the instinct of anima% may have assisted them 


same purpose, it is difficult to imagine the process intended, and 
sill more difficult to see how ‘‘ the slow and gradual degrees ” 
will escape the rigid test of mathematical calculation which Mr. 
Bennett has elsewhere applied ; for if the steps are gieat they 
ought not to be fermanent, and if small they ought not to be 
useful, A theory which makes it possible for a bee to .“‘ modify 


its proboscis” by instinct, or for a man.to treat his nose in the » 


same manner by reason, seems harder of digestion than the Dar- 
winian. THOMAS .R..R. STEBBING 
Torquay, Nov, 12 i 





Mr. BENNETT, y his very able paper read Before the British 
Association at Liverpool, and published in NATURE of the goth 
November, calls in question the explanation given by the theory 
of Natural Selection of the various instances .of mimicry found in 
the animal kingdom. - 8 . 

He bases his argumerft principally on the fact.that the altera- 


tions in the early stages being useless to the animal would not . 


be preserved, and that these changes must be very slow. : 
He assumes that to enable the normal Leptalis to imitate- a., 

species of /thomia, it may be considered to have gone through at 

least 1,000 stages, and that no change less than one-fiftieth of the 


whole alteration effected would be,of any_use.to the ifsect. He , 


gives us’no information as to how he arrives at these figures, and 


we are left with the idea that they are selected principally because ` 


they are what are called ‘rotund numbers,” and are more easily | 
dealt with in the calculation which he gives us. ` : 
Now I think that the number of stages which-Mr. Bennétt con- 
siders it necessary for a Zeptalis to pass through so as to mimic 
an Jthomia is vastly too great: 1,000° stages means: at’ Itast 


1,400 years. ass a 
t us look at the alteration which frequently takes -pièce in 
the colouring of a butterfly, possibly in one generation, as shown 
by varieties of which sometimes only-solitary specim@ns are 
kngwn, figured in Newman's work on English Butterflies, ‘I: 
need only refer your readers to the figures of varieties-of Apatura 
tris, Epinephele jantra, Limenitis sebylla,: Melitea athala. 
Now can it be contended that it required 1,000 of such stages to 
effect the alteration ? 

If any of these variations happened to be useful, there seems 
no reason for supposing that@one stage might not make much 


more than yy of the alteration, which Mr. Bennett lays own as@ 


being the least which would be useful, and which I agree with 
him in considering much too small, Why might not one stage 
make one-fourth or one-sixth of the alteration required? - 

Mr. Darwin quotes a passage In his work on Natural @elec- 
tion (page 32) from Sir John Sebright with regard to pigeons, in 
which he says that it takes three years to produce a given feather, 
but six years to make a head and beak, Ifthe bony structure 
of an*anfinal so far above a butterfly cin be altered in six years, 
we surely do not require more than that time to tffect an alteration 
in the colour of a butterfly’s wing. : ; z 

Mr. Bennett states that the early stages of the alteration would- 
be useless to the insect; every one, I think, will grant this, when 
each stage ‘Is only one-thofisandth of the whole, but not if it be 
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their bodies by slow and gradual degrees to the - 
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a much larger quantity. Here again we may observe the $n- 
stance Mr. Bennett quotes, the mimicry of des to Jthomia. 
eLefialis is normally a white insect, antl as such, would be more 
lable to attacks from its persecytors, as shown by Mr. Wallace, 
whilé any variation whic gave colour to th® wing would make 
the insect less cqnspicuous, and bemg useful to it, would be®pre- 
served. ° i 
That we are quite ignorant ofthe laws regulading variation is 
quite tiue, and that when we do understand them it will throw 
much light on these questions is undoubted, and that we may 
probably find in them some additgonal explanation for many of 
the facts now accounted for by Natural Selection ; and Mr. Ben- 
nett does ies service in the cause of truth in remmding us of 
what still has to be done. S. N. CARVALHO, JR. 
London, Noy. 17 : 





Four years ago I advanced the opinion that Naffiral Selection 
is jnsufficient to explain the ‘‘ Origin of Species,” and that, rather, 
the origin of the variations of which Natural Selection is said to 
avail itself must be looked to for this purpose. I may peshaps, 
therefore, be allowed to såy a few words in exargination of Mr, 
Wallace’s explanation of this point in last week’s NATURE. 

One of the objects of Mr. Darwin has been to show that the 
existence of species as an absolute entity is a mere idea of owr 
minds ; that if we could at the same moment look around us in 
space, and also backwards in time, we should, find the organic 
world connectec together as one whole, one great mass of beings 
extremely closely allied to each other, and distinguishable- only 
æ Vy an accumulation of small and perhaps scarcely appreciable 

differences, A second and closely-connected object has been to 

show that this great, mass of beings has had a common origin from 
one primeval ancestor (or at most a few ancestors). These two 
points are the chief ones involved in the ‘‘ Origin of Species” 
question, as it is grdinarily understood ; andgf they be borne in 
mind, it will bë seen that the d&ctrine of ‘ Natural Selection, or 
the Survival of. the Fittest,” deals with only a small portion of 
the numerous ‘problems involved in this great question. I am 
sure that Mr, Wallace, after having writteg as he has done about 
man, thæ in his case other ‘influences than this survival of the 
‘fittest have been at work, may reasonably allow importance to 
nse powers than Natural Selection in the case of other organic 
eings. Pe oe 

If Mr. Darwin’s* book had been entitled ‘The Influence of 

Natural Selection on the Formation of Species,” some miscon- 

ceptions might,sperhaps, have been avoided. Its present title 

undoubted¥y tends to convey the idea that Nafiral Selection is 
per sé-the Ougin of Species. I believe Mr. Darwin, however, 
holds no such idea. f pi mae 
_ The picture abcve alluded to, of a-complicated mass of beings 
connected together by innumerable gradations, 1s so different from 
what we find existing around us, that one of the first questions 
suggested by it is, where are the connecting lmks? This first 
ueStion has never yet-been ‘answered to any extent, or ‘with any- 
thing hke adequacy, The-links produced are but few, and got 
sufficient to bear the great weight attached to'them, For-at no 
period of the geological »record do ‘we find any traces of the 
general @nd intimate connection of bemgs with one another that 
Mr. Darwin's views would lead us to look for. The creatuges 
composing the orgenic woild at any one given moment were, so 
far as the evidence’of geology goes, separated from one another 
by lines of demarcation of simular value to those existing among 
animals now, - 

What is wanted to explain the phenomena of various limited 
and defined species arising from of common ancestor is, then, 
érst, a faw, or group of laws, to throw light on the origm of 
varjation and dispeision ; and, second, another law or laws to 
explain the limitation and separation of the varieties so pioduced. 
It is quite out of the question to suppose that the theory of 
Natural Selection does all this. Those, however, who have 
studied Mr, Spencer’s work will be well aware that his theory of 
evolution may be applied to deal with the question in this its 
more extended light. And I believe that those who wish well 
for the survival ofe Natural®Selection will do well to insist on its 
only being consifered in connection with g more extensive 
doctrine of evolution, This is where I think Mr. Wallace errs 
in his advocacy. . i 

I will not here allude to the question of mimicry more than to 
say, that Mr Wallace has never answered, but rathér avoided, 
the chief d&ficulties’ I have, advanced against it; and ‘that his 
theories on the ssbject are unddulftédly open to the dbyection 
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that he insists on seeing all the phenomena from the point of 
view of a natural gelectionist, and nothing more. As MT. Wallace 


has, however, already discowered that Natural Selectioff, thongh® e è , 


applicable to man, is not sufficient, eansupplemented, to account 

for him, we may hgpe that he will yet see this with regard to the 

rest of the organic world. a De SHARP 
Thornhill, Dumfriesshire- i 
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The Chromosphere 


WHILST mapping down, in prepdiation for the coming eclipse, 
all the bright Imes that bave so far been observed and accurately 
measured in the chromosphere or solar prominences, I was struck 
with the absence of a faint yellow line, which I have myself 
several times observed whilst examining the contour of the sun’s 
disc. This line is probably identical with Angstrom’s absorp- 
tion line §883°0 (spectre ncrmal du soleil), D” lying almost mid- 
way between D’ and the hne in question. 
of mistaking it for the bright yellow line seen in every solar pro- 
minence, and lying near Angstrom 586571, since the two yellow 
lines were seen on each occasion at the same time on the more 
refrangible side of D”. . J 

I seppose the D”, mentioned in a late communication from 

r. Young, to be identical with the bright yellow line, for it 1s 
most imp@oba@ple that he could have failed either to see or to 
record the bright line whilst mentioning the faint one, since the 
latter, as far at least as I have observed, is never visible unless 
in company with the former. 

The only observation that I can at all identify with my own is 
that mentioned in NATURE, December 16, 1869, where Mr. 
Lockyer, speaking of the absorption line, which corresponds to 
the orange line of the chrcmosphere, says that Padre Secchi’s 
bright line is less refrangible. 


Stonyhurst Observatory S. J. PERRY @ 





: From London toeCMania 


A FEW practical details as to the best way of getting to Sicily, 
the accommodation to be found there, &c,, may be of use to 
many readers of NATURE who are thinking of going there next 
month? 

We have first the sea passages from London, Southampton, or 
Liverpool, to Messina or Malta, of which if any be chosen 
it will probably be that fram Southampton to Malta by the 
P. and O. steamers, which start every Saturday at 2 P.M., 
and are nine days on the voyage. (Fares 20/. and Io/.) From 
Malta there are steamers twice a week to Messina; they touch 
at Catania when the weather permits them to enter the small 
harbour, otherwise they go on to Messina, so that passengers 
for Catania must in that case avail themselves of the railway. 

Few probably will wish to go the whole way by sea, the land 
route therefore by which the Indian mails are now sent will be 
taken; viz, over the Brenner Pass. The night mans leave 
Charing Cross at 8.45 P.M., Cannon Street at 8.50 P.M., Victoria 
and Ludgate Hill at 8.30 P.M., and arrivein Dover in time for 
the Calais and Ostend boats; the line from Calais to Brussels 
may not be practicable, and so the longer passage to Ostend 
may be preferred ; by going straight on one ought to airive at 
Cologne at 4 P.M. the next day (if one goes by Calais oné has 
three hours’ rest at Brussels), The day service train, first and 
second-class, leaves all the stations at 7.40 A.M., and one should 
arrive at Cologne wia Ostend at 10.55 P.M. (wa Calais at 
4.50 A.M. next day.) From Verviers to Cologne there are only 
first-class carriages in this train. The fares to Cologne by Ostend 
are 3/. 8s. 10M, first, and 2/. gs. 5g second-class, by Calais they 
age 35. OF 4s. more. .' ° 

Those whoelike to go from London to Ostend er to Antwerp 
direct can leave St. Katherine's Wharf by steamer on Sunday, 
Tuesday, or Thursday mornings for Antwerp, or on Wednesday 
or Saturday mornings for Ostend, and proceed by rail to Brus- 
London to Brussels being 3os. first and 
22s, 3d. second class, zaz Antwerp; 260. 8d. first Rnd 205. rod. 
second class, via Ostend.- The fare from Brussell tò Cologne is 
aboug 25 francs first and 18 francs secqad class by the ordinary 
grains ; express abottt three francs more. : 

‘The way then i# by Cablentz, Mayence, Darmstadt, and _ 
Aschadfenhifig to Munich, By leaving Cologne by the 6 A.M. 
express, ome ought to ge to Mumch at 9.10 P.M. In times 
ewhen threugh-tickets are grantec the fare by Ostend and Cologne 

to be 1s &. 7s. 3a, om London (first clas), and 5% Ios, 
® 
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There is no danger . 
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mixed fieteand Second; this will give some idea of what the 
«cost wulebe. ° 
After Munich the iegulay trains*may be relied on; one can 
leave Munich at 9.50 P.M. (first and second class), pass Inns- 
bruck, ang crossing the Brenner in the ear® morning descend 
the Italian side in the forenoon, getting to Verona at I1.20P.M.; 


e o1 by leaving Munich at 10.15 A.M. (first, second, and third class) 


one may get to Verona at 5.5¢ A.M. next day; but in this way 
one misses the best of the scenery. The fares from Munich to 
Verona are about 37s., 25s., ard 18s. 

The way, then, is to Padua, Bologna, Pistoia, and so either 
to Florence or to Leghorn (br Pisa}; from Florence to Rome, 
passing by Lake Trasimene ; from Leghorn to Rome by_ the 
coast line, or else straight to Messina or to Naples, and then to 
Messina, by one of Rubattino’s boats, which leave almost daily. 
From Rome one goes to Ngples by train, and thence by boat to 
Messina, passing close to Stromboli. Some of the boats go on 
to Catania, but it is advisable to land at Messina and take the 
train, as often the steamer cannot get into the harbour at Catania, 
in which case it goes on to Malta. The railway fares from 
Verona to Naples come to about 44 ros. füst; 43 55. second ; 
and £2 5s. third class. 

By travelling almost incessantly one should (supposif® tke 
trains regular) get to Naples from London in five days and six 
nights by this route: no time,is lost by spendimg Z night at 
Cologne. 

At Messina, the Custom House authorities are usually rather 
troublesome, but one does gat off at last, and, passing along a 
most exquisite coast-line, arrives at Catania (Kar’ Afren). 

The hotel at which to stay, if possible, is the Grande Albergo, 
kept by Herr Werdenberg, where there is every comfoit, the 
very small salon being redeemed by the fine biliard-room. The 
front rooms face towards the north, and are cold and unsuited 
@or invalids, but they (especially those of the thud story) afford 
a most splendid view of Etne, the sunrises and sunsets seen from 
them being superb. ‘Lhe roams at the back are much warmer, 
but of course give no sig&t of Mongibello. The Grand Hôtel 
Central is an Italian establishment ın the Piazza dell’ Universita, 
and may be considered to be the second, though much mferior to 
the first-mentioned house. 

In Catania itself a good post of observation would probably 
be the Giardino Bellini on the Corso; it is high and sufficiently 
large. 

To go to Nicolosi a two or three-horse carriage is necessary. 
There are at this village two inns, one at the entrance # the 
village (not to be recommended), the other one, which 15 prefer- 
able, farther on in the village. The accommodation 1s of a very 
primitive description, Everything should be taken from Catania, 
as little can be got at Nicolosi. 

From Nicolosi one can visit the Monti Rossi (in half-an-hour 
or three-quarters), fiom which one has a magnificent view, and one 
can, if one is curious enough, go down into a hole, known as the 
Fosse dei Palumi, a volcanic vent. 

It is fiom Nicolosi that the ascent of Etna 1s made, and a des- 
euption of an ascent, under especially favourable circumstances, 
will be found im the number of NATURE for June 23 last. 

The best guide is Pietrc Cravagna, who knows the mountain 

thoroughly, and who also speaks tolerable Italian ; he 1s in every 
way to be trusted, and if another guide be necessary, it will be 
well to let Pietio find him. The writer was on one occasion 
subjected to great annoyance from the incompetence of one of the 
so-called guides. 
_ The Casa del Bosco, about two-and-a-halfhous’ ride from 
Nicolosi, 1s uninhabited daring the winter. A fne of sticks may 
he, made there, and a few plates, &c., will be f@ind; the key 
must be gamat Nicolosi . „tere is plenty of good water clase 
at hand. Ties hogse m.ght be used for purposes of observa- 
tion; 1) has two rooms, and an outhouse for the mules. 

The Casa degli Ingles near the top of Etna, 15 almost sure 
to be. buried in the snow. 

In descending from the summit it may perhaps be possiblest 
go down int® the Vallegl2l Bove, and getuh to Catania by Zaf- 
farana. Tho® who yisit Sicily should not return home without 
stopping a day or so atg zormena (between Catania and Megsina), 
and seeing a sunrise from the ruins of the theatre. _ 

© e ha W. H. C. ° 
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The Spectruth ofehe Aurora °* 


#3 some of = correspondents Seem Scarcély awd$e of what 
has alreatly been accomplished iñ observation’ ôf the auroral 
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spectrum, perhaps I may be paydoned a few remarks on t 
subject. ¢ è 

The line usually most prominent in the auroral spectium is 
yellowish green owe, the wave-Iigth of which was measmed | 
Angstrom as 5567, and its position by Professor Winlock 
1280 on Huggins’ scale, which, reduced to wa¥e-length, close 
agrees with the determination of Angstrom. . 

Angstrom also observed the same line in the spectrum of t 
zodiacal light, in March 1867, but it seems possible it might — 
due to faint aurora concealed by the light. He®says that “ 
is a remarkable fact that this*bright band does not coincide wi 
any of the known rays of simple or compound gases which 
have as yet examined.” The wave-length of H8 is abo 
486'2; much less than that of the auroral line, e@igstrom al: 
saw three very feeble bands near H 8 (F). 

Professor Winlock (American Journal of  Setence, No 
1869,) states@hat in addition to the line at 1280 Huggins’ scal 
he saw six faint bands, yiz,, at 1400, 1550, 1680, near F, 264 
and near G. ° 

Ingthe American Fourna: of Science, Sept. 1869, it is stat 
that dung the solar eclipse a bright}]Pne was seen in the spectru 
of the corona at 1474 of Kurchoff’s scale, and that it coincid 
with an auroral line. 1474 Kuichoff corresponds to about 15! 
kluggins’ scale. 

I have also somewhere seen it stated that the auroral line 
1280 coincided with a tellunc line ın the sun’s spectium, whi 
might be possibly due to oxygen, 

I have myself seen several feeble bands between the green li 


and F, but owing to their faintness have not yet been able 


determine their position with much accuracy, l 

The red line which was so bright in the aurora of the 24th ar 
25th ult. is only occasionally visible. Mr. T. W. Backhouse h 
observed it repeatedly, and informs me that it is sometimes visib 
when the aurora gloes not appear red to the eye, but that ] 
never recdllects segjng it when s@me part of the sky was not re 
This quite agrees with my own experience. As your correspon 
ent, “T. F. ” observes, the red line probably belongs to a spectru 


distinct from that of the green line, and may be due to son 


other gas. It may, hOwever, be only a fiesh lne of thgsame g 
due to different temperture. Its position from repeated dire 
comparison is about ‘4 of the distance from Ha, to Na. as 
stated a week or two since. It is, therefore, not identical wi 
Ha, to which the ordinary red light of ignited hydrogen 1s du 

Changes of pressure and temperature do not affect the postu 
of lines, but merely influence their breadth and jntensity, maku 
new lines visible and expanding old ones. Sometimes, as in tl 
well-known case of nitrogen, an entirely fresh spectrum is pr 
duced; but while any line remains visible its position’ 1s u 
changed." Hydrogen.gives several such spectra, but I belie 
none of them have a line in the position of the auroral one. 

I am at present engaged in a little research on the spect 
of certain gases in relation to that of the aurora ; but it isn 
yet sufficiently advanced for publication. ° 

It 15 particularly desirable that the positions of lines should | 
accuiately determined, In the case of the aurora I am acquaint 
with no better method for doing this than by comparison wr 
such a spectrum as the band spectrum of N. This is a Most co 
venient natural scale, with thirty or forty brillant bands; and m: 
readily be obtained from a small tube containing rarefied air: 
nitrogen, by the aid even of a Rubmkorff’s smallest coil, 

With regard to the spectroscope, a simple flint glass pris 
fitted to a tube carrying an adjustable slit, and without a1 
lenses, gives a brighter spectrum than any other form of instr 
ment that I am acquainted with. 

Henry R. PMOCTER 

Clementhorpe, North Shields, November 12 





The November Meteors Š 


On the night$ of the r2th, 13th, and 14th of November ti 
skye Wes constantly watched frome5 P.M. to 7.30 A.M. T] 
weather throughout was most unfavourable. $ 

On Nov. 12th it was completely overcast from 7 P.M. 
7.30 A.M. F 

On the 13th from § P.M. to 7 P.M. the amount of cloud’ W 
{g and Qnly one meteoy was seen. The sky was then obscur 
until ngar I A.M, of the morning of the 14%he P 

Nov, 14th, from I A.M, $ 3.50 £M., the amount of cloud w 
if, and folit meteors were seen, two starting from near y Léon 
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This was preceded: by a hails 


reaks in the clouds, through 























i 
po. | that if the weather should prove 
th thesky was only halfcovered with | station, it will pr obably be s8 at th 
M., and: eight meteors Were observed be- “Tf you think any farther | 
Pn, R aie eclipse, nothing more will be neces 
5 five other meteors were sgn, The sky | the Director of the Observatory at Ma 
ae towards 8 P.M., but et 9 a mist came on | pio O a Bi 
the heavens during the remainder of the night, | neha t9 EBE pees areal pina io. 
f, however, occasionally fog a shor: time. I will not | An aes AON ae Wie ae DECAY P SAVUS o a : 
ou with the path of each separate meteor, though each | leagues in bringing their scientific mission to Spa m: 
lly noted, From the above observations I should | Successful result, ANTONIO AGUILAR” 
ed tagthink that we had passed through the maximum A 


ring the afternoon of the 1qth. Had there been any brilliant | © ç NOP RITOTIOAT ~ z E 
isplay during the might of the 14th, I thiak it would hardly [HE CONSTRUCTION OF HEA VY p 
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ve escaped me in spite of the mist. ARII LLER r. onthe E 
Stonyhurst Observatory S. f. Perry N few other manufactures has if been found necessary. 





herr’ oy) o nL AE ALAARA TETA RYDE Eh aiiiar a HO Gynt AARS LAT veriri ni i 
maerens 


m S ea a to i y - ply at ne materials patute pl 
Ler IE RC or ; á vides in order to find eu € best and strongest, ant 5 
SPAIN AND T HE E CLIP SE EXP BDI £104 i then to apply it skilfully, so as fully to develop. its” 
“HE following is a translation of a letter which appears | strength, as in the manufacture of guns. The construc. | 
im the Astronomische Nachrichten for Nov. 15, 0n | tion o the amazingly-powerful ordnance which modern 
_ the facilities offered by the Spanish Government to such , naval warfare employs is pre-eminently a question of |” 
foreign astronomers as purpose visiting Spain on the strength ef @aterial; indeed, it may be termed fhe — 
» occasion of the approaching eclipse :— , question of strength of material. In nothing else does: 
- a i “MapD, Nou, 5. man employ forces even nearly so powerful and violent. ooo a 
T a have the honour to inform you that the Spanish | The force of steam, even when doing its mightiest work, 0. 
‘dovernment, at the request of the Observatory at Madrid, | is but faint and small compared with that of the exploding =. =< ooo 
and in accordance with the resolution taken at the time of charge of gunpowder that sends from the gun a 300lb. or Eonia 
_ the eclipse of the sun in 1860, has just agreed that similar | 6oolb. shot with a velocity which carries it through thick 
measures shall be adopted for facilitating to for eign armour plates of wrought iron. A Goolb. shot will pierce ele 
astronomers the abservation of the approaching solar | twelve inches of iron at 200 yards distance, This gigantic —— — 
eclipse on the aenad of December of thw present year. | force is imparted to the shot in the brief fraction of a @ — 
The Government has in consequence resa@ved,— second that it is moving down the barrel of the gun. 
eo That at the Spanish Custom Houses no duty or | Remembering that “the gain in ppwer is loss intime, — 
* deposit shall be demanded on the astronomical or physical | and consequently that when the time is diminished the 
_instrumegts that astronomers bring iħto Spain for the | power is proportionately increased, we may forny some 
_ observation and study of the eclipse.’« : conception how enormously great is that force whichis 

| 

l 








© But as this privilege, which has been granted with | exertedewithin the breech of a heavy gun, and which is 
_Feadiness to astronomers, might be taken advantage of | resisted by it every time itis fired. It is.a force which, if 

turned into foot pounds, would represent the steam power 
not of a ship but of a navy. Yet all its work is to be 
done fn the space of a few inches, and it must be sur- 


_ by persons noways connected with Science, the Govern- 
ment has deemed it necessary to adopt certain measures 
_of precaution, the principal one of which is, to be made 
_cognisant df thé. names of the persons who are making | rounded with iron strong enough to resist it. Here we 
_ preparations to come to Spaino observe the eclipse, In | have the skill of man grappling with enormous difficulties, . 
_ consequence therecf, the Minister of Finance has directed | Searching out the strongest and most suitabie material that < 
that such astronomers as purpose availing themselves | nature supplies, and exerting all his art to apply it tothe 
j af should have the good- | utmost advantage. The construction of these exceedingly _ 
the. Observatory at | powerful guns has been entirely developed within the last 
» class of instru- | few years, The gun now manufactured in Woolwich 
| 
| 





























of the coast or | Arsenal is more unlike the gun of 1850. than the gun of 
These | 1850 is unlike that of Queen» Elizabeth’s reign, Th 

progress ot twenty years surpasses that of three cen 

ries. Andthe change has not been so much in enlarg 


: Spain? 
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Y, moreover, reckon on the sedulous protection of the | 

vincial governors and of the local authorities, from g da 

om they will receive all the co-operation necessary to (and which, at a single discharge, expends as grea 
| 





le them to devote themselyes with entire liberty to weight of powder and shot as the whole broadside of 
ir scmntific labours. l good-sized {mgate of our own early days, does not surp 
nthe Almanac of the Observatory of Madrid for 1370 the gun which peeped from th@t frigate’seportgso mi 
h you have net received owing to the want of com- | in size and ppwer as in the supefior scjentifig principles < 
cation with Germany for several months) there | of its manufacture. We propose in the present article ` 











@ained a somewhat detailed account of the | to give a general view of these principles. The method. 
roaching eclipse, eae Grae by two maps, As you | of manufacture will be first explained, and afterwards: 
bserve, in the zone of the total eclipse there have | gifs principles wich guide the selection of the best- 
n inserted all the pyncipal towns, jn order t@aggist | material. Although the material mest be sel@ted bef 
momers in tlfe selection of their stations for observing. | it is manufactured, yet a knowledge ofahe cchgtructior 
central line is not of great dimensions in Spain | a heavy gun, and of the qualities s@ight by construction | 
! ®© be developed, wil very greatly facilitate our compre- 
j ference among 





| hension of he reasons of*choice® and pre 













| the many*kinds of iron that might be and that are used. 
e Inexplaining the corftruction of” yrdnance as ® 
madè fof the British Government, best'to nStice 
ý ar ` 
t o 





the gradual progress in the manufacture since wrought- 
= b&ghn to be used irstead of castgiron. This was 

e fifst great change, and fsom it dates a new era in 
this branch of indus And it was not only a great 
change, but a great advance. Wrought iron is a very 
much Superior m 
mands very much more skill in its manufacture. Cast- 
iron is of a granular or crystalline nature ; wrought-iron 
is fibrous: cast-iron is hard; wrought-iron tough. The 
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is therefore far preferable to cast-iron for resisting the 
violent and sudde1?shock of explosives, the most power- 
ful dynamic strain with which man’s art has to grapple. 
It averages three times the dynamic strength of cast-iron, 
that is, it will bear three cimes as great weight without 
breaking. It will yield sooner ; but when cast-iroh yields 
it breaks, In this another great advantage is gained. 
When a cast-iron gun breaks it does so explosively ; it 
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difficult and expensive to work. The 

a opea o canfot be made as easily as the gui? for 

waich the molten metal was run into ą mould and then 

bored out and finished @xteriorty. It requiresslarge fur- 

e haces, huge steam-hammess, &nd ski women to 

° give it mene. Before the wenderffil appliances ofgnodern 
Scienée and mag be 


. 


l hinery were invented, wrought-irdh cĝuld 
only be made and worked in comparatively small quan- 
so 
Š e. Í 
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Sterial to cast-iron, and one which de- | 
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difference between them mgy be illustrate by the dif- 
ference between glasg and wood. One is strong to res 

a statical strain or pressure, the other to resist a d - 
cal strain or blew. There $s a vast difference between ° 
the two kinds of strength. A brick which is at the 
foundation of a lofty factory chimney supports an 
enormous weight, but it would be broken by a blow that 
would not injure a stout walking-stick. Wrought-iron 


in 
having that kind of strength which resists @namic force 
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Wrought Tron w cr Ba 
(showing direction of fibre) 
Wrought Iron Cotts ŒJ or TY 
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breaks up into fragments, and gives no warning, noeindi- 

cations of yielding beforehand. But a wrought-iron gun 

shows when its use is becoming dangerous. 

Though this discyssion seems rather at varid&ce with 
the plan laid down, yet it is necessary to have a general 
knowledge of the material used in order to understand 
the method of manufacture. Wrought-iron, while it is so 
much better a material for the construction of heavy 
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tities. And even now to forge the mass neeessary fora 
7, 12, or 25 tons weight, would be a most difficult and costly, 
perhaps in the last case an impossible undertaking. Ne 
doubt there are larger forgings used in large steam 
cranks aril shafts, an@ in other mach bu 
emasses f wrought-iron noteheated 


the who at once. Sepårafe parts are Welded together. 
or Successive postions are heated and hammered. It is 
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needless to fay that these methods would not do for the 
construction of a gun. The fiercelwexpandhhg gas of the 
exploging powder would yay and fatally detect any 
plane or point of weakness. Moreover, wrdught-iron is not 


equally strong imall divections ; being fibrous in its textu@e, 
it is twice as strong with the graM as across the grain. 
As in the case of wood, which it is much more easy 


to split than to break, so it is much easier to tear the 
G2 








o | 
ing Strain. These difficulties were entirely overcome by | 
Sir William Armstrong’s system of making a gun of coils 
of wrought iron bars, By that the difficulty of forging a 
large mass is altogether put away ; and the fibre of the 
iron passing round the bore of the gun instead of along 
it, gives the greatest possible resistance to the bursting 
strain of the powder’s explosion. This was a very great 
advance, a most valuable improvement in the manufac- 





above all a uestion of strength ot material. The best 
material applied in the best way is hardly strong enough 
to resist the enormous charges behind the enormous shot 


which are required 
modern warfare.” * - 
The method ef making thétofls is as follows: A long 


to pierce the aranour-plated wessels of 
. 


bar of iron is heated to nearly a white orca in a long low 


fibres of wrought-iron from each other than to break them 
across, It therefore follows that a gun forged in g solid 


_mass, and bored out, would fot put the strength of wrought- 


iron at its greatest advantage. Such a gun would be v 
strong along its lofgitudinal section, very strong tọ resist 
the strain of the gunpowder to tear out the breach ; but it 
would be only half as strong in its transverse or cross 
section to resist what may be specially termed the burst- 





ture. [t took away the difficulty and expense which were 
the great obstacles to censtructing ordnance of wrought- 
iron, and at the same time applied it in such a manner as 
to increase, or rather put at the utmost advantage, its 


strength in resisting the transverse or bursting strain of 


the powder’s explosion, which is the most difficult and 
important strain to overcome. It is for this last that this 
invention deserves its highest praise ; for gun-making is 


Pa 

furnæe, and when thus rendered so, it is hooked onto 
the side of what resembles a gigantic reel of iron. This 
reel or corégs then turned By machinery, and the glo 

bar is*wowpd upon it ; bein’ drawn from the furnace ù 

& travelligg groove, whic®, aided by blows on the bat from 
a hefvy Rammer suspended above and guided sometifhes 
by two mep, keeps the bar in its proper. position as itis 
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coiled, When’ that is completed, it is removed from | Mt and took advantage of the most microscopic flaws. 





of various sizes, and several of them are required for each | Superintendent of the Royal Gun Factories, after a pro- 
gun. They are shruné om, that is, the outer ones are not | longed series of trials, were approved and adopted by 
quite large enough to go over the inner ones, but are | Government. This gentleman, not long befory introduced 
heated, and when thus expanded are placed over their?! intothe manufacture of ordnanceacheaper, and, at the same 
smaller bretfren, whom, as they cool, they clasp in a tight | time, a better kind of wrought-iron than that before used, 
embrace. Thus ail the coils are in a state of tension | and he hag imported into the construction of the Arm- 
inwards, and this was supposed to increase their power | Strong gun very considerable modifications, by which 
of resisting the shock of tae discharge which came from | the country is provided withea stronger gun, one-tlffrd 
within outwards, However, this theory very decidedly | chegper, and more quickly made. _ l 
admits of question, Ever. a little observation seem suffi- | These are three very importantitems of improvement ; 
cient to show that anything in a state of tension is thereby viz. strength, cheapness, and rapidity, because simplicity, 
weakened to resist a shock in any direction. A Shook of manufacture. The saving effected is from 35 to 40 per 
produces a kind of undulation or vibratory action, so that | cent. on the vast sums expended on heavy ordnance. Most 
its effect returns back in the direction in “hich it was | of our readers have heard of the Fraser gun, but few, per- 
imparted. In Sir Joseph Whitworth’s guns the hoops | haps, know whgre or how it differs from the original Arm- 
were made accurately to fit each other, so that no shrink- | strong gun, although all our heavy ordnance is now made 
ing was required ; but a little shrinkage, we believe, was | on this pattern, The information, therefore, may be not 
used to ensure close fitting. It will be seen further on that | uninteresting, and a comparison of Fig. 2 with Fig. 1 will® 
this question of the advisability of shrinkage does not | help to make the difference clearer. Instead of the forged 
apply to the guns now made for the British service, | breech-piece, the many small coils, and the forged 
Hitherto we have only spoken of coils, which, though a | trunnion-piece that form the Armstrong gun over the 
e main part and distinctive ceature of the Armstrong gun | inner steel tubg, Mr, Fraser uses one immense coil, of 
are not the whole of it. A gun made altogether of coils | which the trunnipns are part, and which is closed behind 
would lack strength in resisting the longitudinal strain, or | the tube by a large screw forming the cascables and 
tendency of the discha®ge to tear out the breech endways, | which is the only forging used in his gun. This will 4 
and this would be an awkward event for the gunners, if | show at once how the economy is effected. Both the 
the gun fired, so to speak, at both ends. To prevent this, | large forgings of the Armstrong gun, the bree@h-picce, 
Sir William Armstrong had a large forged piece ọf iron, | and the trunnion-piece are got rid of; and instead of 
like a great cap, placed on the breech end of the inner | havmg many coils to be turned, and have their inner and 
tube and under the coils, The fibres of this, running lon- | outer surfaces reduced, upon which labour and time were 
gitudinally, made it strong in that direction, and guarded | expended, in addition to the waste of metal, there are only 
against a catastrophe so much to be dreaded. Thishow- | the two surfaces of the one great coil to þe turned, In 
the 600-pounder, on the eld principle, there were sixteen 
coils, and twice that number of surfaces, each representing 
4, Jabour and loss. For these reasons also the guns may be 
| made much more quickly. This isa very important advan- 
| tage, asin an emergency the country could be more quickly 
armed. Strength is also gained to resist the transverse 
strain in two ways, bet the coiled iron comes next the 
steel tube, where “breech-piece used to come 
fermerly, and so re applied at greater advantage, 
and secondly, because the one thick coil is stronger than 
several thin coils, just as a triple deal is stronger than 
Ag ch deals, And further, the gun is stronger to resist 
the gitudinal strains, because the breech and trun- 


per 

















































explosion nea nions are all of one piece, and so the force of the discharge 
the tube. 1 į upon the gun acts through the trunnions on the carriage, 





| h is applied ata disadvantage 
presented by th f the square of the radius of 
coil round os eheu 














w this immense coil, 
: Fraser gun, is made. 






























. riage. ker than the one ysed in 

r ong gun may be thus summed up. (The | £ mn, is heated and coiled in the manner 
O-poundeęy is shown in Fig, r as an example) | before described. When this has cooled, another bar, 

[bæ of steel (A) jahi? metal is always | somewhat longer, is coiled upon it in an opposite direc- 

» ° , as its hardness and closeness of e first coils gô from wight to left, the 
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This principle of construction seems to apply the iron® no less strongly and ¢aréfully organiséd, witli thé distiñct advan- 
to the utmost possible advantage in resistinggthe force of~| tageŝ that astronorhy is more cultivated in America than ié w here, 
the exploding charge. There is an eloquent testimony to | that the official observatories age fully representéd, and thatas œ 
*the excellence of the system ione of the fiyst guns made | a1) the observers were present at the Eclipse in 1869, they there- 
on the Fraser principlg, which was tested to destruction | fore may be regarded@s veterans. Professors Young, Pickering, » 
in the preliminary trials that took place before the systeih Newcomb, Peters, Watson, Harkness, and &heis are at resent 


was adopted, and is now to be seen in the cemetery, or place in Lond d are daily afferd; tvaliable inf 
where such guns are preserved for inspection iħ the Royal | © “OnCom anc are dally alicrding most valuable information to 


Arsenal. Thig gun, a 64-pounder, having fired a greater the Organising Committee ard the various observers. . 
weight of powder and shot than gny other of its own size, ; ; ; bod ey 2 
and latterly with charges increased till it was destroyed, THE following memorial 9 Her Majesty's Government o 
burst in this way: part of the tube, which was worn the danger to which the scientific, literary, and art collectiohe of . 
through, andéhe coil round the front of the tube came | Paris are now exposed, has been forwarded to the Earl of Gran- 
out and left the entire mass of the trunnion and breech- | Wille from the University of Dublin :—‘‘ We, the undersigned, Pro- 
piece uninjuied, so that not only would this bursting have | vost, Fellows, and Scholars af Trinity College, and Professors of 
done no injury to those who served the gun, but if a new | the University of Dublin, desire to express our satisfaction with 
tubgand fore-part were put in, the trial might have com- | the efforts made by Her Majesty’s Government to restore peacé 
menced again, ae P in Ewope, and our earnest hope—shated, we believe, by the 
is ee a coil, page large, ‘d h pea a e nation at large—that these efforts may be eventually successful, 
Ne DrocESS Aan a ae GDO SAINETE M O ape Batts, unhappily, our desire should not be 1ealised, your më: 


a mass of iron of much smaller size. However, the great : sn ne , 
sıze of the coils of Fraser guns of large A BO Se thorialisgs venture to urge that the interposition of Her Majesty’s 
Government may be directed to preserve, if possible, the great 


tated the employment of correspondingly large furnaces » VOVEIRMEn Tx ; 
«and machinery, These difficulties have been very scientific, liferarg, and art collections of Paris, which are, in truth, 
successfully overcome in the Royal Gun Fartories. The. the property of the whole civilised world: It 1s impossible fo 
furnaces have been enlarged from a cubical content of 60 | contemplate calmly the irreparable loss which the destruction of 
feet to 600 feet. At present a gun is being made of 35 | these collections, or even ary serious injury to them, would in: 
tons weight, which will hurl a. shot of 700 1b. weight with | fict upon students of every nation. To avert, if possible, such a 
a charge of 120lb. of powder (the battering charge for the calamity, is now the duty of all; it is more especially the duty 


Aen 25-ton ee being ha on sere oe of every scientific and literary institution. Your memorialists 
S enormous weapon have been we ced wrnout accident | would, therefore, m the name of our ancient University, earnestly 


or hindrance. much as 28 tons of ir 7 
fave cae Sloe iivone pitke oe Maha: d by entreat Her Majesty’s Government to interpose their good offices @ 
the téngs, and placed in a glowing mass heneath the | With the belligerents, for the purpose of saving these matchless 


« hammer. This is an achievement unprecedented in iron | treasures from a danger which the fategofethe Library of Stras- 
Eana and which reflects the highest credit on this | burg proves to be only too rzal,” 
most important Government department. Nowhere else si f 
P P n f Weunderstand that Dr. Neil Arnott, in áddition to his recent 


and for no other purpose, have such gigantic masses of ; i : 
metal to be heated and manipulated. munificefit donations to the Universities, has just presented 5007. 


Figs. 3 and 4 show the parts of an Armstrong gun, and | to the Aberdeen Mechanics’ Institution, to aid in maintaining 
of a Fraser gun, before they are put together. Both are | lectures m Physical Science. 
300-pounders, and the engravings have been made from 
photograpRs of the actual guns. , 


Av the examination for Foundation Scholarships, held iñ thé 
week after Easter, 1871, one or moré scholarships will be obtain- 
able by proficiency in the Natural Sciences, at Trinity College, 

d Cambridge. Should one scholarship only be so assigned, prefe- 
NOTES rence will be given to the candidate who shows the greatest pro- 
ficiency in physiology and the allied subjects. The Examimation 
m the Natural Sciences is cpen to all undergraduate members o 
the Universities of Oxford and Cambridge. The value of the 
scholarship is about 80/. per annum fot five of six years. 


We are in a position to state that the arrangements of the 
Echpse Expedition are 1apidly progressing,—thanks to the 
untining labours of the strong Organising Committee, whieh 
meets almost daily. As we stated before, the Government are 
bringing all thew power to bear in favour of the work, and, Dr, MICHAEL FOSTER (the newly-appointed Pizelectot of Phy- 
should the weather be favourable, we may expect such a sers siology at Tuinity College, Cambridge) commenced on the rath 
of obseivations as has never been made of an eclipsed sun, As | inst. his course of lectures ina parl of the new museums; which has 
at present arranged, there will be four parties. . Beginning with | been temporarily fitted up as a Physiological Laboratory... He 
Spain, we have one to Cadiz, in charge of the Rev. S. J. Peny, | gave a lucid and able exposition of the three great factors of 
and one to Gibraltar, under Captain Noble. The English branch | life—contiactility, as evmced ehiefly in muscles; uritability, as 
gi the gnglo-Amencan Expeditio® will be under the charge | evinced chiefly in the nervous system ; and secretion. Dhlatin:: 
of Mr. Lockyer; while there will be a fourth small expe- | upon the muth-vexed question, how far these are attribytable 
dition, under the charge of Mr. Huggins, to Oran ; the Cadiz; | t® physical agencies, or are to be gcferred % anc#her agency 
Gibialtar, and Oran parties will leave Portsméuth on the sth of | called “Life? he compared the latter iew @o-a fortress 
Decem@er in the Urgent. ‘The Sicilian paity will leave London | closely besieged by an able band of investigators who are , 
on the mght of the 7th by the Brenner pass, a$hip of war meeting | ever narrowing its area, and pressimg the physical forces closer 
them at Naples. Although not a Single official astronomer has (etd closer upon tt. put it has not yeicapitulated. No one has 

olunteered to gq there ¢@vill be lack Ofeneither skill, disci- | a right to say that it wall or will not c@pitulate; and till it has 
pline, nor organisation ; and arrangements are alréady being made | done so we are perfectly justified in regay@hg it“as*an entity, as œ 
which wil ensure a full and early publicafion’by the Organising -| a sofmething to be taken into account 9m the investigation and 
Committee of thé scientific resultsobtained. Printed instructions | the attempts at the explanation of living processes. He should 
are being prepared by the Committee for each class of obser- | ‘still, sherefdre, use the term without committing himself to either 
vations, So much*for the English Government Expedition, | view. He®gave definitions of Physiology and Morphology. He *, 


With regard to tle American one, @e may add that ıt has been spoke ofghe epormous importance of vivisection to the agvance 
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of Physiology. By it Vesalius might be said to have laid the | » THE Gardener's Chronicle states that an interesting exhibition 


foundations of Physiology ; by it Harvey had been enabled to 

obtain hê proofs of his great discovery. Without it all that had 

been written on Physiology woul have gone for very little, and 

we should -still have been in the Aristotelegn mists darkened by 

fhe theoges of the Schoolmen. He wished, however, to state that 

in the teaching of Physiology it would be necessary for him to 

resort to it much. “ He statec the plan he intended to pursue in 
carrying out the intentions of those who had placed him in that 
honourable position. Lectures he did not regard as a very fructi- 

fying mode of sowing seed. He thought it far better that men 
should work and see for themselves. With the munificent aid of. 
Trinity College, he hoped, eze long,-to make the physiologicaé 
laboratory in Cambridge one of the best working laboratories in 

the-country. He intendgl to have practical classes in addition 

to the lectures; and students who were competent would have 

opportunities for private work. It would be a labour of love to 

him-to render practical aid to those who needed it, and to 

promote the study of physiolegy by every means in his power.— 

A considerable number of the senior members of the University® 
_ Were present, as well as undergraduates, and warmly applauded 

at the close of the lecture, _ The lectures are for tge peesent open 

to all members of the University without fee, i 


AT the recent examination for the Natural and Experimental 
Science Moderatorship at Trinity College, Dublin, Gold Medals 
were awarded to R. Apjohn, W. F. Burton, and T. F. Fleet- 
wood (.Sc4.), and a Silver Medal to R. Barrington. - The sub- 
jects examined in were—1. Physics; 2. Chemistry; 3. Mineralogy 
and Geology; 4. Palæontolcgy, Zoology, and Botany. No 
ecandidate was allowed to present himself for exammation in 
more than two of the four branches. 


Rev. PROF. HAUGHTON, M.D., F.R.S., has commenced a 
course of Lecfures in Trinity College, Dublin, on Physical 
Geology, and Prof. Macalister, M.D., a course on the Anatomy, 
Physiology, and Classification of the Mollusca, ° 


By the resignation of Mr, J. J. Bennett, the office of Keeper 
of the Botanical Collections atthe British Museum is now vacant. 
The appomtment rests actually with three only of the trusteas, the 
Archbishop of Canterbury, the Lord Chancellor, and the Speaker 
of the House of Commons, by virtue of their offices. Among the 
whole body of the trustees, wko would naturally be consulted, 
there are only four scientific men, the President of the Royal 
Society, Sir R. J. Murchison, Lord Enniskillen, and Sir Philip 
Grey Egerton. Now that we zre about to remove our national 
collections to a new building zrected for the purpose, the sug- 
gestion naturally arises whether this is a condition of things 
which is desirable to perpetuate. The whole subject of the mode 
of appointments to these Government offices is one well worthy 
of the consideration of the Royal Science Commission. Mr. 
Bennett entered the Museum ir 1829 as assistant, and succeeded 
the late Robert Brown as Keeper at his death in 1858.. Mr. W. 
Carruthers, the present senior assistant, on whom the appoint- 
ment would naturally fall, and who is so well known for his re- 
searches in vegetable palzeontolcgy, entered on that office in 1859. 


_TH® first course of Cantor, Lectures of the Sofiety of Arts 
for the ensuing Session wild be ‘On Artists’ Colours and Pig? 
ments,” by Ftederiêk S. Baff, M.A., F.C.S., “and Fellow 

.of the C&mbridge Philosophical Society. It will consist of five 
@ lectures, to be delivered on Monday evenings, the 21st and 
28th November, and the 5th, 12th, and 19th December, at eight 
o’clock. Thee lectures@yill treat of—t®e Nature of Colour ; 
bs Chemistry and EN of Colours and Pigments ; Vehicles 

and Media used m Pamting; Fresco and Sulicious Painthg ; 
Destructive Influences on Celows, &c. Other courses of lectures 
aie under arrangement for deliveryeduring’ the Sessié, ‘Bhese 


e lectures areopen to members, each ofewhom has the’ Gabe 
of intecducing two friends to each lecture. - e - ° 
s ee ~ e 
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of fruit has Been recently oped at Appenzell, Switzerland. 
Eight communes have ftirnished 689 exhibits, comprising 80 sorts 
of apples and 129 of pears. The fruits are arranged actording 
to, the height above the ‘sea of the |pcalitigs where they ae 
grown. ‘Thus, in the lowest zone are-shown fruits which have 
been producei from 1,300 to 2,000 feet above the sea; in the 
next, those grown /at an elevation of 2,000 to 2,600 feet ; in the 
third group, those gathered at a height of 2,600 to®3,000 feet ; and 
lastly, are exhibited fruits*produced above the last-mentioned. 
elevation, Gueat care has been taken to ensure the accurate 
nomenclature of the fruits exhibited. -ê 


A REMARKABLY low wave of temperature passed over these 
islands in the middle of this month. At Blackheath the mean 
temperature for the week ending Nov. 16 was nearly 7° below 
the average. Itis remarkable that the wind was in the W. Sw. 
dwipg nearly the whole of the week, the air being almost 
saturated with moisture, and yet the fainfall scarcely appreciable, 
v'o4in, For the fowteen stations in England, eight in Scot- 
land, and one in Ireland, recorded by Mr. Glaisher in the 


*Gardener's Chronicle, the lowest minimum was 190° at Paisley, 


the highest, 315", at Norwich. The mean temperature was 

neaily the same in Scotland as in England, about 37°5°. Another 
singular meteorological phenomenon occurred this week in the 
successive thunderstorms which burst over London from 3 A.M.” 
on Tuesday morning the 22nd to6 A.M. on Wednesday morning 

the 23rd. The wind was blowing strongly from the S.W. 

during the whole time, with occasional violent rain, and the 

average tempeiatgre was about 40° F. > 
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. THE Address on Medicine at the annual meeting of the 

British Medical Association will be delivered by Dr. George 
Johnson, and that in Surgery by Prof. Lister. r 


THE current number of Fraser’s Magazine contains the first ` 


portion of a‘paper on “ Mystic Trees and Flowers,” which will 
interest those who have paid any attention to the subject of 
Tree-worship, with regard to the origin of which no clear theory 
has yet been proposed. The writer considers that the religious 
homage paid to trees ‘‘ must be referred to a distinct religious 
phase in the development of races, and to a period later than 
the ideals and myths with which poets invested them.” The 
legends and superstitions of all countries are brought to- 
gether, showing the points of convergence of the great religions 
of ancient races; and the connection of the folk-lore of the 


present day with its prototypes in ‘all ages and in all nations. - 


R@ference is made to the recent researches into the histery of 
the popular tales of different countries, and. the whole paper 
teems with suggestive facts. The principal trees dwelt upon in 


- thie instalment are the apple, oak, ash, hme, willow, palm, elder, 
‘and juniper. 


v 


TuE Engineer states that when the Russian American tele- 
graph is completed the following feat will be possible. A 
telegram from Alaska for New York, leaving Sitka, say at 6.40 
on Monday morning, would be received at Nicoleaf, Siberia, ato 
six minutes past one on Tuesday morning; at St. Petersburgh, 
Russia, at three minutes past sixon Monday evening ; at London 
twenty-two minutes past four on Monday afteinoon ; and af New 
York at forty-six minutes past eleven on Monday forenoon. Thus, 
allowing twenty minutes for each re-transmission, a message may 
start on the morning, of one day, to bg received and transmitted 
the next‘day, again received and sent on the$afternoon of the 
day it staris, and fmally reaches its destination on the forenoon 
of the first day, the whole taking place in one hour's time. 


-For the purpose of connecting the Madras Observatory with 


„the midnight and noon guns, the Indian Govefnmentehas. voted 
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E ak MUST CAL INTERVALS . | joined table will enable the reader to form a judgment a J 
A: BRIEĘ summary of the remarkable papers of | the results. : 


musical intervals, by MM. Cornu ang Mercadier, 
published in the Comptes Rendus of February in last year, 
may perhaps interest those ®f the readers of NATURE 
who have not met with the original. 

The authors rémark,in the first glace, that two schemes 
of musical intervals have been proposed, in which the 
ratios of the number of vibrations in a givet time are as 
follows :— 


Octave, Fifth. Fourth, Major g Mmor 
Third. Third. 


Sixth. Seventh. 


3 4 3 2 33 35 
(1) 2 — ~- -— ~ — — 
3 4 5 6 5 I5 
2 3 4 5 3 8 


and the object of the papêr is to examine the claims of 
each for adoption, ® 
On comparing these two systems, it may þe observed 


Fith * ° 





Maor Third 






P 
Notes produced by | Harmony | Melody® || Harmony | Melody. 





è 
Voice se ew 1,260 1.407 
Violoncello 1,266 t 508 
Violin see use ane 1.264 L504 ‘ 
Organ pipes x 267 £ 497 
Monochord .., 1.275 1.500 


Mean of observation 


Calculation us 1 500 


The direct experiments were made with these two inter- 
vals only ; but the same conclusions are shown to apply 
to the other intervals. 

The authors then proceed to inquire whether there is 
any reason for limiting the prime numbers which enter 
into the ratios of the harmonic intervals to those (1, 2, 3, 5) 


that the Octave, Fifth, and Fourth are the same in both, |eactually occurring in scheme (1), An answer to this 


and that the other intervals are connected by the following 
relations :— y 


8x 25 6 


3 5 8 æ 3 
+ A third view of the subject, according to which either 
of the two systems may be adopted indifferently, because 
they differ only by a “comma” (an interval represented 
by 81r : 80), may be at once dismissed, since, as a matter 
of fact, the ear is capable of appreciating intervals much 
smaller than the®%comma, e» y 

As, regards the scheme (2), it seems impossible not to 
admit that a major third is most harmonious when the 
resultant tone is exactly the double octave below the 
fundamegtal note, że. when the interval is represented by 
the ration 5:4. Any deviation'from this proportion pro- 
duces unpleasant beats. This argument seems decisive 
in favour of (2). - 

On the other hand, an ear which hears successively the 
notes emitted by an entire string, and by #ths of its length, 
will pronogince the third so formed to be too low. And, 
in fact, stringed instruments for concerted music are tuned 
by perfect fifths. Thus the intervals given by the violon- 
cello, alto, and violins, &c., in a concerto would be 
6,8, 0, a, &” 

34 


But this involves a third (c, £) ‘defined by the ratio i 


for 2 must be the double octave below e” , and the interval 
(c, ¢”)“is by hypothesis GY ; hence ° 


which is the ratio for a major third according to scheme (1). 
Thus, experiment apparently gives contradictory results, 
The authors of the paper then proceed to describe a 

series of experiments madewith thevoice, violoncello, violin, 

organ-pjpes, and monochord, al? of which lead to conclu- 
fions reconciling this apparent contradiction, viz. :— 

That musical intervals do not belong to any single 
scheme, but that the ear is capable of distinguishing be- 
tween ghe intervals of the two schemes in question, and 
requires, ‘ 

(a) When notes are heard in succession, forming what 
is called melody, that the intervals should belong to a 
series of fifths, in accordance with schefne (1); ° ° 
` (6) When notes are heard simultaneously, forming 
chords, or harmony, that the intervals should be adjusted 
according to scheme (1). 

The details of the experiments, which are well worth 
study, woyld be-teo long to give in exfensoy but the sub- 


SI 
ð 


* 
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Thus the distiibution ofthe mass of th® 


questiên is found in the chord of the dominant seventh, 
usually defined as the common chord with the addition of 
a minor tRird®e. p, Do, Mi, Sol, Sib). The ratios of these 
intervals, according to scheme (2) are 


: : — X — = 20: 25 : 30:36 

4 2 2 5 
and the simplest whole numbers near to these are 4 : 5 : 
6: 7; and these, ıt is argued, are in fact an improvement 
on the former. For the ear, which alone can decide the 


question, will choose those notes which will form a chord e 


devoid of beats, and whose difference tones do not intro- 
duce any notes foreign to the chord itel, Now 

9-~6= 1, 6-5 = I, 5-4=1 

7-§ = 2 6-4=2 

7-4 = 3 
So that from the chord 4: 5: 6: 7, we obtain the group 
of difference tones I, 2, 3, all of which belong to the 
natural series terminating with the chord itself. Whule 
from the chord 20: 25: 30: 36=4: 5: 6: 7°142. 
we dt once derive an inharmonious difference tone. 
This æ priori conclusion may be verified on the violin, 
by fust tuning the ‘two upper strings in unison ; then by 
shortening one of them so as to form a minor third 
(6:5) with a difference tone 1; and finally, shortening the 
other until the difference tone r is again heard. This 
will, of course, give an interval (7 : 6) perfectly.agreeable 
when sounded simultaneously, but not so when sounded 
in succession, In the same way the ear might be called 
upon to decide whether the numbers 11, 13, &c., are or are 
not admissible in harmony. 

I trust that this very brief abstract may induce some 
of your readers to examine the paper itself. 
W. SPOTTISWOODE 





ON THE GREAT MOVEMENTS OF THE 
ATMOSPHERE * 


MY original paper was based on the mean monthly pressmes 
> calculated for 516 p-aces, awd on the męan m y direc- 
tion of the wind calculated for 203 płaces over the whole surface 
of the eaith. From these mean pressures the Monthly isobars were 
drawn for every tenth of an inch, a pressure of thirty inches and 
upwards being represented on the charts by 1ed-coloured ssobais, 
amd pressures of 29°9 inches and less by 1sobais coloured blue. 
rth’s atmpsphere from 
month to month was graphically ia kt red finesshowing 
& 


* This paper, presented to the recent meeiMg of the “British Associa- 
ion” at Liverpool, 1s 2 brief 7fsua7é ofa paper, and the discussion which 
ollowed, “On the Mean Pressure of the gtmosphere, and the Prevailing 
Winds over te Globe for the Months and for the Year,” originally read 
before the Royal Society of Edinb&rgh, and published in the Transactions 


of that Sociefy m the beginninggof December last. 
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where théré Was añ excess, and the blue linés where theré was 


a deficiency. The general results are that, in each hemisphere, 
pressures ere highest in winte:, and lowest in summer ; that in 
winter he highest pressures are gypuped over the continents, and 
in®summer the lowest, gnd that in winter very low pressures 
prevail inthe northern parts of the Atlantic and Pacific oceans 
respectively. The position o? the isobars is wholly determined 
by the relative distribution of Jand and water. 

As regards wind, thoSe places were selected which are favour- 
ably situated for observing its direction. In calculating the 
averagé direction, the elemeat of force was wholly excluded. 
The years were, so far as possible, the same as those for which. 
the mean pressure had been calculated ; but where this was not 
possible; care was taken to see that a good average was in every 
case obtained. The meat direction of the'wind for each month, 
is shown in thé charts by arrows; ` : aT 
~ Thus two ‘quite distinct facts were exhibited on the charts, 
viz. lines showing the magn pressure of the atmosphere, and 
arrows showing the prevailing winds at the earth’s surface; each 
being independently arrived at by the summing and averaging 
of observed facts. What relation is there between these two 
classes of facts? l i l 

1. As regards regions of Low Pressures: i 

In every case where such occur at any Season, it is úniyersålly 
seen that the relations of the winds to the isobaric lines is exactly 
the same that is illustrated In every storm of fae eta the 
Winds and pressures are set down in synophit charts,—-The 
relation is this ; the wind neither blows roufid the centre of least 
pressure in circles, nor as tengents to the concentric isobaric 
curves, ñor does it blow directly towards that centre, but it takes 
an intermediate direction, approaching, however more nearly to 


-the direction and course of tke circular curves than of the radii 


to the centre. Thè angle is not a right angle ‘but from about 
Go°® to 80°. Thus the whole system of winds seeni to blow vorti» 
cosely in upon the spaces of -ow pressure, This is the relation 


@lnown as Buy's Ballot Law of the Winds.’ 


2. As regards regions of Ligh Pressures: 

In all cases where gtch oecar, the winds are seen to flow out 
in every direction.. In these cases also, the. behaviour of the 
winds differs in no réspect from what occurs on particular days 
on which the isobaric lines present the same Conditions of 
pressure. The winds flow out of these spaces of high pressure 
in courses exactly the opposite to what takes place when théy 
flow ih upon spaces of low ee and hence such meteorological 
phenomena have been called by Mr. Francis Galton, ‘ Anti- 
cyclones.” This is also, it witl be seen, in strict aceordance with 
Buy's Ballot Law. Hence then this broad result is arrived aff viz., 
that the prevailing winds over the globe at all seasons obey Buy’s 
Ballot Law, with reference to the distribution of atmospheric 
pressure. : . 

The outflow of the air from a region of high pressure, and the 
inflow upon a region of high pressure is reducible to the single 
principle of gravitation, and so marked 18 this, that if there be 
any other force or forces which put the winds in motion, they 
must be altogether insignificant as compared with gravitation. 

‘he annual averages of tha 115 places distributed over the 
horth temperate zone were minutely examined with the view of 
ascertaining how far the commonly-alleged’ prevalence of equa- 
torial and polar cuirents is bome out by observation. The result 
of the analysis is this -There are two maximum directions of 
prevailing winds at the stations of which the S.W. and N.E. at 
Greenwich may be taken as an example. The chief prevailing 
winds of the north temperate zone blow from some point from 
S.S.W. to W. (the tiue equatorial direction) at 41 per cent. of the- 
stations, leaving 59 per cent. at which they are from other points 
of the compass, And the seccndary prevailing winds come from 
some Pint from N.N.E. to &. (the true polar ditection) at. 34 
per cent. of the stations ow only a third of the whole. Hen& 
whilst the lasgest percentage of prevailing winds are in the 
directiow in which truly equaterial and polar winds should blow, 


` the percentages from the direction are so large as ‘to preclude 


the supposition of a general flow of the surface winds pf 
the temperate zone towards and from ethe polar regions. 

The truth is,*it is not thè poles of the e@th, but the -regions of 
high and lot pre which must be regarded as the true poles 
of the winds towards wich an’ from which the great movegents 

of ‘the atmosphere proceed ; and owing to the unequal distribue 
tion of land and water, the®po-_es of pressure and mgvements of 


- 


the atmosphere.are,.as in the case of the poles of tempefature, 


very far from being coincident with te North Pole, ° res | 
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The causes which bring about an unequal distribution*of tife 
Rass of the earth’s atmosphere are chiefly two—wiz., thé teñ- 
perature principally, and second&rily the moisture of the atmo- 
sphere,. their relations tthe geographical distribution of land and. 
water. The charts show that Where there is an excess of tem- 
perature, as in the interior of Asia in summer, and where there is’ 
a @lative excess of moisture, as in the belt ofecalms and in the 
north of the Atlantic in Winter, and where there is an excess- of 


. cold, as in theinterior of Asia in winter, and where there is a 


déficiency of moisturé—there atmospheric pressure .is high, 
Hence where pressures are low there the air is specifically tight, 
and where pressures are higk there the air is heavy relatively to 
that of surrounding regions, : 

Fuither, since vast columns of air are poured by. the pre- 
yailing winds into those regions where pressures ¢@ low without 
increasing that pressure, we must suppose that there is an outflow 
from these regions through upper currents, and this inference is 
all the more gnevitable, seeing that the specifically hght air resting 
over these regions supplies the conditions of an aScending current. 
Again, since vast volumes of air age diiven off from the reffons 
of High pressure without diminishing the pressure, it must be 
infeted that the high pressure is maigtained by aécessions pouréd 
in upon it by ¢he upper currents, and this infereñce is. the more 
certain because in such regions the air is relatively heavier than 
in Surrowiding regions, thus supplying the conditions of a de- 
“scending current. ; -o : 

-It is evident that the currents from the regions of low pressure 
will continue tw ascend.as long as their pressure is less than- that 
in regions surrounding them a4 the same height, but that as soon 
as they reach a height where the pressure is less, towards and 
over that region will they flow as upper currents of the atmo” 
sphere. The courses of these upper currents will be diré¢téd 
towards those regions where the air is coldest and driest near the- 
surface of the earth, because being thereby densest, the great 
mass of the air will condense ın the lower beds, thus leavifig 
less air or a dimi@ished pressurein the upper@egions, Thus the 
high winter presstre of Asia will be maintained by air being 

oured upon it by upper Currents from the regions of low pf&ssure 
in thé north of the Atlantic, the nérth of the Pacific, and thé 
Equatorial regions of the south.-  . — , oe 
rom thesé considegitions the folewane Theory of Qhe Move- 
ments of the Earth's Atmosphere necessarily follows, The winds 


on the surface of the éarth are known from the isobaric lines, the ` 


direction being from regions of high towards regions of low 
pressures, subject to the changes produced in the direction of the 
currents by the earth’s rotation; and the upper currents of the 
atmosphere may be inferred from the isobaric lines talgen reversely 
together with the isothermal lines taken directly. In other 
words, the regions of lowest pressure, by giving the ascending 
currents, point out the sources or fountains whence the upper 
currents flow ; and the isothermal lines, by showing where, on 
account of the low temperature, the greatest portion of thé air is 
condensed in. the lower beds and so dimmishing the’pressure in 
the upper beds, point out the regions towards and over whigh the 
upper-currents diffuse themselyes. a 

eln this discussion of the prevailing winds and mean, atmo- 
soheric pressure oyer the globé, there 1s contained the first 
approximate answer to the two questions :— n 

1. What are the motions of the earth’s atmosphere? 

@, What are the causes of these motions ? ; 

It has been shown by Dr. Balfour Stewart* that these ques- 
tións form the fifst two stages in the developméal of metéorology. 
Colisidering the importance of the subjects of this discussion 
which enter deeply into Physical Geography, Geology, -the 
Science of Navigation, ahd, the General Physics of the globe; 
it ıs to be hoped that observation will Le made and jirned to 
account in rectifying the isobaric lines and filling up the blanks 
of the winds over the ocean, and portions of Africa and South 


America, data from these regions being in this a8 well as every ` 


gumilar discussion to a large extent wanting. ALEX. BUÇHAN 
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SOCIETIES AND ACADEMIES 

ce. Lonpbon® š : 
Zoological Society, November 
F.R.S., V,P., in the chair. An eighth letter was read from 
Mr. W. H. Hudson, containing further observations on the 


rs.—-Piff, W. H. Flower ` 


Ornithology of Buenos Ayres.—Mr, Sclater exhibited a specimen ` 
e ~ ~ 
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. * See Nature of December 2, 1860,%429. e- .. -- 
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of the new Australian Mudfish; recently described by Mr. Krefft 
in? the®Society’s ‘* Røoceedings ” as Ceratodus forsteri. This 
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Comparing the distribution of initiatory rites with that of othér 
customs, it would seem that scarifying the flesh and nose-perfo- 


specimer had been, obtained from the Mary River, Queensland®} ration are, like the use of the semi-circular hit, primitive cus- 


and forwarded to Mr. Sclater by Mr. E. P. Ragsay.—Dr, J. 
Murie read a memoir on the form and structure of the Manatee 
e(Manatys americanus), as deduced from a fresh specimen of this 
animal forwarded to this Society in a living stat® by Mr. G, W, 
Latimer, of Porto, Rico,ein April 1866, but which had ux- 
fortunately died just before reaching 64 outhampton.—A com- 
munication was read from Mr. Morton Allport, relating to the pro- 
gress of the experiments for introducing Salmon and Trout into 
Tasmania.—Pregfessor Flower read a memoir on the anatomy of 
y the Panda (Adlurus fulgens), as deduged from a specimen of this 
animal which had been presented to the Society by Dr. Simpson, 
in May 1869, and had lived for some time in the Society’s Gardens. 
After an elaberpate examination of every part of this animal, 
Professor Flower came to the conclusion that it belonged to the 
Arctoidean group of the Carnivores, and was most nearly allied 
ta the Raccoons and other members of the family Procyonide. 
Mr. Bartlett read some notes chiefly on the habits of the same 
anit@ml, as observed when living in the Society’s Gardens.—A 
communication was read from Dr. J. E. Gray, containing the out- 
lines of a new arrangement 9f the Delphinoid Whales.— A. œm- 
munication was read from Mr. W. Harper Pease, containing 
remarks on the Mollusks of the genus 77iphoris and descriptions 
of some new species.—Mr. A. G. Butler communicated a notice 
of some abnormalities observed in the neuration of the hind wings 
in Acrea andromacha.—A. paper was read. by Dr. A. Gunther 
containing descriptions of two new species of@Lizards of the 
genera umeces and Calotes, o proposed to be called Æ. 
brachydactylus (from Pegu) and C. zerdoni (from the Khasya hills). 
-2-A paper was read by Messrs, Sclater and Salvin on the recent 
collections of Venezuelan birds made by Mr. A. Goering in the 
vicinity of Merida. The present collection was stated to embrace 
examples of 105 species, nine of which were considered to be new 
to Science. Amongst the latter were two new Parrots, proposed 
to be called Urochvema dilectissmg and Conurusrhodocephatus.— 
A communication was read from Mr. H. Adams, containing 
descrijftions of 27 new species of Shells collected by Mr. R. 


t McAndrew in the Red Sea. A second communication from Mr.’ 


Adams contained descriptions of a new genus and four new 
species of Ghells from Borneo and other logalities. 


Anthropological Society of London, November 15.—Dr. 
Charnock, V.P., in the chair; H. R. Adam, and David 
Kinloch. were elected fellows. Dr. R. H. Bakewell read 
a paper on “*Thg Condition of the Blood-corpuscles in certain 
Races.” The author’s researches had been undertaken at the 
request of Dr. Barnard Davis, F.R.S. While mvestigating the 
pathology of malarious fevers, the writer made numerous micro- 
Scopical examinations -of .the blood, both of the sick and the 
healthy, in Trinidad. On comparison of the various races of 
English, French, Portuguese, Italians, Germans, Indians, Chi- 
nese, Africans (both*indigenous and of West Indian birth), and 
Creolts of various breeds, he found that, besides the differences 
produced by disease, there were well-marked differences between 
the varsous races. Thé corpuscles of the flesh-eating Mussulman 
and the vegetable-feeding Hindoo were contrasted, and it was 
found th& the Hindoo’s blood contained a much larger number 
of white corpuscles, the red corpuscles also differing in form from 
those of the Mussulman. ‘The author coined the word ‘‘nuff- 
mulation ” for the phenomenon observed in the aggregation of 
the corpuscles like vozleaux of coin. He gave the results of the 
examination of the blood of about a hundred different persons.— 
Mr. C. Staniland Wake, Director A.S. L., then read a paper on 
t Tribal Affinities among the Abomgines of Australia.” After 
tyacing’tl@e distribution of the séveral forms of native habitations, 
canoes, and weapons, and also of certain burial customs and 
initiatory rites, and referring to the apparently universal practice 
of cannibalism and blood-revenge, the writer stated, firstly, that 
the phegomena presented by the generality of the western natives 
are, on the whole, of a more simple character than those exhibited 
by the other aborigines agreeing with the;milder disposition they 
apparently possess; secondly, that the southern and eastern 
natives agree generally in heir customs with the aborigines of 
the western part of the continent, but that they present certain 

eculiarities which seem to suggest an interna? influence. This 

Influence must have proceeded from the north, and there the 

very customs of phenomena which constitute the differentia be- 

tween the natives of the west and those, of the east aregmet with. 
e ee. ” z a 


toms at one time common to all the aborigines ; that the ustom 
of removing a frontetooth is almost limited to the canoe-making 
peoples of the north, south, or @ast, who also possess in commen 
certain funeral rites unknown to the weStern natives; whilst cir- 
cumcision 1s limited®to the northern and southern tribes and to* 
some intermediate ones. Te final conclusi8n of the pafer was, 
‘that the western natives represent the most primitive and simple 
form of the Australian stock, the natives of the south and east 
having been intermixed witk. fresh comers from the north, who 
introduced new customs. ‘This southward movement was in two 
directions—one across the continent to the head of the Great 
Bight, thence spreading east and west along the coast ; the dther 
along the north and eastern shores, and gradually spreading over 
the eastern portion of the continent.—Dr. Robert Peel con- 
tributed a communication on Australian Aborigiges and Half- 
Castes, and exhibited skulls (which þe had: presented to the 
Society’s Museum) in illustration. 


Chemical Society, November 17.—-Prof. Williamson, F. R.S., 
President, in the chair. The following papers were read :— 
‘* Mineralogical Notices,” by Prof. Maskelyne and Dr. Flight. 
Lhe contents of this communication were—I. On the formation 
of basiagcupric sulphate. In,1867 M. Pisani described a mineral 
which he supposed to be the Woodwardite of Mr. Church. The 
substance, owever, is not the latter mineral. It had previously 
been examined in the Laboratory of the British Museum, and the 
results sufficiently tallied with those of M. Pisani to identify the 
mineral, The only interest this mineral offers is in the lght it 
seems to throw on the possible modes of the formation of native 
basic cupric sulphates, The actions of solutions of magnesium 
or calcium sulphate on malachite may terminate in the produc- 
tion of langite. An experiment in the laboratory showed that 
an insoluble cupric sulphate and acid magnesium carbonate were 
actually formed. 2. Opal from Waddela Plain, Abyssinia. Mr. 
Markham presented to the British Museum some remarkable 
specimens of. green opal from the above locality, Its analysis 
- showed it to consist of about 92 per cent. ef silica, 6 per cent. of 
water, and the remainder was iron, manganese, calcium, and 
magnesium. 3. Francolite, Cornwall. Its analytical numbers 
point to the forma a a 
i ° 5 [3 Ca, 2 (P O4)] l 
On Geo + 2Ca Fy 
It is, in fact, a fluor-apatite, in which one equivalent in every 
six of the calcium phosphate is replaced by carbonate. The 
crystajlography of this mineral seems also to point to its, not 
being ordinary apatite, and in fact to its not being the same 
mineral as the original francolite from Wheal Franco. 4. Epidote 
and serpentine, Iona. - A pebble in which a green mineral tra- 
verses bright red felspar and quartz in veins was sent by the 
Duke of Argyll to the British Museum. Its analysis leads to 
the view that it consists af a lime epidote with some 23 per cent, 
of quartz, the former mineral having the following constitution : 


3 [2 CaO, Si OJ + 2 [2 (Sar z Feb Os, 3 Si Og] 


Two specimens of serpentine from the same locality gave the 
general formula : : 

i 3 R” O, 2 Si O,, 2 H,O, 
where R represents in one case Mg, with a little Fe and Ca ; in 
the other Mg, with neariy one-fifth of its equivalent of an equal 
mixture of-Fe and Mg. 5. Vivianite. Two kinds of this mineral 
were found in an unknown Cornish locality. The one is ofa 
pale, bluish tint, the other of a brownish colour. Both proved 
to be octahydrated ferrous orthophosphate, 3 Fe O, P, O;, 8 H,O, 
and the diffeyence in the colours can only be ascribed to some 
minute difference in the cegree af oxidation of the jef. 6. 
Ctonstedtite. The analysis of this mimeral presented Considerable 
difficulties, inĝsmuch as it was extremely difficult @ free it from 
the substances with which it is found associated. ‘The osonsted- 
tite in question possesses an unusual interest from a crystallo- 
gyphical pe of view, being one of the best defined types of 

@hemimorphism. 7e Pholerite. Thi# mineral, derived from 
India, is of a pale flefh white, peneflated in, several places 
by patches and veins of black mine A neW name was 
propesed for this mineral, but the analyS shows it to be nothing 
@ut pholerite. Mr. Church observed that it was a matter of con- 
gratulation go have those beautiful sp&cimens which are stored in 


our nfagnicent national collettions myestigated in so excellenta , 
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manner as the contents of the paper just read have shown.—The | a few outliers*of the true passion-flowers@occur in Madagascar 
next communication was a note by Mr. Chapman “On the | ‘ind Mauritius, the latter’ probably introduced,eand in’ North 
Oxidesog Nitrogen.” In a paper read at the last meeting of | America theg is a very remdtkable form, the P., incarnata, or 
the Chemical Society, Mr. Chapman ‘menttoned ‘that he had | original passion-flower bf the Jesuits 7 it is an annual, arid appa- 
- qaantitatively estimated pitric oxide by converting it into nitric | rently an alien, but remarkabl uniform‘and invariable ; ite répre- e 
acid, and determining the latter by the production and weighing | sentative in Brafil is Z. edulis, a shrub, and añ extremely variable 
“of the payta salt. Objections were then raised as to the possi- | p&int. On the western side of the Andé&s you gét entirely different 
bility of the completeness of such a conversion. Mr. Chapman | forms, especially the 7&sonias, which have’ generally. a “much 
now endeavoured to show by referring to well-known chemical | longer flowewtube. In India there are a few spécies, riot be- 
facts that whether N, Os, Na Os, or Na Oz be formed when NO | longing to the American section of the order, but to the Zoly- 
is left with excess of oxygen over water, the final result must be | avthea, which are found also in Ceylon and the Indian Archi- 
the transformation into nitr:c acid. Mr. Harcourt reasserted | pelago, and one outlying species in an island aear Hong 
that on his passing nitric oxide into oxygen he obtained as result | Kong. In Australia and the Pacific Islands occurs another 
mitric peroxide ;_ when reversing this order and passing ‘oxygen | perfectly distinct group; in New Zealand a perfectly distinct 
into nitric oxide, a mixture of N,O, and N,O, seems to be | form is met with; and, again, another in Agfca, where no 
formed. Mr. Chapman: replied that the different results obtained | true passion-flower is indigenous, except the one in Madagascar ; 
by Mr. Harcgurt and by himself were in all probability due to | the species here, few in number, belonging to six or eight distinct, 
differences of the tempergtures at which the respective experi- | genera. —‘‘¢)n the White-beaked Bottle-nosed Whale,” by Dr. 
ments had been Bid Prof. Williamson took occasion of Jas. Murie. The paper gave an account of several anatomical 
this repeated mentioning of nitric peroxide to remark that this | points in the structure of this whale, which had not been cf@arly 
at ae described before. The little hag or sac connected with the double 
a - artfulation between the lower jaw and the rest of the skull, which 
the one hydrogen was replaced by N O, the other by N O, is found in al’ Mammals except the Cetacea, is however, present 


Linnean Society, November 17.—Dr. J. D. Hooker, V,P. i in the foetus of the latter. 


in the chair. Notes on the Passtflorea, by Dr. M. T. Masters, Mathematical Society, Nov. 10.—Prof: Cayley, President, 
The paper treated of the morphology of the ehol€ order, in- | in the chair. The following gentlemen were elected to-form the «, 
cluding the organography of ell the genera ; the minute anatomy, | council for the Session 1870-1:-Président, W. Spottiswoode, 
development, mode of fertilisation, and the movements which | F R, S.; Vice-Presidents, Professors Cayley, Henrici, and H.-J. 
take place in the stamens and pistils of Passifora’; the affimties | g, Smith; Treasurer, Dr. Hirst; Hon. Secs.; M. Jenkins and 
“of the order, together with an inquiry into the value of charac- | R, Tucker; other Members, W.. K. Clifford, T. Cotterrill, Me. 
ters, and the mode of estimating them; a complete hst “of the | W, Crofton, *C. W. Merrifield, *J. F. Moulton, J. Stirling, 
genera and species, with detailed descriptions of-all the species | Archibald Smith, Prof. Sylvester, J. J. Walker. -Mr. J. 
which are not either American or African, and which will,be | T, Hamblin Smith, M.A., Caius College, Cambridge, was prov 
published elsewhere ; and, lastly, an account of the geographical posed for election. The new president having taken the chair,; 
e ‘istribution. (1.) Organography.—The tendrils, as shown by | called on Prof. Gayley to read pis paper, of which an’ abstract is 
their development, minute anatomy and position, and the fact given below—‘ Sketch of Recent Researches upon Quartic and 
that they’ occasionally bear flowers, are merely modified flower- | Guintic Surfaces.” The classification of quartic sitrfaces ig, even 
stalks,” The leaf, wether single or divided, always commences | as {9 its highest divisions, incomplete ; and ıt is by na means easy «1 
in development at the apex, and proceeds from above downwards. | to make it at once exhaustive and precise ; an examination of all 
There are only three bracts instead of five, as there would be | the prima facie possible cases would include forms wich do not 
in a perfectly symmetrical arrangement ; their position, as well | really exist. Premising that the expression “singular” means 
as that of the other parts of the flower, relative to thæaxis has | double or cuspidal, or refers to a higher singularity; ‘‘nodal]” 
been somewhat incorrectly <lescribed by Payer, Griffith, and | in general double (including the signification cuspidal), we may 
Schleiden. Jussieu and St. Hilaire held that there is no true provisionally arrange the non-scrolar quartic surfaces as follows— 
_corolla in the passion-flowers, hut two calyciné whorls, because I, without a nodal'curve; 2, with a nodal line ; 3, with a nodal 
both -organs fall at the same time. But the mode. of develop- | cong, or line-pair; 4, with three nodal lines (not in the same 
ment andthe internal structure cleaily demonstrate that the plane) meeting in a point); '5, the quartic scrolls, omitting alto- 
inner whorl is a true corolla ; the calyx is quincuncial, while the | ether the torse and.cones.. For the scrolls the division’ into 
petals appear simultaneously. The flower-tube is, according to | fyelye species appears to be complete (Memoirs by Cayley (3) (4),- 
Bentham, composed of a union of the calyx and corolla; Dr. | Cremona, and Schwarz). As regards non-scrolar surfaces, we 
Masters, on the other hand, believes it to bean expansion of the | haye—r, Without a singular curve. . The surface may be with- 
axis, Its.development is comparatively late.. The form/of the | out a enicnode (conical point), or it may have any number of- 
corona was traced from its simplest form in Turnera to its most | cnicnodes up to 16 (Cayley, (5) ; Kummer (1) (2),). It may pe re- 
complicated. arrangement in some Modeccas and Passifloras, in | marked that the wave-surface, or generally the surface obtained by 
all-cases it is a mere projecticn from the Hower-tube, and is of tke homographic deformation of the wave-surface, called by Cay- 
late development, and morphologically of little importance, ley (1) (2) the “tetrahedroid,” is a special form of surface {vith 16 
though essential’ to the individual life of the plant. The inner | odes 2. Quartic surface with nodal-line. Consideredgincident- 
portion of the tube is a glandular secreting surface. Each sepa- ally in Clebsch (2) (3). 3. Quartic surfaces with nodal conic. 
rate thread of the “corona has its own distinct vascular. bundle. | cach a surface may be without cnicnodes, or it may have one, ` 
The stamens, unlike those of Cucurb:taceæ, are not perigynous, two, three, or four cnicnodes. The cases other than that of 
but truly hypogynous. The gynophore becomes gradually de- | three enicnodes are mentioned, Kummer (1); but- the ques- 
veloped, raising the stamens with it. The anthers are inva- tion is examined and the remaining case of three cnicnodes’ 
riably two-celled, The pistil is singularly uniform, one-celled, established, Cayley (6). The general case of the nodal conic 
made up of three united carpels, with three parietal placent® | without enicnodes is elabopately considered, Clebsch (1). See 
and three stigmas. (2.) Mode of Fertilisation.— The arrange- | also Geiser, the several cases of one, two, three, gnd four 
ment,of the sexual organs favours cross-fertilsation. “The | onicnodes are considered, Korndorfer. In the case whe 
anthers, aiginally introrse,@become, when fully developed, | the nodal conic is the circle at mfinity the surfaces have been 
distinctly extrorse, and it iðthus rendered difficult for the pollen | termed ‘‘anallagmatic” (perhaps ‘‘bicircular” would be a 
to fall on the “stigm’s of the same flower ; it falls on to the rays more convenient name), and a great deal has been written 
of the @orona, on which insects alight in search of the- honey on these surfaces by Moutard, Clifford, and others. Th® theory 
concealed at the base of the tube, and carry the pollen away | of the quartic surfaces with a cuspidal conit has been hardly 
to other flowers. Some species are more easily fertilised by | at all considered, briefly referred to in Cayley (6), also in Cayley 
pollen belonging to a digérent species than By their own ; hence® (8). “I do not knpw that anythingghas been done in regard -to 
hybridisatiog sbouggs. (3.) Affinities—Dr. Masters connects | the Guaftic surfaces where the nodal conic betomes a line-pair, 
the Passifioree rather Wh the Turneracer, Samydacee, Violacee, | that is, where we have two intersecting nodal lines.” 4. Quartic 
and Savvagesiee than with the Cucurbitaceg, chiefly on atount | <..f2ce with three nodal Jines (not in the same plane) meeting in 
of their truly hypogynous ştamens., (4.) Geographical Distri® | z point. This is in fact Stemer’s quartic surface, and it has 
bution.—"The order is essentially tropical, ,occurriag between | been the subject of numerous investigations, The author then 
30° N. and 30° S. latitude. Takifig the genus Pessiffora asthe | ` * < m- i a 
type, it is almost exclusively Ameri@an,. and chiefly Brazilian ;, * Thee gentlemen were not = the Cguncil for tie Sessi6n 1860-70, 
® + e ° e 
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proceeded to speak of tfe paper, Kummer (1), which discusses 
the cases in whith a quaitic surfage has upon it a system of 
conics ; or what is the same thing, in what cases’ there is a 
system of planes each intersectinggthe surface in two conics. 
is, in the first place, remarked that there 1s no proper quartic 
surface cut by every plage in a pair of conics or even a 
groper quartic surface cut in a pair of gonics by every plane 
rough afixed point. The cases considered are :—(I.) where the 
slanes are non-tangent planes ; (II ) where they are singletangent 
olanes; and (IJI.) where they are double tangent planes (Steiner's 
surface, where every tangent plane meejs the surface in a pair of 
conics, comes under IJ.). It was then pointed out that several of 
the papers by CZeésch and otheis, refer in their titles to the ‘* Ab- 
bildung” of a surface, viz. they show that a (1,1) correspond- 
once exists betwedh the points of a surface and the points of a 
plane. For surfaces of the Ingher orders it is only {certain 
surfaces which admit of an “ Abbildung,” or (1,1) correspondence 
of, the points thereof with the points of a plane; viz. % surface, 
n ord@ that it may thus correspond with the plane, (or say in 
order that it may be unicursal), niist have a sufficient singularity 
n the way of a nodal or cuspidal cuve. In the memoir Clebsap 
3), after explaining the above*method of the transformation of a 
cubic surface by means of two of the lines thereof, the author 
roes on to notice that the like methed is applicable to certain 
juartic and quintic surfaces, viz. (1) quartic surfaces with a 
iodal conic; (2) quartic surfaces with a nodal line; (3) quintic 
uurfaces having a nodal skew cubic (the nodal skegv cubic may 
xeak up into a conic and line which meets it, or into three 
ines, two of them not meeting each other, but each met 
yethe third line; and the like theory applies to these quintic 
urfaces). The memoir by Koerndorfer relates to the ‘‘ abbildung” 
fa quartic surface having a nodal conic, and one, two, three, or 
«our cnicnodes, C/ebsch (4) relates to the ‘“‘abbildung ” ofa quartic 
croll, ‘** As regards quintic surfaces (not being scrolls), we have, 
© faras Jam aware, q@ily the paper Clebsch (3) relating to quintic 
urfaces with a nodel Skew Cubic ; the paper C/gsch (5), which 
elates ta the ‘abbildung’ of a* quintic surface having a nodal 
puadriquadric. It only remains to speak of Schwarz’s memoirs 
wn Quintic Scrolls : itis to be remarked that the theory of scrolls 
; allied mong closely with that of plane curves than with that of 
urfaces, viz. considering any plane section of the scroll the lines 
fthe scroll have in general a (1,1) correspondence with the points 
f the plane section, and the scrolls of any given order are properly 
rranged according tothe deficiency of the plane section. ‘This is 
‘hat 1s done in the memotrs by Cremona, and this is the principle 
f classification in Sefwers's memoir, A model of Steimer’s sur- 
ace was exhibited, and many of its properties pointed out. The 
lowing list of memoirs will indicate the sources whence the 
ketch was principally drawn. Memoirs by the author: (1) Sur 
ı Surface des Ondes. Liouville, tom. xi. 1846. (2) Sur un cas 
articulier de la Surface du quatriéme ordre avec seize points 
sngulieis. Crelle, tom, lxv. pp. 284—290. (3.) Second 
1emoir.on Skew Surfaces otherwise Sciolls. Phil. Trans. vol. 
Hiv. (1864), pp. 559—577. (4.) Third memoi. Phil. ‘Trans. 
«ol. clix. (1869), pp. r11—126, (5.) A memoir on Quartic 
urfaces. *Proc. of London Math. Society (1870), vol. 1i, pp- 19 
-69. (6.), On the Quartic Surfaces (x X, U, V; W) =o, 
Juarterly Journal of Math, tom. x. (1868), pp. 24—34. (7) Do. 
xm. xi. pp. 15—25 (1870). 
hil, Trans. vol. -clix. (1869), pp. 231—326. Cremona; Sulle 
ıperficie gobbe di quarto grado, Mem di Bologna, tom. 
mii. (1868). Schwarz: Ueber die geradlinigen Flachen 
inften Giades. Cielle, tom. lxvii. (1867), pp. 23—57. Clebsch 
x) Ueber die Fláthen vierter Ordnung welche eine Doppelcurve 
weiten Gades besitzen, Crelle, fbm. Ixix. (2.} Intorno 
Mla®rappresentazione di superficie algebriche sopra un piano. 
ti di R. Ist. Lomb. (1868), 13 pages. (3.) Ueber die 
.bbildung algebraischer Flachen msbesondere der vierten 
sad fünften Oidnung. Ann. Clebsch und Neumann, vol. i. 
868), p. 253—316. (4.) Ueber die ebene Abbildung der 
eradlinigen Flachen vierter. Ordnung welche eine Doppelcurve 
sritten T besitzen, Ann. Clebsch p ean (1870), 
. 445—466.[(5.} Ueber die Abbildung einer se von Flachen, 
Ondine. Gott. abh. oo xv. 64 pages. Pae : Ueber 
Ke Flachen vierten Grades. welche eine .Doppelcurve weiten 
rades haben. Crelle, tom. lxx. (1868), pp. 249—257. Korn- 
orfer: Ueber die ebene Abbildung Clebsch und Neumann, tom. ii. 
ummer: (1) Ueber die Flichen vierten Grades auf welchen 
chaaren von Kegelsphnitten liegen. “Berl. Monatsbtr. Jul. 
363. Crelle, tom. Ixiv, (1864), pp. 66—76; (2) Uebêr die 
gebräischen Stahlêhsysteme ins besondére uber die der trsten 
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(8.) Memoir on Cubic Surfaces. e 


@und zweiten Ordnung. Berl. abh. (1866), pp. 1—120. (3.) 


(Surfaces of the 4th order with sixteen conical points), Berl. 
Monatsber. (1864), pp. 246—260, and 495—499. a 
td 

Meteorological Society, November f6,—Mr. C. V. Walker, 
President, in the char® Mr. f. H. Gilbert, Mr.-C. R, Marten, 
Mr. F. E. Sawyer, and Mr. T. H. Wilson wer@ elected Fdlows. 
A paper was read by Mr. G. Dines, ‘On Evaporation and 
Evaporation Gauges, with some remarks upon the Formation 
of Dew,” in which, after referring to Dr. Dalton’s investigations, 
he explained the experiments in which he has been engaged 
during the past eighteen months with gauges of different sizes, 
the experiments being made sometimes with water of ordinafy 
temperature, and at other times with heated water and also with 
water artificially cooled, in the open air and in a closed room. 
Mr. Dines then gave:the results of these experimegts, one of 
which confirmed the statement of Mr, Glaisher in 1847, viz. 
that “the formation of dew was found tò depend solely on the 
temperature of the bodies upon which it was deposited, and 
that it never appeared upon chem till their temperature had 
descended below that of the dew-point in their locality.” 
Finally, he stated that the conclusions which he had arrived at 
were, Ist. The greatest cause of evaporation is the movement 
of thgair@ znd. Whatever tends to increase the temperature of 
the air increases evaporation, and wice vers; and 3rd, That 
which tends t$ le@en the temperature of the dew-point, increases 
evaporation, and vice vers. Mr. Glaisher then made a com- 
munication respecting the November meteors, giving the results 
of the watches which were kept during the nights of the 
12th-13th, 13th-14th, and r4th-15th. On the latter evening 
fifty-three meteors were observed. He also made some remarks 


on the great magnetic disturbances which occurred during the ` 


brilliant display of Auiora Borealis on the nights of October 
24th and 25th. The President then adjourned the meeting till 
January 18, 1871, 


MANCHESTER 
r . 

Literary and Philosophical Society, October 4.—Rev. 
Wm. Gaskell, Vice-president, in the chair. Mr. Boyd Daw- 
kins gave a short account of the work done in the Victoria Cave, 
near Settles since the last notice brought before the Society. 
The two layers containing traces of man were separated at 
the entrance by a talus of fallen stones, seven feet thick, that 
gradually coalesced as the excavation passed into the cave, and 
at last became so confused together as not to be easily ‘dis- 
tinguished at afew feet from the entrance. The remains of a 
gigantic bear-which had been eaten may probably be assigned to 
the lower horizon, which furnished flint-flakes, and a bone har- 
poon in form resembling that used bythe natives of Nootka 
Sound ; the upper or Romano-Celtic stratum continued to supply 
evidence of the comparatively late date of its accumulation in 
barbarous imitations of coins of Tetricus (A.D. 267-273.) A por- 
tion of the ivory handle of a Roman sword and a coin of Trajan 
have also been found, along with large quantities of the bones of 
animals that had been used as food. Several spurs of cocks proved. 
that the inhabitants ate the domestic fowl, which was probably 
imported into this country either directly or indirectly by the 
Romans. The most striking object, however, is a beautiful sig- 
moid fibula made of bronze, and ornamented with a beautiful 
pattern in red, yellow, green, and blue enamel. It is an admir- 
able example of the ait of enamelling (“ Britannicum opus ” ?) 
which the Celtic inhabitants of Britain probably taught their 
Roman conquerors. : 

October 18.—Mr, E. W. Binney, President, in the chair. 
Prof, Balfour Swart, F.R.S., exhibited a series’ of ot 
cures projected from ‘results obtaifed by himself andeffir, De 
La Rue, from observations of Schwabe, Carrington, and the Kew 
series of photographs of the sun. These extend over a term o 
about forty years, and exhibit a principal and secondary maxi- 
mum and minimum in each solar spot period of eleven years, 
thys*corresponding with the light curves pf R Sagitte observed 
by Mr. Baxendell, and’ 8 Igyree by Prof. Aggelander. @ Hence it 
may possibly be that notwithstanding the darjming*ofethe sun’s 
surface during the maximum spot period, t@ total light and heat 
emjtted by the sun at this period is really greater than at the 
times of minimum spot frequency.—MreLockyer, F.R.S., gave 
an accownt of this recent spectroscopic investigations ot the solar 
atmosphere, and pointed óut that the conclusions arrived ‘at b 
De La Rue, Stewart, and Loewy, confirmed the views to wish 
he kintel had teen led by spectroscopic observations of ¢ 
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sun during the last two or three years. These tended to show 
that the absorBing atmosphere, termed the chromosphere, which 
he kad proved to exist round the sun’s body, had gradually 
diminiShed in thickness since the last solar spot’ minimum in 
a 869%.—-Mr. Boyd Dawkins, F#R.S., gave a short account of the 
examination’ of Offa’s*Dyke made m the autumn by Col. Lane 
Fox and himself. The portion examine extended from Cher- 
bury €n the south to the abiupt range of hmestone hills to 
the north of Llanamynech. At Nantcribba Hall, near For- 


, den, the dyke passes nearly due north between the road to 


Montgomery and the abrupt hoss of volcanic tiap which looks at 
a short distance like a rumed castle, and which has been en- 
circled by a very broad and deep moat. There can be no doubt 
btt that this was a point of observation, and as it is but some 
twenty yards on the English side of the dyke, 1t was most probably 
one, of the permanent positions occupied by the Enghsh followers 
of the Mercian King From this point the dyke gradually swerves 
to the east from the road between Montgomery and Buttington, 
and makes directly oftr the low slopes of the hills, in some 
laces being nearly ploughed down, and in others, and especially 
in the small valleys, being of considerable height and resembling, 
a railway embankment, until it reaches the higher ground of 
Fron. Thence it runs through Pentre and gradually approaches 
the road, and finally dies away in the alluvium of the sevew, 
nearly a quarter of a mile to the south of Buttingtom Church. 
The commanding camp to the south of this portion of the line 15 
Caer Digol, or the Beacon Ring, on the top ofthe® Long Moun- 
ain, ‘The morass, which in Offa’s time must have extended be: 
ween the main ditch and the Severn, prevented the necessity of 
any bank being made between Buttington and the Cefn. Where, 
however, the open country demands a defence to the north of 
Cefn, an embankment makes straight for the Greenstone ridge 
of the Garreg, and is very plainly seen close to the farm-house of 
that name, near the Trewern Gate. Here we lost our clue, and 
it is very likely that the steep ridges of Moel y Golfa, and the 
marvellously strong camps of the Bieiddan and Middleton Hills, 
formed a sufficiently strong barrier without any dyke being raised. 
We picked ıt up again, however, on the western or Welsh side 
of the Severn, from %hach itians, as shown in the Ordnance map, 
due north to the four crosses, where it joins the Oswestry road, 
and where it is cut across by the new railway. There it ‘makes 
straight for the fortified hill of Llanamynech, its lme coinciding 
with the igh road. On reaching the summit of Llanamynech 
it takes the western or Welsh side of the two large camps, and 
passes down into the valley to the south of Whitehaven, which 
was the limit of our expedition, The results of our examination 
are the direct proof that the dyke was made for miliry pur- 
poses, and that it took the line which was best adapted for 1e- 
pelling the incursions of the Welsh. Throughout the district 
which was exammed the embankment faces Wales, and was 
therefore made to defend the country within it from the Welsh. 
Dr. Wright’s view, therefore, that ıt was a mere geographical 
boundary to prevent the Welsh fiom stealing the cattle of the 
Mercians cannot be mamtained, although ıt may perhaps 1eceive 
some confu mation from the nusery legend of Taffy. The camps 
in the néeighbowhood of the dyke are probably olde: than Offa’s 
time. The bronze spears found in Llanamynech imply that the 
camp is not later than the bronze age, while the Roman coins in 
that of the Breiddan point to 1ts occupation by the Romans, 


November 1.—Rev. Wiliam Gaskell, Vice-president, in the 
chair, Mr. William H. Johnson, Mr. Walter Morris, and Pio- 
fessor Balfour Stewait were elected ordinary members of the 
Society. Dr. Joule exhibited a series of curves obtained by Dr. 
Stewart from the selfrecording instruments at the Kew Observa- 
tory, showing a large amount of disturbance of the magnetic de- 
clination and horizontal force during the progregs of the aurora 
of TiMygsth October. Hegiso showed a curve of the changes 
which todk plaĉe in the magnetic dip as observed by himsel at 
Broughton.e Theemost remarkable variation occtined during the 
interval from 6" 15™ to 66 23" G.M.T., when the dip increased 
from 69° 8 to 70° 30'.—“ Notes on Glacier Moraines m Cum- 
berland and Westmoreland,” by Mr. Brockbank, F.G.S. ghe 
author referred to the proceedings of the geological Society @f 
London fof 1840—I, Which contain ifotices of the evidences of 
glaciers hfving etn in Great Britain, by Professor Agassiz, 
Dr, Buckland, and ofieis, and which point out (1) ‘ Mibraine- 
like Masses of Drift,” which occur near the junction of the Pe- 
mont and Lowther witt the Eden, near Pemgth ; (2) The 
: ‘large and lofty insulated piles*of gravel in the ice of the 
Kent near Kendal, and the smallevemouaines and their detuitus, 
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which nearly fill the valley fiom thence to Morecambe Bay ;” 
(3) “ Similar mounds near Shap,” and (4) the ‘‘ Gravel mounds 
near Milnthorpe and thence to Lancaster.” Of these the author 
considered The Kentyiere Group, near Kendal, as most nearly 
fulfilling the conditions reqpired in true glacier moraines, and 
that in the other cases it admitted of doubt whether Chey wert 
qeally due entirely to glacial action. „The districts more paiticu- 

aily the subjects of he author’s notes are (r) the valleys of 
Eskdale and the Duddon (which were not visited by Dr. Buck- 
land, but iù which he supposed moraines to exist, from the ap- 
pearances of the valleys as delineated in Fryer’s map of Cumber- 
and) ; (2) the valleys eastwards from Bowfell ” and (3) the dis- 
trict of Shap Fells > : 


DIARY 


o THURSDAY, NOVEMBER 24. i 


LONDON INSTITUTION, at 7 30.—Og the Precious Metals and thA Distri- 
bution: Prof Morris 

RgvaL Society, at 8,30 —Note on the Pendulum Observations in India 
Col. J T Walker, ¥.R.S.—The Theory of Resonance: Hon J W. 
Strutt.  ° 

Socizry oF ANTIQUARIES, at 8 30-~Romano-Celtic Sword exhibited by 
Lord Wharnchffe: Mr A. W. Franks.—-Wall Decorations of the Roman 

~ Period in Sectile Work, especially m Glass. Mr A Nesbitt. 


SUNDAY, NOVEMBER 27 ” 


ua Lecture Socrery, at 330—On he Antiquity of Man: Dr Cob. 
o 


MONDAY, NOVEMBER 28. ° 


LONDON INSTITUTION, at 4 —On Chemical Action: Prof. Odling 
INSTITUTE OF ACTUARIES, at 7.—On Legislation in reference to Life in- 
surance and Life Insurance Companies. Mr. T. B Spraguc, M.A 


TUESDAY, NOVEMBER 29. 
6 o 

GEOGRAPHICAL SOCIETY, at 8 30 © 
MANCHESTER LITERARY AND PHILOSOPHICAL SOCIETY, at 7, m 


WEDNESDAY, NOVEMBER 30. va 


SOCIETY or Arts, at 8-~-On Peat and its Profitable Uulhsption * Rober 
M Alloway e. 


THURSDAY, DECEMBER 1, Pe 


CHEMICAL SOCIETY, at 8—On some Derivatıves of Anthracene. Mr. 
W. H Perkin 


LINNEAN SOCIETY, at 8 
LONDON INSTITUTION, at 7 30.—On Gems and Rrecious Stones: Prof, 


Morrts ° 
Society oF ANTIQUARIES, at 8.30 


TUESDAY, DECEMBER 6, 


ANTHROPOLOGICAL Society, at 8.—On the Races inhabiting the British 
Isles Mr A L Lewis —-On Archaic Structures of Cornwall and Devon } 
Ar A L Lewis —On Forms of Ancient Interment m Antrim. Dr Sinclair 
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MEDICAL SCHOOLS TN ENGLAND AND 
> GERMANY. 
III. à 


HERE is something elevating in the thought that the 
hospital? while ıt provides, care for the sick, at the 
saine time makes them useful for the purposes of instruc- 
tion in the service of mankind. Still it is painful, on the 
other hand, t®ethink that the patient enjoys this attention 
only in order to be made as profitable as possible to 
others ; that he is given over to a crowd of curios seekers 
for knowledge, who feel his painful spots, percuss and 
auscultate his weakened b&dy, and, in short, by pro- 
ceedings of various kinds, disturb the rest he so hearflly 
longs for. Such evils are not indeed of any &ccount, so 
long as the number of students does not exceed a certain 
limit. Experience teaches that a patient is pleased to 
„See a certain number of doctors about him; he soon gives 
them his confidence, he looks upon them & his friends, 
and willingly allows himself to be examined, partly with the 
igea that it will be better for him if the examination is 
several times repeated, partly in acknowledgment of kind 
attentions which are shown him. The difficulty arises 
when the number of students is so large that the patient 
can no longer feeb at home with them. Apart from the 
fact that the disturbance of the patient incfeases with the 
increage of the crowd about him, it is also of the utmost 
“importance to consider that the greater number of stu- 
dents mus@ remain total strangers to fim, that they are 
for lum only intruders, who are learning from his body 
without offering him anything in return. 

The situation becomes, however, actually distressing in 
the neighbourhood of a-distinguished teacher in one of 
the large sqhools. An inquisitive throng crowds about 
the sick bed, utterly regardless of the patient’s comfort. 
The hospital becomes a market, the sick merchandise. 

Inasmuch as it is important for us to give the rela- 
mions of hospital and school a basis as humane as possible, 
‘we must inquire what those large schools have to offer 
n the Way of medical mstruction, and whether we may 


‘ake the advantages as a set-off to the evils. ° 


Às far as the art of medicine is concerned, we can main- 
„ain, witout fear of opposition, that, ceteris paribus, 


clinical medicine will be taught with less “Success, the® 


sieater the number of students who crowd about the 
xed. The technical part of medicine should be taught 
orally. The student should be drilled in it as in a trade. 
‘n general, however, and to a cgrtain pomt, the capa- 
nlgy of tue person so drilled increases ın proportion to 
he time which the teacher devotes to him personally, 
and it must therefore be in Inverse proportion to the 
1umber gf pupils whom a teacher has to instruct. 
Experience, in fact, teaches us that with large numbers 
«f pupils the standard of individual capability 1s apt to be 
xtremely low. In Vienna where about 30 studentg ase 
nstructed in clinical medicine around each bed, the 
mount of drill which each receives comes so near zero 
mat for practical life it is- scarcely to be taken into ac- 
ount. The students discover this as soon as they have 
ft their studies behind them and begin to look forward 
VOL, UIL ® ai : 


to practice. They distribute themselves then among the 
hospitals where there are no students’ tasks, arfd’ there, 
with great loss of time, ard under discouragemefts of 
‘many sorts, they, are instructed in subjects which, 
according to their “diplomas, they shoyld have gearned 
long before. Between such extreme unsuitableness 
and a really healthy state of instruction, there is, how, 
ever, a long road leading us through many schools of 
various grades. 

Instruction in medical science is good only wher® it 
happens to be endurable by the patient — that is, in 
Smaller schools, where a few students only collect about 
his bed. Medical instruction has still another*side. The 
student must not only learn the haffdicraft, he must also, 
through well-instructed teachers, be made familiar with 
the delicate processes which require delicate instruments, 
and experiments,-and methodical thought for their elucida- 
tjon ; for it is only by intercourse with thinking men that 
he gan #earn how careful observation and earnest thought 


fon the phenomena with which his whole life will be 


occupied, can be made available for practical ends, 

In this connection, also, the question of the value of 
instruction in hospital wards must be answered. In point 
of fact the practising physician has always hitherto been 
regarded as the high school of medical science. Famous 
systems of medicine—that 1s, theories upon the nature of 
disease—took -their start in hospital wards, and were 
taught at the bedside by distinguished masters. 

In this country, however, a total revolution has taken 
place, speculations upon systems @f Tnedicine are sup- 
planted by exact medical science, and this, for the moment, 
has fled from: the ward anc taken up its abode in the 
laboratowy—here, at the present time, the most distin- 
guished medical men and werking pupils of superior gifts 
attach themselves to the laboratory, and remain there to 
study. Hence the phenomenon that, in Germany, in the 
department of pure clinical medicine, there is a want of 
worthy representatives. Weare not to conclude on this 
account that our generation is inferior ; it 1s only that the 
distribution of its scholars is different. 

The modern students of clinical medicine seek to found 
their reputation by work in the laboratory, and they aie 
unable to stand competition with those workers who are 
at home in it. Furst, because in general their ranks are 
not recruited by thinkers of the first order; secondly, 
because their profitable business coming in the way hin- 
ders their thorough education. They leave, therefore, the 
firm ground which the morphology of disease affords, and 
trust themselves to the weak ship of experimentation, 
which they are not able to steer. 

Even if the results of such investigations are taught at 
the bedside, te highest school of medical eae 

x . © e 

to e sought there. The pazient eought not to be dis- 
turbed, and the drill of the student neglected, får the sake 
of a science which is, or ought to be, better studied iñ the 
laboratory. It is the meas, of disease which 
.bgldhgs directly to,the sick bed, vä must pave Secu 
distinguished teachers® of tkis kin ‘ must have 

observed how they bring to hght lan i indications cf 
digease, in order to ¢oncede that to such men, even alittle 
misusage of the sick might be allowed im the interests of 
educatién. *This bameine tofight and grouping of phenc- 


mena for. the purposes of Giagnosis, is nowadays, indew’ 3 
e 
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not called science. It is an intellectual act, such as every- 
one performs when he defines a plant, a mineral, or a 
commodity. The combination of the symptoms and 
. definition of the disease is, in fact, an, important element 
of the physicians art, and must be included in every 
course of instruction. Still “Eines schickt sich nicht 
‘fiir Alle.” 

When Cuvier determined to what primeval animal a 
bone found buried in the earth must have belonged, it 
was only a definition ; yet no one will hesitate to rank it 
amongst the noblest exercises of the human intellect, 
So, too, the diagnoses of distinguished masters may Be 
ranked with the greatest achievements of medical inves- 
tigators. To forbid such masters to teach at the bedside 
because many students crowd about them and disturb 
the patient, would be absurd. The instruction of such 
masters is, however, fit only for connoisseurs. For the 
uncultivated taste of the beginner it is unsuited, If it gs 
besides so diluted as, with a large number of Students, 


must invariably be the casc, according tg anguualterable® 


law, it entirely loses its value. If, then, the founders of 
hospitals or their administrators would diminish to a cer- 
tain definite and very low standard the number of students 
who, at one time, should be allowed to enjoy the privilege 
of instruction in a hospital ward, they would certainly do 
no injury to the interests of education. On the contrary, 
if liberal in other respects, they would, by such limitation, 
further these interests, 

In what shall this liberality consist? Simply in this, 
that all available space in the hospital shall be open for 
the purposes of instruction, and that as many teachers 
shall be admitted as is consistent with a proper classifi- 
cation of the patients. We say adimztted, agd this is 
really the fittest expression, for there is not the smallest 
doubt that always and everywhere the ablest men would 
be eager to accept the place of teacher. The intellectual 
stimulus which an able physician derives from association 
with a school and intercourse with young men, and the 
moral support which a situation as instructor gives him 
in regard to his patients, are sufficient compensations for 
the required expenditure of time. 


The physicians and surgeons who at present have’ 


large amounts of material at their disposal in large hospi- 
tals, would certainly not be willing to support such a 
system of division. They would complain that they are 
deprived of the possibility of attaining great skill. There 
is some truth in this objection. It 1sa benefit to mankind 
when a surgeon, by extensive practice, attains superior 
skill in the performance of certain operations. But the 
advantage which a few derive from his technical skill is 
counterbalanced by the loss which the rest sustain from 
thessaperficial manner jn which they are Passed over with 
a mere glance, In Sich a hospital more things aie @ver- 
looked than one would imagine; and the pupils profit far 
less from the skill of the teacher than they lose from the 
supérficiality of the teaching. It 1s, moreover, untrue that 
skill is Wkely to saffer from a fugthes division of matewial. 
We EN of great operators who never occupied 
a position in a h®pital. Nor can it be doubted that the 
greater the number of those to whom the opportunyy 1s 
given of proving their skill the greater willbe the numter 
of skilful surgeons. å o 

s In the plan here proposed, many readers pay,see only 
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what is already introduced in England, that is, small 


schools forethe special stWdy of medicine. The writer 
of this article ıs, however, far from speaking in be- 
half of schoołs of this kind. Such schools are fit onlye 
Mr the production of crafismea ; agd medical men, 
though they must be Craftsmen, must not be mere crafts- 
men. Su€h small special schools can serve only as 
preparatory appendages to the larger educational bodies, 
that is to say, to the Usiversities, whose function it is to 
foster the sciences for their own sakes. 

Every medical student ought to obtain his education in 
general physical science and special medical science at 
the University ; and while doing so he must acquire the 
art of m@dicine in a hospital, just as the young botanist 
must study in the field at the same time that he attends 
lectures. ° 

“rhe small Universities in Germany answer both pur- 
poses to an approximate degree. There one finds excel- 
lent schools with so few students that they can obtain 
both the higher scientific education and drill at once. To 
approach towards such circumstances, without giving up 
the great advantages which large schools offer for the 
development of science, is the end towards which we 
must strive. S. STRICKERe 


POLARISATION OF THE CORONA 


A? this forms one of the most important questions to 
be settled during thecoming Eclipse, it Secomes 
desirable to reconsider the observations already made or! 
this subject. Arago first suggested that the q@polariscope 
should be used on the corona, but apparently did no 
anticipate any decided results. ‘The principal observation: 

since made are the following :— 

1842.—Arago at Perpignan. Used a polariscope ¢ 
lunnuiis, that is, a double-rmage prism “andgcrystal. He 
found the two images of complementary tints, the colou 
extending over the sky around the corona, the coron. 
itself, and even over the disc of the moon. 

1842.—Mauvais at Perpignan. Used a Savart’s polari 
scope. He saw the bands very distinctly on the corone 
and faintly on the moon itself. Their maximum ôf inten 
sity corresponded with the horizontal position of the band: 
Evidently he should have found another maximum whe 
the bands were vertical. ” 

Both this and the preceding observation show th» 
existence of atmospheric polarisation extending even ove 
the disc of themoon. Its plane must have been the sar 
throughout, or Arago would have seen the different part 
varyingintint. The maximum noticed by Mauvais show 
that the plane must have been either vertical owhorizgpte 
that is, not oblique. 

185 1.—Abbadie at Trocdeseckseverk. Inserted a pla 
of quartz between the object glass and eye-pigce of b+ 
telescope, and applied a double refracting prism to tl 
eye-piece as an analysis. He found the light of the coro: 
strengly polasised, but saw eno traces of colour on t 
moon. He was, however, troubled by clouds. 

1851.—Dunkin at Christiania. Found no traces 
polarisation, but was troubled by clouds. 

1891.— Carringtan at Lilla-Idel. Used a Nicol’s pris 

es ~ 


but*found no polarisation. , o 
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THE RESOURCES OF LA PLATA ° 
The Mineral and other Resources of the’ Argentine Re- 
public. Published by special authority of the N&tional 
Government by Major h Rıckard, F.G.S. (Loħdop: -° 


01854 — Liais at Paranagua. Instrument used, a Savart’s 
polariscope. „He found the plane normal to the limb of 
the sun, and the intensity small, but greater han that of 
the moon. 


© 
° He %lso remarks that the neutial pointeot sky polari- Longmans and Co., 1870.) 
sation was in the neighbourhood of the sun, a statemeat M AJOR RICKARD has executed ip avery creditable 
difficult to comprehend, as the neutral points are com- manner the task which the National Government 
monly defined by their distance from the sun? deputed him to perform, and his volume will give its ° 


1860.—Secqhi on Mont St. Michel. Used an Arago’s | readers considerable insight into the vast material 
polariscope, and found that the images were not of equal | resources of the Argentine Republic. Hitherto La Plata, 
colour, and that one was elongated ın one direction, the | in spite of its name, has been regarded rather as a fleld 
other ina digetion perpendicular toit, This last appear- | for agricultural enterprise than as a source of mineral 
ance was probably imaginary, as the crystal in the polari- | Wealth; and the stories which were once current of 
scope would prevent the extinction of any polarised rays. | mountains 1ich in precious metals have beenforgotten in 
1860,--Pragmowski at Briviesca. Used a p@teof right | the details given by our countrymen of their successful 
atrgeft-handed quartz at the common focus of the object | farming in the pampas of the south. Various causes 
glass and eye-piece, and a Nicol’s pusm in the eye-piece, have combined to divert attention from the mineral riches 
This combination shouldsgive two semicircles of comple- of the country. The tedicus contest with Lopez, only just 
mentary tints when the plane of polarisation 1$ oblique to | goncluded, and the turbiilent character of the gauchos and 
the line of junction of the quartz. Using a power of 22, | Indian*tribes, have checked the growth of confidence in 
placing the line of junction vertical, and bisecting thesun, f the mindg ofgemigrants or capitalists; and though the 
he found the top and bottom alone of uniform unt, the | vigorous administration of President Sarmiento has 
two semicircles being very strongly coloured, one red, the | already done much to remove these obstacles, some time 
other green. He thence inferred a radial polatisation, | must still elapse before investors will be persuaded that 
fn reality, in this case. he should have found the sides | “the great Republic of the South.” is likely to realise all 
alike, as well as the top and bottom, only famt yellow | the favourable vaticinations of which Major Rickard 
instead of purple, and the colours most strongly marked | makes it the subject. What, however, has most retarded 
at angles of 45°. the progress of mining, and, indeed, of all industrial 
1868.—Campb@ll used a Sawart’s polaristope and found | enterprise, in the Argentine Republic, has been the defi- © 
the bands strongly marked, having a maximum at 140° | cient population and the want of means of intercom- 
from the vertex. r munication and transport. Bueno? Ayres and the other 
1868,—Winter used a similar instrument, and, as a re- | riverine provinces, where grazing is a pleasant and profit- 
sult, fourt the polarisation very Strang, especially close | able pursuit, absorb nearly all the working power of the 
to the sun. Republ, and at the present time not more than 2,687 
1869.—-Pickering at Mount Pleasant. The writer used | persons are engaged upon any form of mining industry. 
an Arago’s polariscope, and found the sky polarised close | If the reader will cast his eye over a map of the country ` 
to the corona, the plane being the same on all sides of | (the absence of which in Major Rickard’s book is a serious 


+ 


the sun. e defect), he will see what a mere scratching of the soil can 
1869,—Smith, at Eden Ridge, records a similar result | be effected by such a handful of men. Hence it is that 
obtained by a member of his party. very trifling results have hicherto been obtained from the 


We see, therefore, that the results are very variable, | few mines yet in operation, and that the processes for 
the polarisation of the corona, if any, is obscured by that | reducing the ore have remained defective and costly. 
of the sky, probably due to secondary reflection. It 1s | The supplies drawn from the Argentine Republic produce 
therefore very desirable to use some means of neutralising | no appreciable effect upon the metal markets of the world, 
this efect. One remedy is to place a double-image prish | and in popular estimation its exports solely consist of 
in front of the telescope, which thus superposes two | tallow, wool, and hides, 
images of the sky polarised at right angles. For obser- President Sarmiento, a man of no common discern- 
vations on the sky no telescope should be used, or tle | ment, is convinced that the substantial wealth of his 
light will be too much enfeebled. A Savart’s polariscope | country is to be found in its mineral resources, and, more- 
is the most delicate instrument, but such a one as the | over, that they will provide the surest means for promoting 
Arago is more useful to determine just what portion of the | rapid and extensive immigration. In their development 
light is polarised. The Nicol’@ prism and the double- | is bound up the extension o? commerce and the progress 
image přsm give such indefinite results, that little could be ! of agicultu®. Had it not been for the discovery piegold, 
expected of them, and they have been tried by several ob- Cahforma might still have remained a vast cattlé range to 
seivers without success. The best instrument to measure | this day; ne what is there to prevent La Plath, which can 
the intensity of the polarisation 1s the polarimeter, consist- | boast of the riches of Copiapo, Potosi, and F amatina, 
ing of several glass plates, which can be set atan angle in from rivalling her neighbour in wealth, population, and ® 


front of a Savart, and the point of disappearance of the | mational lmportanee? | "4 
bands recorded, The &bsence .of połarısation ef ethe The Argentine Republic is divided j EA pro- e 
protuberances ha$ been observed by Abbadie, Pragmowski, vinces, and extends southwards from the Tropic of Ca- §& 
and others, and seems so well deteimined, their further | gricoin to the goth parallel of latitude. Roughly speaking, 
examination is unnecessary. i the charageristics of the* countiy admit of a two-fold 
: EDWARD C. PICKERING division ;*%the northern ard eastern provinces being °, 
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° metalliferous, and the southern and littoral provinces 


agricultural. The latter term must, however, be accepted 
with s8rfte qualification, inasmuch as the cereals hitherto 
pyoduted have been very seanty, and to this day the 
Republic is-an impofter of flour. In truth, the natural 
pasture is so abupdant, and alfalfa of lucerne thrives so 
luxuriantly, that stock-farming 1s practised almost to the 
exclusion of all other branches of agriculture. 

Major Rickard remarks that mining in La Plata is at 
once in its infancy and in its old age. An instance of 
thi anomalous state of things may be seen in Mendoza, 
where the ancient silver mines, El Rosario and San Ru: 
maldo, which were discovered as early as 1638, are again 
In active @peration. The old miners dealt merely or 
chiefly with what Spaniards term “warm metals” 
(metales calidos), that 1s, those which could be reduced 
directly by means of mercury, and this, therefore, left for 
a later genération the “cold metal” (metal frio) which 
required for its reduction the process of smelting. Silvey 
mines are not by any means confined to the province 
of Mendoza. In San Juan (where civil yar and revolu- 
tion have long been fatal barriers to all industrial pro- 
gress) the district of Tontal, on the slopes of the great 
Andine range, is peculiarly rich in argentiferous lodes ; 
ordinary samples from the Mine Sefior containing not 
less than 160 ounces to the ton, and first class samples 
yielding 400 ounces. But, in the opinion of Major 
Rickard, the silver mines of Famatina, in the more 
northerly province of La Rioja, are the richest in the 
whole country. That the difficulties in working them are 
formidable may Be @athered from the fact that some 
are situated 13,000 feet above the sea-level, and that the 
whole district 1s deficient in fuel of any sort, and exposed 
during three months of the year to a rainfall so Reavy as 
to compel the miners to suspend their labours. In the 
province of Catamarca copper is the predominant metal, 
and in union with it an appreciable percentage af gold 
and silver has been found. During the year: 1868 the 
Restauradora mine produced 2,639 tons of ore, containing 
by assay 506 tons of fine copper; but it must be re- 
membered that the prevailing systems of smelting are 
by no means perfect. 

More than one auriferous district exists within the 
limits of the Republic, and those which are respectively 
named Gualilan and Guachi (from Gua, which in the 
Huerpe tongue signifies gold) have for many years enjoyed 
considerable celebrity. Both of them largely enriched 
their first workers, and there can be little doubt that 
thousands of tons of ore still exist in the old workings 
which have been abandoned, partly from natural difficul- 
ties, but principally from the want of skilled labour. 

As to the other productions of the Republic, it is im- 
posstalgin this brief nogice of a copious Volume to do 
more than mention tham by name. Mendoza and San 
Juan posse$s sil¥er-lead mines of considerable extent; and 
in the former province petroleum springs have been 
recently discovered. In Santiago del Estero large tracts 
of land ag covered ‘with indigenouse indigo ; rice and 
tobacco are — in Tucuman, and in the most 
northerly province’ of Salta and Jujuy are thyiving 
plantations of coffee. ° i @ 

After making every allowhnce for Mayow Ri¢kard’s 
natural enthusiasm, it must be admitted that éhe country 
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whose resougces he has so minutely described, offers maay 
&nd great inducements to the British emigrant to give 
it a fair tia@ President Sdrmiento desires especially to 
attract a further mmugratjon of our fellow countrymen, 
for he infers fwom the success they have already achieved® 
i@ the cultivation of the Pampas, that their energy 
and enterprise will*be invaluable in developing the 
mineral regources of the Republic, and that Anglo-Saxon 
coolness and perseverance will form a favoyrable counter- 
poise to the opposite eharacteristics of the Hispano- 
American race. C. J. ROBINSON 
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OUR BOOK SHELF 


An ElemBitary Course of Hydrostatics and Sound. By 
Richard Wormell, M.A., B.Sc. Fcap. 8vo, pp. Vildgsend 
146. (London: Groombriiige and Sons, 1870.) 


THIS little book is “designed, for the use of schools, 
colleges, amd candidates for University and other exami- 
nations.” In such a work ıt would of course be out of the 
question to look for novelty of matter: by the nature of 
the case, to praise the author’s originality would be to cast 
a doubt on Dis accuracy; and, while inaccuracy would 
be inexcusable, no merit can be claimed for its opposite. 
Hence, ın trying to form an estimate of a book like this, 
we are inevitably Jed to consider whether the subjects 
treated are arranged in a simple and natural order ; 
whether the exposition of principles is clear and logical, 
the really fundamental matters being kept constantly and 
prominently before the students mind, and special conse- 
quences and a@plications grouped abow them in such a 
manner as to show distinctly their mutual connection and 
dependence: whether, in short, the book is scientific in 
treatment as well as in subject. We are sorry to say that, * 
in these respects, our judgment of the work before us 1s 
by no means favograble. We should expect 2 student, 
instead of acquiring from it 1deas which are capable of 
growth and expansion within his own mind, and being led 
towards the conception of the organic connection of all 
scientific truth, to, conclude that science—or at least 
hydrostatics and acoustics—consists of a series of proposi- 
tions which it is his duty to “ get up” and write out on the 
first opportunity in answer to examination-questions, The 
least Satisfactory parts of the bowk are the explanatory and 
descriptive portions, and especially the twenty-two pages 
at the end devoted to sound. The author says in the 
pieface that “the whole contains all that is required on 
these subjects [hydrostatics and sound] for the B.A. and 
B.Sc. degrees of the University of London.” If this is 
frue as regards the latter subject, it is more to the descredit 
of the University than to the credit of his book. | 


Studien ther das Central Nerven-System der Wirbel- 
© there. Von Dr. Ludwig Stieda, Prosec‘or in Dorpat. 
(London: Wilhams & Norgate.) 
Dr. Lupwic STIEDA is already well-known for his 
admirable papers on the central nervous system of 
osseous fishes, birds, and some mammals. The present 
work embraces a des@nption of the central nervous 
system of the frog, rabbit, dog, cat, mole, and’ mous® ; 
an account of the course of the fibres in the spinal cord 
of Vertebrata generally ; a comparison of the brain of the 
various classes of Vertebrata with that of man, and finally, 
a comparison of the cerebral with the spinal nerves. Of 
the description of the brain and spinal cord of the several 
mammals mentioned above we need say nothing here, 
exeeps to remark that the acce@unt 1s full and carefully 
drawn up; the minutest structure of ehe several parts 
being given as’ well as their coarser anatomical features. 
In 1egard to’the brain of the frog, the parts of which 
have received such different names, Dr. Stieda-gives the 
followifs descriptio of the organ ag „t appears when 
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Viewe@ from the upper surface. The cerebrum presents 
the following parts ın successive order :—1, the medulla 
oblongata; 2, the cerebellum; 4, the lobus opticus, 
with its median furrow ; Ave the lobus ventricul terti 
(thalami optici of authors); 5, the lobi, hemispherici, 
each of which terminates anteriorly in a knob constitutigg 
the tuberculum difactorium. On tle under surface of the 
brain there appear successively from before backwards :— 
(1) the bases of the lobi hemispheerici ; (2) the chiasma 
of the optic nerves, which last proceed from (3) the lobus 
opticus, and between which is siguated (4) the hypophysis 
cerebri, and behind this (5) the base of the medulla oblon- 
gata. M. Stieda then gives a full description of these parts, 
and of the va@@jous cerebral nerves in the frog. To this suc- 
ceeds avery good general view or réswazé of the anatomy of 
the brain in mammals. We may draw attention to some re- 
marks made in the section where a comparison & made be- 
twegn the brain of man and that of the several classes.of 
Vertebrata. It maybe premi$ed that littledifficulty is experi- 
enced in discovering the homologous parts of the central 
nervous system of man arid the morehighly organised mam- 
mals. In the birds, however, there are several parts that are 
difficult to decipher ; whilst in Amphibia, and still more in 
fishes, the nature of the several parts has given mse to 
much discrepancy of opinion between different observers, 
Dr. Stieda refers to his former work for the Grain of fishes. 
In regard to Amphibia and reptiles, he considers that the 
lobi hemisphzerici, or anterior lobes, being hollow, and 
tontaining a ventricle, are .clearly the analogues of the 
cerebral hemispheres: of.man. The azygous portion of the 


central cavity, between ’the posterior parts of the themi-’ 


spherical lobes. (or ventriculus communis) in ,the frog, is 
theindication of the primordial single cavity gf the first cere- 
bral vesicle, and consequently establishesethe transitional 
stage between the osseous fishes and the higher Vertebrata. 
The succeeding segment constituting the lobus ventriculi 
tertii, (or Zwischenhirn) corresponds in its’upper part to the 
thalami dtici; in its lower to the tuber cinereum and 
lamina cinerea, The third segment, or lobus opticus, 
agrees exactly,with that of fishes, both in its external and 
internal relations, whilst reptiles exhibit the inter- 
mediate type between fishes and birds. ‘Of the nature of 
the cerebellum there can be no doubt. In regard to birds, 
he observes, that the great club-like segment of the 
cerebrum of birds corresponds to the hemisphere of man, 
the bodies enclosed in them to the corpora striata, the 
radiated septum to the septum pellucidum. He considers 
the existence of parts analogous to the corpus callosum 
and. fornix of man to be doubtful. The succeeding seg- 
ment corresponds to the opticthalami; the large spheroidal 
body of the lobus opticus to the corpora quadrigemina. 
Two plates accompany the treatise, which are devoted të 
the histology of the parts described. H. P. 
è 








LETTERS TO THE EDITOR 


[Zhe Editor does not hold himself responsible for opimans expressed 
by his Correspondents, No note is taken of anonymous 
communications | 


@ 
elhe Difficulties of Natural Selection 


As Mr Bennett complains that I have chaiged him with 
e11ors he has not committed (which I should much regret to have 
done}, I must ask permssion to justify my statements,by a re- 
ference tg his own words. j 

I. Mr. Bennett says that he is unable to discover where he has 
led his 1eaders to understand that there is only one completely 
mimicking species of Zeptalıs. I will therefore show him where 
he has done so. Iy the thit column of his® article (p. 1fhe 
says: ‘‘Another South American genus of Lepidoptera, the 
Leptalis, belongs structmally to an entirely different class, the 
Preridg, and the majority of its species diffe: conespondingly 
from the Hezconide in their size, shape, colour, and manner of 
flymg, bemg nearly pure white. Thene is, however,@ose par- 
ticular species of Lépiilts, which.departs widely in externat facies 
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from ad/ zs allies, and so clesely resembles a species of //homza 
as to deceive,” &c. &c. Then cemes the aigument and the 
‘mathematical calculations always referring to ‘‘ the ©&4ralis,” 
and ‘it is at the end of this, at the bottom of the next celumn, 
that we have the following passage (of evhich Mr. Bennett in fus 
ieply has only quotęl a hne and a half): “For supposing the 
chance is reduced from one in tenvmillion to pne im ten thousand, 
and it is said that the world has existed quite long enough to 
give a fair chance of this having occurredronce, it is not a soli- 
tary instance that we have. Mr. Bates “States that in a conf 
paratively small aréa ‘several distinct instances of such perfect 
mumucry occur, Mr. Wallace has a store inthe Malay Archipe- 
lago, Mr. Trimen records several of wonderful compleleneas in 
South Africa,” &c. Now, as there is not a word here about other 
species of Zeffalis, but only about other cases of:mimiciy, as 

falts is unknown m Africa or the Fast, as mimicry occurs in 
other genera and families oZ *Lepidoptera, and other ordeis of 
insects, and as \Mr. Bennet: has hineself stated, that the ‘* ove 
particular spectes of Leptalis departs widely in exteinal facies 
from ač its allies,” I think it will be admitted that I was 
justified in asserting that Mr. Bennett's readers would-be `“ led 
to understand,” that there was only one species of completely 
mimicking Zeffdis, .If I was not so ,justified I confess my 
dgnorange of the English language,xand beg Mr. Bennett’s 

aion, 

i 2, I leaye ygur readers:ta ‘judge for themselves whether the 
fact of a Zepitits having: twenty offspring does or does not affect 
the mathematical argument as set forth by Mr. Bennett, but 
when, m answer to my statement, that the right variation has, 
by the hypothesis, a greater chance of surviving than:the rest, he 


asks: “By what hypothesis? The hypothesis that these small 
' variations are useful to the individual, the very hypothesis against 


‘which I am contending as unproved,”—-I must protest against his 
denying his own words. For, at p. 31, col. 1, he says: “‘ The 
next step m my argument is, that the smallest change in the 
direction of the komia which we can conceive, on any hypo- 
thesis, to be beneficial to the Zepiadis is, at the very lowest, one- 
fifueth of the change required to produce perfect resemblance,;”’ 
and six lines farther on, ‘‘For the sak@ of argument, however, 
I will suppose that a change to the extent of one-fiftieth zs besé- 
ficial,” and, then comes the calculation. Again, I must acknow- 
ledge my ignorance of the meaning of woids if Mr Bennett 
does no? here directly contradict himself. I never said the 
hypothesis was proved, but only that Mr. Bennett’s argument, 
founded’on it, was unsound, and for the sake of.the argument 
he had admitted the hypothesis. 

. Mr.*Bennett goes on to say: “The new factor, of which I 
take no account, is, again, entirely dependent on the admission 
of the natural selectionist premiss.” This new factor is the 
pumciple of evedity. As he acknowledges that he takes no 
account of it, we must presume that he demes its existence ; and 
as the whole of Mr. Darwin’s theories and my own fall to the 
ground „without ıt, he might have spared himself the trouble of 
his “mathematical demonstration.” ; 

3. Ido not consider, as Mr. Bennett seems to do, that the 
distinction between ‘‘ protective resemblance” and ‘‘mimicry”’ 
is a subtle one. Anyone who reads his paragiaph on this sub- 
ject (p. 32, col. 2) will, I think, be under the impression, as T 
was, that he alluded to mimicry, or mimetism, properly so called, 
as being strongly developed in birds. It seems, however, that 
he means only protective resemblance; but this, I believe, to be 
equally common among the very lowest forms of life. Trans- 
parency, for example, is a grect protection to aquatic animals, 
and it 1s very prevalent in low organisms, Fishes are all, or 
almost all, protectively coloured, by the back being dark and the 
belly light, so that, whether looked at from above on the dark 
background, of from below on the light one, they are gemflly 
dificult to see. In many fishes, foo, wg havea specific ee 
resemblance as peifect as in any birds (see ‘‘ Gontribsitions to the 
Theory of Natural Selection,” p 55), and this is as much opposed 
to Mr. Bennett’s theo.y.as the absence of true mimicry in buds 
and mammals. . 

& Mr. Bennett says, ‘Ihave ‘‘brougkt mo evidence ‘to show 
Mat extremely small varsations atford a immun fiom the 
attachs of enemies, ”-—but this was quite u saty" because I 
show that the variations which continpall®# occur im insects are 
by no means ‘‘extrerfely small”? Ile;dlsu sa;s that I “give no 
explanation of the tendency. of,sthe Zeefaéz , 1eferred to by Mr. 
Bates, to pfduce naturally vgrieties of a natme to resemble 
Jthomee” ®ut Mr. Bates introduces this remark with—‘‘ It 
wand Seeng as if;” and though I think that the fact may beso, 
o * > 
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* and that it is not,difficult to explain, yet I do not feel bound to 


explain every supposed fact as if it were a well-estabiislied one. 
As to the ‘parallelism of the development of protective resemb- 
lance and of instinct in the animal world,” which I am also 
asRed to explain, I deny ghat it has been proved to exist. 

In conclusion, I will o> erve that the theory of Natural Selec- 
tion, ang its subordinate theory, Mimicry—have now been” so 
fully developed by “Mr. Darwin, Mr, Bates, Mr. Trimen, and 
myself, that I conceive it to be a full and sufficient answer to any 
e@pponent if we c n show that his particular objections are un- 
sound, This, I believe, I have done in the case of Mr. Bernett, 
although I am sorry to find that he cannot see it, and itis there- 
foregunnecessary to go fully into the collateral points on which 
he has touched, and which have already been sufficiently ex- 
plained by Mr. Darwin or myself. . 
ALFRED R, WALLACE ° 
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T am forcibly reminded of Pope’s lines, 
jA A little knowledge is a dangerous thing: 
Drink deep, or taste not, the Prerian spring, 
by the argument used by Mr. Bennett in the P.S. to his letter 
in NATURE, of the 24th November, in which he says, afters 
quoting a passage from a paper by Mr. Jenner Weir: ‘dere at 
least it would seem as if zmperfect mimicry was anything but 
beneficial to the individual ; how can the prin@ple*of natural 
selection account for its propagation in these instances?” He 
considers that a little mimicry isa dangerous thing. I would 


- rather agree with Lord Brougham in his remark on the above 


lines, that as a little knowledge is better than greatignorance, so 
a little mimicry is better than great dissemblance. : 

But the case referred to by Mr. Jenner Weir is plain, and the 
argument, instead of being against the theory of natural selec- 
tion, is xeally in its favour. 

Some of the larvæ in question, for some reason of which we. 
are unaware, are not so palatable to birds, and they, therefore, 
dre not eaten ,by them to’the same extent. These larve have 
aot so much need &f the aid of protective resemblance, and 
indeed their hair, spines, and gay colouring are advantageous to 
them instead of a drawback. The smooth-skinned larvee require 
the aid of protective resemblance for their preservation, but no 
one would fora moment expect that because an inseet has a 
protective resemblance to the place on which it rests, that every 
individual is to escape destruction by its enemies. 

Mr. Bennett again asks for an explanation of the tendency of 
the South American Zeptalide to resemble /themig. Iethink 
the reason is clear, Mr Bates, in his paper, read before the 
Linnean Society in 1862 (Trans., vol, 23), states that the Zepta- 
lide are exceedingly ‘rare compared to the A’eliconide, and that 
the proportion is about 1 tọ 1,0c0, and also that none of the 
Leptalide are found in any other locality than those of the 
fleliconide they mimic. From this I should judge that the 
Leftaide cannot make head against their enemies, and require 
the assistance of mimicking some better protected_species to be 
able to maintain itself =~ 


November 25 5. N. CARVALHO, JUN. 
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PROFESSOR HUXLEY has referred Mr. Bennett to the highest 
authority for an answer to his reasoning ‘on a difficulty in the 
theory of natural selgction. Meanwhile, Mr. Wallace has replied 
on his own account. Upon the biological question I do not pre- 
sume to touch, but I wish to say a word upon the mathematical 
one, especially as I cannot think Mr. Wallace has really met this 
part of the argument. 

M; Bennetts argument is sho:tly this. A mo@fication must 
be adv@wtggeous þefore natuml selection can take hold of it. In 
order to be advantageous, # must not be too small; it must fe 
so great as t? be fitainable only in the course.of many genera- 
tions, @uring which, in the absence of natural selection, we must 


see whether chance will carry us over the ground. As an ex-” 


treme concession, he supposes that an advantageous amounteof 
change might be accugnfilated in twenty steps; and, assuming® 
that the réguyred gireciion of change iS only one out of twenty 
directions equally prO@able, he easily shows it to be violently im- 
probable that a stationary population of ong million shoul@ pro- 
duce a single instance of even ten such steps in successive gen@ 
tations. i i : P 

But why is it necessary tò suppose the steps made in Succes- 
sive generations? Provided that th®required number are made, 
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ithin reasonable time, it may surely be immaterial wh& inte?- 
als of merely unprogressive variation may elapse between them. 
In 200 genergtions, the first, fifteenth, fiftieth, for instance, and 
seventeen more, might make steps in the right direction, and all 


the rest might make steps in #me or all of the other nigeteen , 


possible directiofs. Ten would in fact be the most probable 
m@nber of steps in the right direction, end it vould be about an 
even chance that there ie ten at least. 

However, as soon as we suppose steps in other directions, we 
must allow for the possibility of steps which shall actually reverse 
such progress as might be made in the right digction. If one 
change out of twenty equally likely is in the right direction, there 
will be on an average one in the opposite direction, and eighteen 
in indifferent directions. If we assumed that, in 200 generations, 
180 were neutral, while twenty made steps forwardeor steps back- 
ward, these twenty ight be all forward, and the chance that 
they were so would be one in 2, or one in little more than a 
million. Ggnerally, the number of neutral steps would be a little 
more or a little less than 180, and if we allow for this the re- 
sulting chance will be considerably increased. Several inst@wees 
would probably be produced by a population of a million; and 
I pfsume it is easy to allow much more than 200 generations of 
butterflies. 


Nov, 23 C. J. Monro 





Dr. Nicholson’s ‘‘ Zoology” 


I NOTICE in NATURE for Oct. 20, a review by Mr. E. Ray 
Lankester, of a Manual of Zoology-recently published by me, 
and I crave a small portion-of your space to say a few words 
thereon. Upon Mr. Lankester’s zoological strictures on mp 
work I will not enter, partly because the public verdict on the 
merits of my work has already been very emphatically and deci- 


sively expressed ; partly because the sins laid to my charge are 


chiefly of omission and not of commission, and are, therefore, 


‘more or less inevitable in a work of such limsted compass; and 


partly because itemust be patent to everyone how much more ' 


admirably the work, unfortunately left to me, would have been 
discharged by Mr. Lankester himself. 

In the matter of Greek, however, Mr. Lankester really must 
excuse me if I decling to bow to his superior knowledge. I am 
well aware that he probably entertains a fresher recollection of 
his school days than [ can boast of, and I might, therefore, with- 
out shame, have pleaded guilty to some obliviousness of Greek 
roots. Mr. Lankester, however, has been singularly unlucky 
in the point of attack chosen by him. He takes upon himself 
to condemn the whole of the glossary to my*work, because he 
finds the éwe/fth word of the same (‘‘actinomeres”) derived from 
the Greek word a&z:z, and he 1s good enough to add the informa-, 
tion that ‘there is no such Greek word as aktın.” Now, any 
decent lexicon would have informed Mr. Lankester that aziz is 
not only good Greek, but that it is the original form of the word, 
and that ats was employed for the first time by Pindar, not, 
therefore, till about 450 B.C. 

In conclusion, if 1 may be permitted to make a suggestion, I 
ygould recommend Mr. Lankester, in his capacity as critic and 
appraiser of the work of other men, not to judge in fiture of 
the value of a haystack by the first straw that he may happen 
to pull out of it; or, if he must do this, to be very sure before 
gwing his opinion to the public, that it zs a straw that he has 
succeeded in laying hold of. i 


Newhaven, Edinbuigh H. ALLEYNE NICHOLSON 
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Dr. NICHOLSON’s extraordinary assertions as to the supposed 
word ‘‘aktin” really demafd no serious discussion, which, in- 
deed, would be out of place in NATURE. A reference @ Liddel 
and Scott’s Lexicon will conclusively demonstrate to any person 
interested in the matter that he is entirely wrong. The follow- 
ing additional blunders in Dr. Nicholson’s giossary will enable 
your readers more fully to judge of his accuracy, and i will re- 
quire considerable boldness to attempt to justify them by refer- 
ence to imaginary archaic forms :---1. In several places we find 
Dr. Nicholson giving ‘‘poda” as the Greek for “ feet,” a gross 
prammetical fault.® 2, “ Pseudes” I} given ag the adjective cor- 
responding to the English word ‘“‘ false.” 3, ‘‘Enchuma” is 
said to be a Gréek word meaning “tissue.” It has not this 
meaning, Dr. Nicholson’s mistake arises from ignorance of the 
ongin of the signification of the word ‘‘parenchyma.” 4. ‘* Laima” 
is given 1 several placesan the glossary for “throat,” in place of 
ét laimas, ” é. e 
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It is improbable that these are anything but a fraction of Dr. 
Nichofson’s etymold¥ical misrepresentations. Mistakes in the 
glossary of agoological work are not of very great importance, 
and would not in this case hav demanded notiðe had they not 
been fair samples of the general character of the book in which 





-they eccur. 
I much regret that the fact of the writer's nane being appended 
to the notice of Ir. Nicholson’s work should have led ian foto 
the region of personalities, whither Ido not intend to follow 
him, ; E, RAY LANKESTER 





Gitss Floats off the Isle of Lewis 


Ir would be of great importance if the Jact could be ascertained 
whether the floats are from the Norwegian or from the Canadian 
fisheries. Ygur note of November ro says, ‘‘ They are 
hermetically sealed, and have certain characters, such as IV. or 
VI., impressed on the sealed part.” Doubtless your columns are 
read in Norway as well as ın Canada, and possibly a correspon- 
dent, from these characters or from other evidence, may claim 
tlsedioats for one or for the other side of the Atlantic. In favour 
of the west side, but with the utmost deference to the opinion of 
Mr. Gwyn Jeffreys, -I suggest that a north-east wind is an unlikely 
conveyance to ‘‘the west side of the Island of,Lewis,” or to 
“the western coast of Shetland.” 

A writer in the Atheneum of this week (Nov. 19, p. 659) 
thinks that these ‘‘net floats” are carried to Nova Zembla, and 
** still farther to the north and east” by the Gulf Stream. Dr. 
Carpenter supposes a constant warm surface grrent from each 
tropic to each pole, and a constant cold current below from each 
pole to each tropic,caused as we cause the curtents of water to 

ewarm our houses. Suppose this grand theory to be true. The 
surface current should warm east coasts as well as west coasts, 
The same parallel -touches England, Newfoundland, and Van- 
couver’s Island. The climate of England and of Vancouver's 
Island on west coasts is ‘‘ insular.” The climate of the ¿fand of 
Newfoundland ongan east coast is ‘excessive. This difference 
of climate in islands, on the s&me parallel, gt the same levels, 
results from cunients of air, not from currents of wafer—namely, 
from the prevalence of south-west winds in the north temperate 
regions. In winter with a south-west wind we hunt, with a 
north-easigwind we skate. 

GEORGE GREENWOOD, Colonel 
Brookwood Park, November 19. 
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ENGEISH GOVERNMENT ECLIPSE 
e EXPEDITION 


TRESE arrangements and instructions are not yet 
finally completed, but it is thought that the latter 

may be useful to members of other Expeditions, though 

they are not yet by any means complete. < 


> 
NovE,—. his party leaves Portsmouth in the “ Urgent,” on the 
6th preximo. Observers to be on board by 5 P.M. on the 5th. ® 
I. Cadiz Detachmenl.—In charge, the Rev. S. J. Perry. 
Spectréscope, the Rev. S. J. Perry and assistant (Mr. 
Hostage), Mr. Abbay; Polariscope, Mr., Moulton, Mr. 
Hudson: Sketches of Corona, Mr. Naftel, Mr. Smyth, 
Mr Penrose, Mr. Collins; Time and General Obser- 
vations, Captain Tcynbee. 


2. Gibraltar Detachment.— In charge, Captain Parsons. . 


Spectroscope, Mr. Carpmael, Mir. Gordon; Polariscope, 
Mr. Lewis, Mr. Ladd; Photography, Mr. Buckingham, 
and assistant (Mr. Spiller); Sketches of Corona, Mr. 
Hunter, two Oaford men; Saturn in the Corona, Mr. 
Talmage, Mr Maclear; Chemical Intensity, Mr. Thorpe. 
3. @ran Detachment—In charge, Mr. Huggms, Mr, 
Huggins, Admiral Ommanney, Rev. F. Howlett, Mr. Car- 
penter, Mr. Crookes, Captain Noble, Dr. Gladstone, 
Prof, lyndall. Š e 
e B. SICILIAN PARTY. 

NoTE.— This Party leaves London, overland, ut 8.45 P.M. from 

Charing Cross, on the 7th proximo, 

In charge, Mr. Lockyer. Spectroscope, Mr. Lockyer and 
assistant (Mrs. Lockyer), Prof. Roscoe and assiseant (Mrs. 


a F 
E e 9i í 
® ® 
è 


A. SPANISH AND ALGERIAN PARTY. s 


NATURE f 


r - 2 rl 


by 


Pedlar; Polariscope, Mr. Raynard, Mr. Griffith, Mr. 
Clifford ; Sketches of Corona, Mr, Brett, Mr. Darwin ; 
Photography, Mr. Brothers, Herr Vogel, Mr 
Time and General Observations, Mr. Vignole®% Sen., 
Mr. Vignolles, Jun. s 


6 
INSTRUCTIONS TO OBSERVERS. » 
Instructions for the Polariscopic Observations of the 


e 


` Corona, including Beams and Streamers.—lIt is recom- 


®arative extinction by an analyser. 


mended that the polariscopic examination of the Corona 
be carried on as follows :— 

I. To examine a detached and selected part of the 
Corona about 6’ from the limb of the sun, and say about 
8’ in diameter. 2. A field extending from the limb of the 
sun outwards should be examined either with a Nicol’s 
prism, or a double image-prism. 3. The*light of the 
streamers at some distance fr8m the sun should be 
examined with a Nicol and a crystal. 4. The polarisa- 
tion of the Corona should be examined in such a manner 
as to eliminate atmospheric polarisation. Mete.—The 
most suitable instruments for ascertaining the plane of 
polarisation, and the proportion of polarised to unpolarised 
light are (1) a double-image prism ; (2) Savart’s polari- 
scope ; (g) aglate of quartz, consisting of two compensa- 
tion wedges turned through an angle of 180°; (4) a plate 
of arragonite, or calc spar, cut perpendicular to an optic 
axis, and affixed to an analysing prism ; (5) a polarimeter, 
consisting of four plates af glass, movable on an axis per- 
pendicular to the plane of polarisation. 

Furst Observation.—The object of this observation is 
to observe the polarisation (if any) of the Corona without 
having the observer's attention distracted by the chromo- 


sphere. A Savart’s polariscope is recommended by pre-e 


The Nicol’s prism of the polariscope should be 
plage (or plane of sym- 


ference. 
set beforehand with its principal 


metry) radial, ze. perpendicular to the sun’s limb, andthe | 


observer must note whether bands are visible, and if so, 
whether they are black-centred or white-centred. Should 
the bagds be feeble, it will be well to rotate the polariscope, 
prism and plates of course moving together, and quickly 
restore it to its primitive azimuth, after having noted the 
estimated azimuth of the Nicol when the bands are 
stromgest and black-centred. Should no bands, or only 
dilute bands be seen, it may be that the Corona, though 
polarised, is overpowered by other light; and the ob- 
server will move the telescope from the sun, radially if it 
may be, if in any other direction rotating the polariscope 
so as to render its principal plane radial in the new posi- 
tion. He will then note whether, though the light becomes 
feebler, the bands become less dilute. Should, on the 
other hand, the bands be strong, the observer, after 
having satisfied himself as to the plane of polarisation, 
will endeavour to make out whether by means of the 
polarisation of its light the Corona can be detected super- 
posed on the chromosphere. He will, therefore, move 
the telescope /owards the sun, keeping the principal plane 
of the polariscope radial, and note how near the sun the 
bands.can still be seen. To provide for the contingency 
of this observation, it will be well-to point in the first 
instance to the side of the sun which will be first un- 
covered. Ig time permit he should try whether there is 
any sensible quantity of pclargsed light qn the dark disk 
df the moon, rotating the analyser and determinating the 
plane of polarisation. _ 


Second Observation.—The special object of thif obser- 


Bowen), Mr. Seabroke and assistant (Mr. Burton), Mr. e 


arris ; ; 


vation is to differentiate, if possible, between the Corona, e 


oh the one hand,and the Chromospbere, or whatever else - 
may be self-luminous¢be it even a péftion of tfe Corona it- 
self), on the other. This will be py Tf the light of 
the Corona be strongly polarised, sõ as to admit of com- 
; The observer should 
turn the aaalyser so as t@ extinguish, as far as may be, 


the light*pf the Corona in*the neighbourhood of a radius e 
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e depending’ on the angular position of the analyser. He 


should notice the form, colour, and general appearance 
of any gesidual luminosity tther than the well-known pro- 
tuberanceés ; should contrast the appearance, especially as 
to coldur, with that seen whert the light is analysed so as 
to retain light from the’same region polarised in the per- 
pendicular direction, and should ask hftnself whether the 
luminosity is such as could be accounted for by the 
superior brightness near the sun of the unanalysed light, 
eyen though it were to suffer the same proportionate 
loss by analysis as the Corona at a greater dis- 
tance. Of the instruments named the Nicol’s prism 
is etter adapted for a general survey, not re- 
quiring any limitation of field’; the double-image prism 
is better adapted for a comparison of the oppositelye 
polarised images, since the observer can compare them 
directly, no? one with Azs memory of the other. The 
double-image prism wilf require a-diaphragm with a long 
and moderately broad aperture in the focus of the eye- 
piece, rotating with the prism, and in the observation the 
length should be placed in a radial direction. 

Third Obsérvation —The observation of the streamers 
as to polarisation might throw much light on their pature,® 
and the observer who undertakes this observation, by 
means of a Savart’s polariscope, or else-of agNiapl’s prism 
capped with a plate of calc spar or arragonite, will be in 
a condition to determine with advantage the plan of po- 
larisation, if there be polarisation, of the Corona generally. 
But the streamers must be his first object. 

Fourth Observation.—It has been supposed by some 
that the polarisation observed in the Corona was really 
due to the secondary illumination of the intervening portion 
of the Earth’s atmosphere, in other words, to the illumi- 


e nation produced by reflection from clouds, &c., towards 


the horizon. This effect may be eliminated by using a 
Savart’s polariscopé, or, better, a polariscope with quartz 
wedges, and turning the instrument till the bands (if any) 
seen on the moon’s disc disappear. The corona can then 
be scrutinised as to polarisation, and the polarisation 
examined in different azimuths of the Nicols prism rela- 
tive to the radius drawn from the sun’s centre, by pointing 
yhe telescope instead of rotating the analyser. In this 
observation tbe observer has the choice of two rec- 
tangular azimuths of the polariscope, for each of which 
the bands (if any) on the moon disappear, and if no bands 
be seen on the moon he js free to scrutinise the polarisa- 
tion of the Corona, by turning the polariscope. 

General Reimarks.—The object-glasses of all telescopes 
intended to be used in polariscopic observations should 
be examined before departure as to their freedom from 
defects of annealing. All polariscopes including a Nicol’s ' 
prism, or tourmaline, should be marked, so that the prin- 
cipal plane may be readily known éy feeling, as sight- 
marks might fail for. want of light. Double-image 
prisms should have one Side of the aperture in the dia- 
phragm marked so as to distinguish the two images, 


INSTRUCTIONS FOR JHE SPECTROSCOPIC OBSERVATION 
OF THE CHROMOSPHERE. 


NOTE: The* objects to be obtained are :—1. To de- 
termine the actual height of the chromosphere as seen 
with an eclipsed sun ; that is, when the atmgspheric illu- 
min&tieg, the effect of whjch is doubtless only partially 
got rid of hy thé Jansserw-Lockyer method, is removed. ¢f 
the method®were"totally effective, the C lind, the line of 
high temperature, should hardly increase in height ; but 
there can he little doubt that the method is, not totally 
effective, so the increasein height should be carefully notad. 
2. To determine if théré exists cooley hytirogen above and® 
around the wiviklg incandescent layers and prominences. 
To do this the band Wf the spectrum just above the stratum 
which-gives the hydrogen lines before totality and diring ' 
totality, should be carefally examined, to notice (a) if any 


e traces of the hydrogen spectrum exist above fhe negion 


e „which before totality gave the hydgogen lines, arfd (4) what 
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lines extend outside the hydrogen spectrum and whethe, 
tbey also exiSt with it in the lower strfta, 3. To test the 
American observations of lastgyear as to the existence of a 
line at 1474'in the corona spectrum, by seeing if it be 
visible above the region whgch gives the hydrogen spec- 
trum. 4 To determine whether any other gases or vapours 
are ordinarily mixed up with hydrogen, butemain invisible 
with the uneclipsed sutin consequence of the absence of 
saliently bril¥ant lines in their spectra. The observations 
should be conducted as follows :—1. Work with a hori- 
zontal slit, ora slit in a parallel of declinatien, according 


‘tothe instrument used, whether altazimuth or equatoreal. 


z. See that the spectroscope telescope works easily, 
so that sweeping along the spectrum is easy. 3. Find 
before totality an average plain-topped refion of the 
chromosphere, where some motion on either side does 
not brighten, or thicken, or lengthen the lines near the 
part coveret at the commencement of totality. 4. Observe 
this before and during part of fotality, the telescope beieg . 
driven by the clock if an equatoreal is used. 5. Just 
befdte totality sweep from red to violet ; note the lines 
and their lewgths ; mark the 1474 line and the lines be- 
tween D and È carefully. 6. Immediately after the com- 
mencement of totality sweep back ; note new lines—their 

eights ; especially the comparative heights of C, near D, 
F,and near G,with these former heights ; and especially 
whether band 8ver 4, and the thickness of F. Note also 
the lines between D and 1474. 7. Just before the end 
of totality unclamp and bring back the slit to the Jo“owine, 
limb of the Moon ; and note the extinction of the spectrum 
by the reappearance of the Sun, if possible by a rapid 
sweep ; if this is not possible, then watch the behaviour 
of F ; sweep back again to see if there be any variations 
from (5) in theenew region now observed. 8. Carefully 
note position afigle where -slit cuts limb. 9. Record 
the impressions of facts, and facts not already notefi, as 
SOON AS POSSIBLE, 


INSTRUCTIONS FOR THE SPECTROSCOPIC OBSERVATION, 
®F THE CORONA 

NOTE. — The word Corona is here used for convenience; to 
include all the light above the prominences. Tt therefore includes 
that part of the chromosphere which is generally veiled to us when 
observations are made by the Fanssen-Lockyer method, 

The principal object to be obtained is :*~~To,determine 
whether it 1s possible to differentiate the outer layers of 
irregular outline and streamers from a stratum say some 
3’ or & high round the sun, which may possibly be the 
limit of the gaseous envelopes above the photosphere. 
To attack this question, we require a long slit, a large 
aperture, and long collimator, and small dispersive power. 
The slit must be adjusted for a faint cloud before tofflity, 

d on no account is it to be touched before observations 
of a similar cloud can be made after totality, by the heads 
of the party. The most important observation p make 
is, whether there are any dark lines in the spectrum at 
afty distance from the sun; and if so, at what distance? 
Next, whether there are any bright lines; if any, their 
positions must be noted, especially if the lines recorded 
by the American observers are again visible. The obser- 
vations should be conducted as follows :—x. Arrange the 
instrument so that the im&ge of the following limb of the 
moon, at the point of its first contact, will fallon the 
left-hand side of the slit, placed nearly horizontally, 2. 
See if Corona is visible before totahty, and note its 
spectrum with utmost care, moving the slit in azimuth, 
so that perhaps, at the instant during totality,’ while 
possibly with a long stit, the spectrum of the sun or 
prominences on the preceding limb is visible in the same 
field of view. e 2 


bd - 
SOME PARTICULARS TO BE ESPECIALLY NOTICED BY 


‘THOSE OBSERVERS WHO MAKE DRAWINGS OF` THE 
~ CORONA i 
1. its extent, and the boundary-line ¿f any; if no 
definite “boundary; this should bs'-steted, 2, Whether 
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there ig any changé, all changes must be nfost carefull 
shown in affy manner the artist may prefer, 3. Espe- 
cially note all long streamers, 4. All tints"and change 
of tint, and whether the cologir is distributed in patches 
or in layers concentric with the moon, orsin connection 
with the promingnces.e 5. Whether it consists of a lewel 
patch of luminous haze or radiating beams of light, or of 
bundles of hyperbolic rays. 6, If of radiatigg or hyper- 
bolic beams, whether they are evenly distributed all 
round, or in groups only. 7. Whether the dark intervals 
between such radiating beams am constant or fluctuating. 
8. Whether it is concentric with the moon. 9. Whether 
it is equally intense all round the moon, 10. Whether 


a simple physical fact, bùt one of a somewhat analogous 
nature. It is a comparatively recent discovery that gnatter 
is indestructible, yet so important that without if we may 
be certain that chemistry *could never have bec8me,a 
science. Ifa chemist were not assured by experiment 
that no quantity ofmatter, however small, is ever put out 
of existence, submit it to what ordeals fhe may, what con- 
fidence could he have in the results of an analysis? Or 
again, where would his science be if new matter could: 
suddenly make its appearance? The balance is his most 
important instrument, but without the confidence (derived 


‘from experiment) that matter cannot change in quantity, 


its indications would be of no value to him. 


the outer border exhibits any coruscations, or whether its je So it is, but in a more extended sphere, with. the 


definition is permanent and equally pronounced all round. 
11. Whether the light of the Corona is more. intense or 
less so in the immediate neighbourhood of The promi- 
nees. 12. How much dgrker the moon’s disc is than 
the sky. - 
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ENERGY, AND PROF. BAINS LOGIC . 


[EXTRACT FROM PROF. TAIT’S OPENINGS ADDRESS TO 
THE UNIVERSITY OF EDINBURGH, NOV. 2, 1870] 


“THE so-called Laws of Motion first explicitly stated, as, 
we now employ them, by Newton in the Principia, are 
partly due to Galileo, partly to his immediate successors. 
Like all great physical discoveries, they were more or less 


‘clearly seen byemany philosophers abowt the time mn 


which Newton threw them into the eimple, and yet 
comprehensive, form in which we now use them. As 
ordinarily understood, they embrace the results of ob- 
servation and experiment as to the action of force on 
matter. The first tells us how majter behaves when 
not acted on by force, and therefore shows us how 
to detect the action of a force. The second tells us how 
to measure tlie force by its effects, and how to calculate 
the action of a force or forces acting on a mere particle of 
matter. The third, as directly interpreted, shows how to 
apply the 8ther two to the motion of masses or of groups 
of particles. With these alone we have the foundation of ' 
an enormous portion ot the science of Dynamics, and we 
require merely a sufficiently powerful mathematical pro- 
cess to enable us to develop to their utmost the calcula- 
tions necessary for the determination of equilibrium or 
inotign of any set of masses whatever, so long as the 
motion is visible, or capable of being rendered visible by 
a micgoscope. ° 
But we réquire something more before we can extend 
mathenfatical calculations—which, be it ever remembered, 
are necessary in physics solely on account of the BUDS 
ections of our intellect ; merely saving us an intolerable 
amount of thought which would otherwise be wasted on 
petty details—something more, I say, is required before we 
can apply our mathematicsto Heat, Electricity, Chemical 
Action, &c., &c. -@ ; 
e cuiqusly enough, that something was foreseen and pro- 
vided for by the keen intellect of Newton. He gave it in 
the form of a second mode of interpreting his third law, | 
quite distinct from the- ordinary ,one, which is the well- 
known assertion that “ Action and Reaction are equal 
and opposite.” Instead of, using, the-terms Action and 
Reaction in the sense of mere pressures or tensions, he 
shows that the law will equally hold if they stand for 
What are now galled rdtes of spending or of reseiding ' 
energy ; or, in mre familiar language, rates of doing work, 
So that whenever there is transference of energy from one 
body to another, the one gains exactly as much as the 
other loses. This is at present the grandest physical law 
known. That we may understand if better, let us take first 
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Natural Philosopher, and it is a source of legitimate 
pride to us, that as Newton first hinted af this grand 
modern generalisation, and first $ave the mathematical 
method naturally fitted for its development, so it is to 
this country again, and mainly to Dr. Joule of Man- 
chester, that we owe the proof (which must, of course; 
be experimental to be valid) that energy is, like matter, 
“ndestructtéle, It is, therefore, in the usual sense. of 
thé word, as REAL as matter. In fact,:the physical 
phenomega of the Universe (excluding in the meantime, 
on account of our utter ignorance, some of those con- 
nected with life) depend upon matter and energy alone. 
Different combinations of matter constitute the subject 
of our chemistry ; different groupings of molecules as 
well as of masses, and diferent distribution of Energy, 
form the rest of our Nacural Philosophy. Hence the 
overwhelming importance of this real somethzig, Energy, 
in the whole of. Physical Science. y 

I shall devote 'the-rest of my time this morning to very 
elementary notions connected with energy and this grand 
law of Nature. But before I do so I gave a few words to 
say about another work in which the principles of Natural 
Philosophy are discussed ; a book infinitely more likely than 
that of Hegel (whose absurdities I have already pointed 
out to ypu) to fall into your hands. It is now not a dreamy- 
and dogmatic German, evolving everything from himself, 
and railing at physical facts as well as at exquisite methods 
in mathematics, with whom we have to do—it is on the 
contrary, a hard-headed Scotsman, and a Professor in one 
of our Universities. We have here no evolution from 
consciousness to laugh at, no sneering at experimental 
science ; we have to guard against dangerous misconcep- 
tions of the truths discovered by physicists ; mistakes all 
the more dangerous that they are honestly held, and that 
they have been assigned a prominent place in a text- 
book which many of you mey have at some time to read ; 
and especially because, as students, you are peculiarly 
liable to be led away by er cathedrd statements. For 
obvious reasons I cannot take many examples now; in 
the more abstruse, the statement itself, and the exposition 
of its error, would be alike unintelligible to you ; inthe 
ata ones you may be trusted to see the error for your- 
selves. 

The first I quote is from what is called the Logic of 
Physics, and is, to a certain extent, personal. “ Volume 
and mass -rightly precede dezsefy in order of definition. 
Messrs.. Thomson and Tait make density precede mass.” 
And we do so, we think, very logjcally, because density“is a 
sPecijic property of matter, unalterable in general, except 
to avery small extent, by physical processes, While volume 
and mass are absolutely indefinite, depending as they do 
upon the quantity of matter spoken of. 

eAgain, “ In the transfer of force, xothing is lost. Tle 
into beat is fully 
accounted for in the heat produced ; hyspreper arrange- 
ments it could-all be gained back.” Whe last nine words, 
pore they may be interpreted, ‘are essentially false: in 
act they contain an explicit denial of the second law of 
thermodygfamics upon which Sir W. Thomson based his 


grand law*of Dissipatiog of Energy, one of the most im; 
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portant of his many splendid contributions to physics, and 
one having the most direct bearing upon the future of the 
physical universe, The rest of the statement, as it stands, 
is elso false. It may þe made correct by writing one of 
the words, work, power, potency, or preferably exergy, in 
place of force, and also in place of momentum. What 
would be thought of a man who should say—“I paid 
six weeks for it,” meaning “pounds” by “weeks.” For 
“momentum” cannot be transformed or “transmuted ” at 
all, it remains for ever unchanged, 

Again, when bodies impinge on one another, “ the rise 
of temperature is exactly proportioned to the visible 
momentum destroyed.” Let us put the correct word 
“energy” in the place of momentum, and we find that this” 
asserts the startling physical fact that the specific heat of 
every body is the samg at all temperatures. If we take 
the statement as it stands without correction, it is simply. 
nonsense, 

"` Again, “the foot pound, meaning the force expended 
in raising one pound weight one foot, which is the same 


as a (sc) momentum of one pound moving at eight feet, 


per second.” * , 

Raising one pound weight one’ foot is a feat which, by 
proper combinations of machinery, may Be effected by 
any given force whatever, be it the weight of a grain or of 
a million tons. Buta “foot pound,” and the “ momen- 
tum of one pound moving at eight feet per second” cannot 
possibly be compared with each other, any more than a 
cubic yard can be expressed as a number of square yards, 
or the height of a mountain in acres, roods, and poles. 

You will see that the error in the examples I have just 
chosen (excepting of course the fatal one about, restora- 
tion of energy) is ın great part due to the misuse of words, 
Yet it is from a treatise on Logic that I have quoted ! 

The essence of t@e esson taught by all this is simply 
the conviction that scientific knowledge has reached such 
an immense development that no one man can now pos- 
sibly master thoroughly more than one or two of its many 
branches, 
our days. The greatest logician the world has pro- 
duced, or is likely to produce, for many a long day, the 
lamented. George Boole, more.than once expressed his 
regret that a systematic logical treatment of human know- 
ledge, even in moderate compass, and going little farther 
than the elements in each branch, had become absolutely 
impossible as the work of one man—impossible, that is, 
for a man who revolted at the idea of publishing anything 
he knew to be defective, 
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MOUNTAIN CLIMBING 


N the number of NATURE for June 23, 1870, I de- 

scribed an ascent of Mount Etna which I made on 
March 4 of this year, with an excellent guide, Pietro Cra- 
vagna, 

1 now propose to make some remarks on a few points 
of interest with regard to mountain climbing. Oneof the 
most important of these is the alleged lowering of the 
intesnal temperature of the body under such®conditions, 

During two ascents of*Mont Blanc made on the 17¢h 
and 26th of Augugt, 1868, by Dr. Lortet, of Lyons, and Dr. 
Marcet, of London, and described by Dr. Lortet in the 
édical of September 26, 1869, experiments made 
apparently with great precaution on-Dr. Lortet himself 


with a registering mimum thermometer (of Walferdin),e 


by which (betw en +°30° C. and + 4v° C) hundredths of a 
degree cotld =, wpreciated, showed that the internal 
temperature of the body under such conditions is lawered 
to a very remarkable extent. . - : 
I will quote Dr. Lorte®s own Words : “A jeum et egacte- 
ment dans les mêmes conditions, pendant la frarche, la 
décroissance de la 
* e 
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wds-remarquable, elle est à peu pres proportionelle à Yalti- 
tude à a on se trouve.’s . 

In effect, from the éable given in the paper referred to, 
I find that during the firsteascents the internal tempera- 
ture descended*gradually from 36°3° C. (that during exer- 
cise at Chamounix, 1,050 metres above the sea) to 32° C. 
at the summit of Mont®Blanc (4,810 metres above the sea) ; 
‘while during the second ascent the difference was from 
35°3° C. to 31°8° C. - 

Dr. Lortet found that as soon as he stopped for a few 
minutes, the temperatur@ of his body rose briskly to the 
normal-standard, except on the summit itself, where “il 
a fallu près d’une demi-heure pour que le ghermomeétre 
atteigntt sa hauteur habituelle.” 

During digestion, in spite of the exercise being taken, 
the temperature remains normal, or even rises; but this 
does not last long: “Une heure à peine après avoir 
mangé, le corps se refroidit dg nouveau par les effors.” 
The descent of the temperature of the body under such 
contlitions, then, amounts sometimes to more than 4° C.. 
and if we take the difference between the normal tem- 
perature of thee body af rest, and that observed by these 
experimenters on the top of Mont Blanc, the difference 
amounts in one case to 5°C., “abaissement énorme pour 
les mammiférgs dont la température était reputé con 
stante !” as Dr. Lortet justly exclaims. 

Now -Mount Etna is particularly suitable for such ex- 
periments; one begins to walk either at Nicolosi, or pre- 
ferably at the Casa del Bosco, and one has nothing to dc 
but ta go straight up ; there is nothing in the way, it is 
simply along “grind” of some five or six hours or more, 
according to the state of the snow. A series of misfor- 
tunes with my maximum ghermometer® prevented my 
repeating the dbove-desciibed observations, and I have 
referred to them at such length in the hope that some one 
may be induced to take the excellent opportunity afforded 
by the expedition to Sicily of deciding so important a 

oint. ° 
j The state of the circulation is hardly less importani 
than that of the internal temperature. i 

Dr. Lortet found that the pulse increased in frequency 
from 64 per minute at Chamounix to 172 on the summit 
of Mont Blanc, and he was further enabltd, by means oi 
the sphygmograph, to make :some observations as to the 
state of the pulse at various altitudes. In ascending Etne 
I made some comparative observations on the frequency 
of my guide’s pulse as compared with my own, which show 
some points of interest. : 

At the Casa del Bosco my pulse was 68, my guide’: 
74; we had both ridden to that point, and the diffevence 
is probably an illustration of the established fact that the 
circulation of persons living_in mountainous districts«i: 
quicker than'that of those living in plains. On argving a! 
the summit of Etna after a ride of an hour and a quarte! 
(fom the Casa del Bosco), a rest of fifteen minutes, anc 
a stiff walk of three-and a quarter hours over dry, hard 
snow (an exceptionally-easy ascent),* my pulse was very 
irregular, and about 114 or 115 to the minute, while the 
guides was only 89—that is to say, that mine had in: 
creased 46 beats in frequency, his only 15; or mine wa: 
about ards, his only about th, as fast again ; Showing 
the slight effect of such ascents on those who are used tc 
them, and who live habitually in mountainous countries 
` But this was still more forcibly illustrated by the state 
of our pulses after a very quick descent, a regular @rot al 
the way (we had stayed two hours at the summit, anc 
eaten a hearty breakfast) ; at the place where we left the 
mules, I found that while my pulse, after a minute o; 
two's rest, was at 106 or 107, the guide’s fas at 99 or 100 
mine being 8 ‘beats /ess than it was on arriving at the top 
his 10 beats more, his circulation was /ess disturbed by 

i ; 
ihe Rey. ALO. Girdlestone and T with tes oiha Hands, meade aaa 


took us ngarly eight hours to walk from the Casa del*B&sco to the Casa deg! 
Inglesi, and we saw nothing bug g very hefvy snow-stogm. 
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walking fast up the mountain, carrying a load of provisiorfs, | and so it falls, 


than by running down it with nothing to cary ; mine, on 
the contrary, as one would expect, huch more so by walk- 
ing wp than by running dow&. (Of course I could get no- 
thing in the of sphygmograph at CAtania.) 

Dr. Lortet has rec@rded some jnteresting observatidhs, 
made with the aid of the anapnograph of MM. Bergeon and 
Kastus, on the state of the respiration. It i#much quick- 
ened, as is well known ; the expiration is much prolonged, 
its amplitud® much lessened, ane inspiration shortened 
and quickened ; much less air Being inspired and expired 
than is normally the case, 

These efgcts are partly due to the rarefaction of the 
air, less oxygen by weight being taken in at each inspira- 
tion, and partly to the excessive muscular exertion, which 
demands a corresponding increase in the agimal heat, 
and so a corresponding increase in the amount of oxida- 
tf? taking place in the blood; this not bein always 
obtainable and the exercise being continued all the sgme, 
the normal temperature ef the body cannot be maintained, 





. 
and one becemes miserably cold while 
walking, and has to stop to get warm again, ® 
Now as to fhe amount of work done; that ¢s 


very Pe 
much greater than is commonly swpposed : leaving out of 


consideration the difficulties encountered in walking 
either over soft snow or over slippery laces, e®pecially 
when very steep, I find that in climbing Etna, starting as 
I did, on the occasion that I have already described Diha 
some distance above the Casa del Bosco, I lifted about 
1 50lb. to the vertical height of at least 5,700 ft., or about 
380 tons one foot ; adding 10 foot-tons (little enough) for 
the horizontal distance traversed, we have 390 foot-tons 
as representing work done in 3} hours : now 390 foot-tons 
is about the work done by a person of the weight above 
mentioned in walking 22 miles on level grounel ; that is to 
say that, without making any alloavance for the increased 
difficulty of breathing dre to the rarefaction of the air or 


for any of the consequences of this (increased action of - 


heart, &c.), one has walked 22 miles in the time ordinarily 
taken to walk 13. 
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A VIEW OF ETNA 


o 
To put it in another way : 390 foot-tons is a hard day’s 
work, as it is found that something over 300 foot-tons is 
the average day’s work of strong labourers. One there- 
fore does a hard day’s work in 3} hours, and this after an 
ordinary day’s work, čus a fatiguing ride of some four 
h Og a mule, over lava currents and cinders, in the 
middle of the night and without any chance of sleep. 
Taking everything into consideration, it is difficult to 
believe that the fatigue is, as it is often stated, out of all 
Propor¥on to the work done; we must not only consider 
the amount of work, but he time in which it is done, and 
this is what I have especially wished to point out, as one 
can easily understand that the fatigue must increase very 
fast as the time in which*the work is dorfe decreases. ° 
At the summif of Etna (the accompaypying woodcut, 
from a rough sketch taken when a good deal of the snow 
had melted, can give but a feeble idea of the exquisite 
effect produced by the dazzling whiteness of the snow 


inst th¢ perfectly clear blue Sicilian sky) the range of 
Papers: within a few feet of wertical distance is very 
e kd 


b. iha: 


remarkable. Just after sunrise I found that the tempera- 
ture of the air at the height of four feet or so above the 
ground was — 2° C. ; on the ashes where the snow had 
melted it was + 9°C, ; just under the surface it was 20° a 
and a few inches under it was higher than 36° C, (my 
minimum thermometer, the only one I had left, not allew- 
yi Ss to register a higher temperature than this). ` 
his high temperature of the &shes oply ogcurs where 
they are mixed with sulphur, which is continually under- 
going oxidation ; the other parts of the cone and ‘rater 
are in the winter covered with snow, and it is very stran 
to%ee snow a foot deep or more, quit close to ashes that 
feally feel uncomfértaisly hot. “ns 
Those who wish to “ get up” the hi f Méunt Etna 
and ifs structure, should refer to Sir Charles Lyell’s “ Prin- 
cples of Geology,” tenth edition, vol. ii; or for a much 
more detailed account of the eruptions, its present and 
past conditions, &c., to “ La Vulcanologia dell’ Etna,” by 
Carlo Gemimellaro, publiehed at Catania in 1858. 
EE de W. H.eCORFIELD 
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NOTES 


Rs will ee seen from anpther. column,.. the Eclipse Expedition 
ig now fally organised, and all. the parties qi be on their way 
before oit next number appears. The Organising Committee, 
who have done about three months’ work in a førtnight, deserve | 
al praise for their untiring efforts, and we may hope that they | 
will be adequately rewarded by the results ‘obtained, We may 
mention that on the representation of the Organising Committee, 
the Government have communicated with the French and | 
German Governments with a view of securing the services of M. 
Janssen, who, if he can be got out of Paris, will accompany Mr, 
Lockyer to Sigily. 


‘Ir is stated that Prof.°H. J. S. Smith, F.R.S., has been 
appointed to succeed the late Dr. W, A. Miller as a ‘member of 
the Royal Commission on Scientific Instruction and the Advance- 
ment of ‘Science. | 

Tue annual election of the Council and officers of the Royal 
Society took place yesterday, when the following gentlemdh were 

elected, viz. :-~President: Gen, E. Sabine, K.QB. {reasurer : 
William Spottiswoode, M.A.» Secretaries: William Sharpey, 
M.D.; G. G. Stokes, MiA. Foreign Secretery : Professor W, H. 
Miller, M.A. Other Members of the Council : George Burrows, 
M.D.; Heinrich Debus, Pa.D.; P. M, Duncan, M.B.; Sir P. de 
M. Grey Egerton, Bart. ; Prof G, C. Foster, B. A. ; Francis Galton; 
J. P. Gassiot; J. D. Hooker, C.B, M.D; William Huggins ; 
Prof. e M. Humphry, M.D.; J. Gwyn Jeffreys; Sir J. Lubbock, 

è Bart; C. W. Siemens; Prof. A. F. S. Smith, M.A. ;Prof. John 
pais LL. D.; and Prof, A. W. Williamson, M.D. 


Ir is with very great r@gret that we have to announce the dis- 
ablement-of two of our most. prominent scientific men, Sir R, 
I: Murchison shas been stricken with an attack of paralysis, and 
Professor Balfour Stewart was among the sufferers by,the col- 
lision on the London and North-Western Railway on Saturday 
evening last. In the latter. case, though the injuries are severe, 
one thigh broken, and a great. shock to the nervous system, we 
may hope that Professor Stewart will shortly be restored to his 
friends and to science. At the moment- of going to press, we 
‘hear that Sir R. Murchison’s state is considered. somewhat im- 
: proved, and that Sir W: Ferguson reports Prof. Stewart to be 
going on satisfactorily, ; ; 





THe Anniversary Session of the St. Andrews Medical Graduates 
Association will be held at the Freemasons’ Tavern, Great Queen 
Street, on Friday and Saturday, December 2nd and 3rd. On 
Friday, at 7.30 P.M., Dr. Whitmore will read a paper ‘f On the 
results of Sanitary. Legislation on the Health of the Metropolis 
and our present urgent Sanitary requirements.” On Saturday, 
“at 5 PM, the President, Dr. Richardson, F.R.S., will deliver the 
| Anniversary Ade ess = *Fo or the Future of Physic.” 


























meeting for the session of the Society of 
t, the’ following . silver medals were 
‘Thomas Dickins for his paper “On Silk 
Colins for his paper “On Indiarubber, 
ind Supply ;” and to Mr. William Bridge 
“On Tramways for Streets and Roads 
* and the Prince Consort's Prize of twenty- 
Ed ward Turner Sim, who, at the Sociegy’s 
t@ined during the gastour years the large® 


Arts, held: on the 
awarded tT. Mr. 





Vurmbrand have been engaged, 


pile- -dwellings in the Attersee: Onaof them belong#to the Stone 
petted. * 8 
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OM, ix pological Society, mh, 
examination oe ‘he “Aen Lakes, and have four, remains of 


minutes, sometimes straight, 


„cloud, which resolved itself ii 





= 
tAr the remote city of bidianapelise an Adeir of Sciences hie = 
just been form@d under the prestiency of Professor E. T. Cox, i 
The exclusive object of the ass sogiation is the cultivation and im- 
parting of knowJedge of the natural and physical sciences, 
Though the number of members at present does not appear to 
be large, it will, no doubtplike most other things in the Far West, 


increase rapidly. We wish all success and a prosperous future 
to this the youngest societ y for the advancement of natural history, 





THE recently published vqlume of Bentham’s & Flora Austra- 
| lensis” (vol. v.) includes the natural orders from ‘Myoporines: 
| to Proteaces. 


| sc | 

Messrs. MACMILLAN will shortly publish, as one of their 
series of school class-books, Lessons in Hepa Physics, 
by Prof. Balfour Stewart, P 


We have just received the first part of the second atten ie 
Schqlen’s Spectral-analyse. The preface states that it has been 
_ carefully revised, and considerable additions made, in accordance 
with the progress of science since the publication of the first 


edition, especially i in the application of spectrum-analysis to the 





“sun. It is copiously and beautifully illustrated, 


Tue third section of *‘ Husemann’s Pflanzenstoffe in chemischer, 
physiologischer, pharmakologischer, und toxikologischer Hin- 
sicht,” does not, as was expected, complete the work. It is 
occupied with vegetable acids and neutral substances. g 


Mr. MATTHEW WILLIAMS, jun, has reprinted, from ‘ Es- 
says of the Birmingham Speculative Club,” a paper on “The 
Relation of the Universities to Practical Life.” The writer’s aim 
is to assert the class of experfinental science to a higher place 
in the scheme of English University education, [t is monstrous 
that such a plea should still be necessary. While it remains $05.04 
however, we welcome all who, like Mr. Williams, can break a- 
lance in the cause of tue progress in such a manner ahto appeal | 
even to the most “ practical” sympathies. Why should not 
others in the great centres of English industry take up~the 
subject? Agitation works.wonders in the political world; who 
knows what it might not in time effect for science? 5 


On the 7th of August the most severe shock. of cartes 
since April 1868, has been felt in the Hawaian Archipelago. The 
time was 4" 107 A.M, and the shock was felt generally in Maui, 
Molokai, and Hawaii, but net se much in Honolulu, .. The 
damage done was not so great, but it was considered remarkable 
that the shock lasted ten seconds—a long period for a single 
shock, The cause of its diminished violence is attributef to. its 
ing vibratory and extremely regular. In Molokai thg earth- 
quake was accompanied by a tremendous rear, and ap peared, to 
have a circular motion, ṣo that no precise direction "could. be 
M@ticed. It is stated that the fissures on the Kau side of Mauna- 
loa are constantly steaming, and that smoke is iming; from: the 
crater of Makeaweoweo in great volume, a : 
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Å PASSENGER rports to the Rangoon Tima a” 
on the Irawaddy River on the 31st of Augus 
Creek, He saw a dense mass of clor 
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‘side was to the wind, The spout appeared to be rapidly skim- 
‘ming the surface of the river, the water rising like spray roun® 
it, and having a spiral appearalice along the shift. The phe- 
nomenon was not es ie See or pinger and lightning, 
L 

We have received the, reports of the Mining Surveyors agd 
Registrars, Victoria, for the quarter ending 3oth June, 1870. In 
some instances steady improvement is reported, Dut there are 
-also numerous complaints of a considerable falling off in the 
yield of gold. ® The total number of miners employed in the 
colony during the quarter was 60,28. Of these, 28,227 Euro- 
peans and 15,478 Chinese’ were employed as alluvial’ miners, 
16, 500 Europeans and 62 Chinése as quartz miners. In alluvial 
mining 399 steam-engines of 9,657 aggregate horse-power were 
used in winding, pumping, &c. ; and in quartz mining 701 steam- 
engines, of 13,283 aggregate horse-power. The @pproximate 
valyw@eof the mining plant was 2s 144,7272, 1,Q%%4 square miles 
of auriferous ground were actually worked upon, and 2,782 
distinct quartz reefs were actually proved to be auriferous. “The 
Mining Surveyors and Registrars are unable to obtain perfectly 
full information respecting the quantities of quartz, &c., crushed 
or operated upon ; but the following is a summary of the leading 
facts which they detail :—The total quantity of quartz crushed 
was 223,285 tons I4 cwt. 36,909 tons 7@wt. of quartz 
tailings, cement, and mullock were crushed, and 868 tons 15 cwt. 
2 qrs. of pyrites and blanketings were operated on, The average 
yield of gold per ton from quartz was 9 dwt. 11-38 gr. ; from 
quartz tailings, cement, and mullock, 3 dwt. 0.39, gr; from 
pyrites and blanketings, 2 oz. 6 dwt. 13°37 gr. The total yield 
of gold from quartz was 104,775 oz. 18 dwt. 19 gr. ; from quartz 
tailings, cement, "nd mullock, §,566 oz. 9 @wt. 1 gr. ; from 
pyriteg and blanketings, 2,022 oz. 7 dwt. 18 gr. Appended to 


ce tbe reports is a careful geological map of portion of the Durham 


Lead, with a paper on the subject by Mr. Reginald A. F, Murray. 
Mr. Murray describes the physical and seqiogice aspects of the 
district traversed by the Durham Lead, discusses the question 
whether it is or is not the main outlet of the Golden Point 
Gutter, and gives a brief account of the claims lying within the 
portion of the lead immediately under consideration. 

' @ 


IF we may judge from its last annual report, the proceedings 
of the Bombay Geographical Society are not much enlivened by 
the efforts of its members. During the entire session not a single 
member had favoured the Society with any original communica- 
tion. For some time the Society has’ been considering the-pio- 
priety pf getting compiled an Anglo-Vernacular Index of Indian 
Geographical names. The scheme would supply a want that has 
long been felt, but it does not appear to haye received much en? 
couragement from the authorities, to whom an appeal for aid in 
the matter was addressed, The “Tyansactions” of the Society 
for the year ending December 1869, are made up of some ir® 
teresting notes on Annesley Bay, by Mr. Edwin Dawes, and a 


brief paper by Mr. J. U. Yajnik, on the Hot Springs of Lastn- 


dra, in the Kairé Zilla. 


ANOTHER proof of the desirability of earnest experiments in 
the widespread cultivation of economic plants is shown in the 
success which has attended the introduction of tobacco in some 
of our own colonies. Samples of Latakia tobacco grown, in 
Jamaica ®ave been submitted for approval in London, and re- 
ported upon favourably; and from India we hear that the seeds 
of the best varieties are being distributed in the districts most 
suited to the cultivgtion of the plants, From Natal, a sample 


has just been receited, and submitted to an eminent firm of. 


tobacco brokers in the City, who report that ıt i$ a very near ap- 
proach to what colonial tobacco should be. It is of good sub- 
stance, and of a fair light brown colour, and would, if garefully 
packed, in all probability fetch a price of from 5:/. to 54 id, per lb. 
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in bond, and would meet with a ready sale to a rather large extent 
in the London market. ‘The prinçipal requirements of a good 
tobacco are brightness of colour and dryness of condétién, the 
latter being most essential in eonsequence of the high tate of 
duty. Green and imperfect leaves Mould be excluded, and 
great care should b® taken in packing, so as not to injure of 
crush the leaves. ` An important point th Phe curing of tobacco 
is to ensure its burning well, and holding fire. &A'good oppor- 
tunity presents itself at the present time for the introductioh 
into our markets of colonial tobacco, owing to the general 
scarcity both of the continental supplies and of other kinds 
usually substituted for the American product i in the manufacture 
of cut tobaccos, 


As an instance of the rapidity with which introduced plants 
spread, when soil and climate are congenial to their habits, we 
may point to the Euphorbia prostrata, Ait,-a httle annual weed 
in Jamaica and Trinidad, which: became introduced by chance 
about ten years since into a garden in: Madeira, situated some 
400 feet above the sea; from this spot it has rapidly spread down 
éhe steep road to the town ; while up the other hills, separated by 
deep a from that down-which it came, it has scarcely crawled 
at all, a dognwgrd course apparently being far easier for it than an 
upward one. Ithas, however, slowly crept up another hill at the 
rate.of about ten feet a year. The seeds, which aye described as 
ecarunculate, with sharply tetragonal palæ, transversely keeled, 
are well, adapted for. sticking to -the clothes of travellers, and 
to be carried about, so that we might well expect the plant to 
crop up in all directions, Mr. Lowe says that it is now to be 
found everywhere in Funchal below 500 feet. 


THE pods of the Ground Nut (Arachis hypogea) are frequently ® 


to be seen in the windows of small shops in the poor neighbour- 
hoods of our large towns, where they ere* chiefly purchased by 
children, and are known to them as,*‘ monkey nuts,” Their chief 
use, however, is for the expression from the seeds of a light 
coloured bland oil, said te be extensively used for mixing with 


olive ol; and.we have even heard of the seeds being parched ' 


and used as a substitute for coffee, but we now read that im 
Ameca they are used for making chocolate (so called) ; for this 
purpost-they-are beaten up in a mortar and the mass compressed 
into cakes, and it is said to form a most agreeable chocolate 
without a particle of true cocoa, More than this, the Americans 
prepare the seeds as a dessert sweetmeat by parching them and 
heating them up with sugar 

THE disasters of a ship have made the Peruvians acquaintesl 
with the situation of a new guano | island in the South seas. This 
is called ‘* Baker’s Island,” in 12° N. lat. and 176° E. long, H 
has some smaller islands near, and is surrounded by coral reefs, 
on which thirty wrecks have been counted. The island has been. 
taken possession of by a North American company, and is peopled 
by three Americans, of whom one ig the governor, and about a 
hundred Kanakas, The cargo of the English barque Bornea, 
bound to London, consisted. of a yellowish earth, which the 
Peruvians say has no smell of ammonja,, but may sell at a profit 
to mix with ee guano. 


THE Boston. Journal of Chemisgy says that large factories 
hafe been established in New Orleans, Buffalo, and Brooklyn, 
or making grape sigar from.corn. The latter‘is ste@ped ın weak 
soda lye, for the purpose of softening the husk and gluten; and 

is then ground wet, and run through revolving sieves to separate 
purities. It is afteryards made to fowehgough ways or troughs, 
in which the starch gradflally settles as a whignpuder. The 
wash water is run into a large cistern, anWallowed to fermen} 

d pi®duce a weakevinegar. The starch from the troughs is 
put wet into the mash- tub, and treatgd with water containing 
one per cept. of sulphuric acid, for-eight hours. The acid 1s 
neutralised With chalk or garbonate of lime, and the liquid 
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evaporated to get rid of the gypsum, and afterwards further 

evaporated in vacuum pang, and run into barrels ready for 


crystalRsation. 
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“MATERIAL changes age officially reported from the Bay of 
«Talcahuano, in Chile, which was surveyed by Captain Fitzroy. 
The commander of che Chilean war steamer Ancud now reports 
that the water throughout the entire extent of the bay has 
increased from two to two-and-a-half fathoms, This represents 
great geological change. The rock Fraile, in the Gulf of 
Arauco, represented on Fitzroy's chart asa sunken rock, is now, 
however, a small island united to the mainland, opposite to the 
western bank of the river Tubul, and has rather the shape of a 
quadrangular pyramid, ° 


THE Times of India states that the coal-beds discovered in 
Bellary are excellent in quality and abundant in quantity. Great 
anxiety is felt for Dr. Oldham, who said he would eat all the 
coal found in the Madras Presidency, for the doctor is a man of 
honour, 


From a considerable number of observations on the tem® 
peratures of the two sides of the body, Mr. Blake draws* the 
following conclusions, which aie recorded in thè AAdical Times 
and Gazette of October 8, 1870 :—1. That the temperature of 
the sides of the trunk under usual circumstances, #.¢ in health 
and at rest in a temperate climate, is equal. 2. That under 
certain conditions the temperature of the left side of the trunk 
‘may exceed that of the right. 3. That that excess during ex- 
ertion in a cool atmosphere averages half adegree F. 4. That 

‘ that excess-reaches its maximum of about one degree F. during 


® exertion:under a powerful sun. 


è hd 
THE GEOGRAPHICAL DISTRIBUTION OF 
DEER * j 


N his excellent “ Geographische Mittheilungen,” Dr. 
Petermann has lately given us several zoo-geographical 
articles, as we may call them — such as those of Dr. Finsch 
on the distribution of Parrots, and of Freiherr von 
Heuglin on the Bird-fauna of North-eastern Africa. Both 
of these memoirs are the products of the highest authorities 
on the subjects to which they respectively relate, and de- 
serve our warmest commendation. We cannot, however, 
say so much as‘to.the merit of the paper upon the Geo- 
graphical Distribution of Deer, which appears in a re- 
cent number of Dr. Petermann’s journal. The authars 
of this memoir, which, if properly treated, is on a subject 
of very great interest, have, we fear, commenced to in- 
dulge in “generals” before having sufficiently got up their 
“particulars.” In the first part of their essay they point 
out the present distribution of the different genera and 
species of Cervide over the world’s surface, and endeavour 
to show how they have descended from a common ances- 
tral form. This form they imagine must have been the 
Moschid@, upon the ground that in order to obtain a deer 
with horns we must pre-suppose the existence of a deer 
without horns, and the Moschidæ answer this definition. 
Unfortunately, however, the authors have not yet dis- 
covered that their so-caéled group Moschid@ is composed 
of two forms of animaf life that have very little to do With 
one another. Ifhas been shown most conclusively by the 
researches of M. Alphonse Milne-Edwards+ in Paris, and 
Prof. Flower in our own country,t that the Chevrotains 
(7; raguius and Hyowoschus), one of the constituent of 
® 


* “Die Géograprtgeh erbreit ung der Hirsche mit bezug auf die Geschichte 
der Polar-linder.” Vom Gustay Jaeger und Emil Bessels. (Petermann’s 
Geographische Mittheilungen, 1870.) e e 
. t ‘Recherches Anatomiqueset Palzontologiques sur la famille des Clev- 
rotains,” Paris, 1864. e 

t “Notes on the Visceral 
Zool. Soc., 1867. : 
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the Moschide of MM. Jaeger and Bessels, consțjtute „a 
family per se, quite distinct from the rêst of the ruminants, « 
and connecging them withthe pigs, and ‘consequently 
quite distinct from ethe musk-deer (Moschus). In the 
same way our authors bas@ certain arguments upon the 
fact of all the typical deer being spotted in the immature ® 
state. But, as Dr. Jaeger at leastw-havipg been, if we are 
not misinformed, cust8s of a zoological garden—ought to 
know, this is not quite the case, all the Auszze deer having 
their young spotless. Again, arguments are founded upon 
Cervus pudu of Chili living in the Cordiéleras, and the 
other allied species with®simple unbranched horns in the 
plains of South America, But exactly the contrary is the 
case. Cervus pudu is from the low maritime coast of 
Chili, ana one, if not more, of the so-called™ Szdulones” 
(C. rufius) lives high in the Andes of Venezuela and 
New Granada, From these and other similar instances 
of erroneous statements which it would be easy to point 
out, it is, in fact, quite obvios that the authors of shis 
essay have no very special acquaintance with the group 
upén the distribution of which they treat. We leave it to 
naturalists to decide whether, under these circumstances, 
the results arrwed at are worthy of much attention. Their 
theory seems to be that the deer-family reached the New 
World by an Arctic continent which formerly connected 
northern Europe with eastern America, and which Dr. 
Jaeger, in a former paper, has proposed to call “ Arefzs.” 
There are, however, if we are not mistaken, equally good 
grounds for believing that the numerous, undoubted] 
Old-world forms in North America reached it by immi- 
gration from North-western Asia. f 





HENDERSON'S PATENT STE§L PROCESS 


' TWO articles written by Mr. W. Mattieu Williams, 


called “ Papers on Iron and Steel—A Costfy and 
Vexatious Fallacy,”-were published a short time since in™ 
NATURE. ‘These papers are considered in this country to 
be the clearest arfd ablest that have ever appeared on 
this subject, setting forth the reason why all efforts here- 
tofore made to produce steel from English cast-iron by 
partial decarbonisation have failed; that all manipula- 
tions have been directed to removing as much as possible 
the impurities contained in pig iron bf sek tae He 
was not aware that new agents have been used, combined 
with oxygen, and that patents had been granted ‘therefor 
in England, Nos. 318, 1,051, A.D. 1870 (which were not 
then published) for combining fluorine with oxygen, and 
fluorine combined with titanic acid, or with titanium and 
oxygen. : 

The new patent process for the production of steel by 
ghe partial decarbonisation of cast-iron consists in the 
combined use of fluorspar or other fluorides an@ titanic 
acid, applied to cast-iron at the melting temperatyires, pre- 
ferably in reverberatory furnaces. Fluorine is given off 
from the fluorspar, and is a more powerful agent for the 
removal of silicon than oxygen, and removes ıt almost en- 
tirely from the cast-iron before the reactions with the car- 
bon begin ; the phosphorus and sulphur are next acted 
upon and removed in the order they are named by means 
of the combined actio@ of fluorine and titanic acid or 
fluorine, titanium, and oxygen, and lastly the caron isge- 
moved. The fluorine is derived from fluorspar combined 
with iron ores containing titanic acid in such wise as 
ensures simultaneous action of the fluorine, titanium, and 
oxygen upon the cast-lon; and by reason of the®ffinities 
of these substances for silicon, phosphorus, sulphur, man- 
ganese, arsenic and carbon, these substances are taken from 
the on in the form of vapour and slag, leaving the puri- 
fied metal in the condition to be: hamfnered or rolled as» 
merchantable steel. ~ A 

English pig-iron may be made direct into steel by the 
new process ; and with the ‘large class of irons smelted 


from hæmatıtes andə specular ores with good fuel, pure 
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steel hay be madeg that will be entirely desgiconised, dg- Hoop L Bar-iron, Sanderson’s Cast- Keupp’s Cast-steel. 

phosphoriseg, and desulphurised, and contain but the re- -steele = _ Š 

quired amount of carbon th form steel of @ny particular | Carbon 008%, -Carbon not deter, Carbon ° 138 
degree of hardness, by arresting the decarbonisation of | Silicon o'115 = Siliccn e 0°24 Silicon *® 0°33 
the metal whilst undergoing’ Conversion. Phosphorus 0'034 Phosphorus of02 Phosphorus 0'02 
Experiments were made in May last on a large scaleat | Sulphur 0'220 @ Sulphur 005 Sulphur non¢ 
Messrs. Park, Brother$ and Co.’sSteel Works, in Pitts- | Manganese none Manganese 0°03 ¢ Manganese trace 
burg, in boiling puddling furnaces fettled with such oxides, oe 2. ane oS nickel none a. nickel o"12 
but without puddling or labour of stirring thè iron during a ait eRe none a nee yore 3 + 

conversion ; the only labour was that of “balling” and re- ree re FE a R O 


moving it from the furnace after the conversion was com- 
pleted. The mode of application in the above-named 
establishment was 125lb. of titaniferous iron ore (similar 
to the Nowvegian) and 5olb. of fluorspar, both in a 
powdered state, and then charging them evenly over the 
sole of the furnace. 475lb.-of No. 3 charcoal pig-iron, 
similar in quality to English hematite of Barroav, was then 
charged upon them, and, when melted, was allowed to re- 
main without stirring or pudding. As soon as the pig- 
iron melted, reactions began between the fluorspareand 
the titaniferous iron ore?and the silicon and phosphorus 
contained in the pig-iron, To ascertain exactly the con- 
ditions upon which the changes are made’in the cast-iron 
whilst under treatment, samples were taken from the bathe 
of liquid iron, The analysis of the first sample shows that 
the operation of the new process is entirel» different from 
any other process, inasmuch as the silicon is entirely re- 
moved at the early stages of the process ; and, with the 
‘silicon, phosphorus is also taken from the iron, and the 
carbon is changed from the graphitic to the combined 
form. Other samples were taken from the bath at inter- 
vals of ten minutes. The analysis of the first sample made 
it evident that most of the later ones were steel- This 
has since been Confirmed by*analysing a specimen taken 
thirty minutes later from the bath, and by the treatment. 
of them as steel, it having been found that they possess 
the properties of steel, forging well, and tempering and 
hardening according to the various degrees of carbon con- 
tained in them. At the end of the dperation, the charge 
became wrought-iron, by removal of a? the carbon. This 
iron forges, welds, and is neither red-short nor cold-short. 

The analyses of the first and fourth samples taken from 
the bath have been made by Mr. W. M. Habirshaw, 
analytical ghemist, of 36, New Street, New York, and are 
annexed.: Also, analyses of Messrs. Sanderson’s and 
Krupp’s cast-steel, and Hoop L Dannemura-Swedish bar 
iron are annexed for comparison, taken from Dr. Percy’s 
“Tron Metallurgy.” j 


~ 


Fourth Sample. 
Steel, 
taken 30 minutes later. 


Carbon, combined 0°2172 


First Sample. 
ekefined Cast-iron, 
taken 40 minutes after fusion. 


Cerbon, combined 277144 
do 


graphite traces do graphite none 
Sla% (silicates) none Slags (sihcates) none 
Silicon 0°0046 Silicon none œ 
Phosphorus 0'0349 Phosphorus none 
Sulphur 01073 Sulphur very minute trace 
Titanium trace Titanium none 
Fluorine none Fluorine none 


The presence of sulphur in the eefined cast-iron is mostly 
dge to @eulphurets mixed with the fluorspar, which was 
used in the condition in which it was taken from the 
mine, there being no convenience at hand for dressing it. 

Later experiments with other kinds of pig-iron, with 
impuresor fluorspar not dressed, show that at the stage of 
the process where it becomes refined cast-iron, the in- 
crease of sulphur from this cause amounts to o°1051 per 
cent. ; which with “ dresged ” or pure “flyorspar, would be 
o'co22 per cent. $f sulphur for the refined cast-iron ‘of the 
foregomg analysis, instead of 01073 per oent, 

It will be evident to the practical metallurgist that the 
refined cast-iron, when treated with uye fluorspar, be- 
comes steel of superior quality when decarbonised below 
1:90 per cent of tarbon. | ° 

ad 


, time may be shortened 30 to 40 minutes, 


From the foregoing analysis it will be seen that the 
refined cast-iron of the patent process contains but Jy part 
of the silicon, less than one half the sulphur, and about 


*the same amount of phosphorus, as compared with Hoop 


L bar-iron. This is the most celebrated wrought-iron 
made in the world, and is used, exclusively for making 
steel, and sells at 24/7. per ton at Sheffield. 

The analysis of the steel. of the patent process shows, 
as compared with Sanderson’s and Krupp’s, that while the 
latter are alloyed with carbon, silicon, sulphur, phos- 
phorus, &c., the steed of the new process is practically 
pure igon and carbon. f 

n the articles before referred to, written by Mr. Williams 
(and frot hie intimate practical and scientific knowledge 
no better authority can be had), he says :—‘ To make 
perfect steel they take out aù these latter, and leave 
nothing but pure iron and carbon. Absolute perfection is 
not, of course, practically attainable in steel making, but 
it is approximated in the same degree as the purification 
of iron from everything except carbon is effected.” 

Persons wishing to satisfy themselves of the value of 
the process, by a test, should use the ordinary boiling 
puddling furnace, fettled with the purest red hematite or 
specular ores, containing the least silica, ground and 
applied wet, with the ordinary “bottom” made in the 
usual way : and when perfect steel is required, that con- 


*tains neither silicon, phosphorus, nor sulphur, good pig- 


iron should be taken, such as Nos. I and 2 Barrow, or 
West Gumberland hzmatite ; and treated with pure fluor- 
spar, and ti'aniferous iron ore from the Bay of St. Paul, 
in Canada, containing over 43 per cent. of titanic acid, 
or from Norway, containing over 40 per cent, of titanic 
acid ? using 48lb. of fluozspar to 1181b. of the ore. They 
should be ground to fine powder, and mixed, and used 
dry, and charged evenly over the sole or bottom of 
the furnace; and 475lb. of pig-iron should be charged 
upon them, and the furnace closed tight so as to exclude 
all air, for about 70 minutes. The fire should be kept to 
the highest temperature. After the metal has been in the 
furnace this period, samples should be taken trom the 
bath at intervals of five minutes. It will be found that 
a little experience will soon determine the proper time to 
stop the process. 

It is- best noz to allow the workman attending the fur- 
nace to stir or puddle the metal during the conversion, 
as the fluorspar and titaniferous ore become viscid by the 
heat of the furnace by the time the pig-iron melts, and, if 
left alone, will remain on the bottom of the furnace until 
decomposed by the reactions of the process, when they 
pass through the iron as vapour and slag, and purify it 
more effecti®ely than can be done by stirring or pudding ; 
apd the slag serves to protect®the surfaee of the metal 
from the effects of the sulphur “in the fuel, The only 
labour that should be alowed is that of removigg the 
steel from the furnace at the required stage of conversion. 

The time in conversion of the steel, from the charging 

f the pig-iron, is one hour and gogo 40 minutes ; this 
previously re- 
fining the cast-iron of all its silico@ and most of its 
phosphorus, by a,shorter and more economical process 
@atent, No. 1,051) with hæmatites and specular ores with 
fluorspar, evhich will becòme tlie subject of a future 
article. "s JAMES HENDERSON 
« New York . 2 
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Geo gical Society, November 9.—Mr. Joseph Prestwich, 
FIR S., President, in the chair? Lieutenant Reginald Clare 
Hart, R.E., Brompton Barracks, Chatham , Lieutenant James 
Frederick Lewis, R.E., ‘Brompton Barra&ks, Chatham; and 
Mr. M ‘F. Maury, fun., 1300 Main Street, Richmond, Vir- 
ginia, U.S., were elected Fellows of the Society —{1.) ‘‘ On the 
Carboniferous -Flora of Bear Island (lat. 74° 30’ N.),” by Pro- 
‘fessor Oswald Heer, F.M.G.S. The author described the 
sequence of the strata supposed to belong to the Carboniferous 
and Devonian senes in Bear Island, and indicated that the plant- 
bearing beds occuried immediately below those which, from their 
fossil contents, were to be referred to the mountain limestone 
He enumerated eighteen species of plants, and stated that these® 
indicated a close approximation-of. the flora to those of Tallow- 
bridge and Kiftorkan im Ireland, the gieywacke of the Vosges 
and the southern Black Fétest, and the Verneuzlz-shales of Aix 
and St. John’s, New Brunswick. These concordant floras he 


considered to mark a peculiar set of beds, which he proposed to | 


y} 


denominate the ‘‘Ursa-stage.” The author remarked that the 
flora of Bear Island has nothing to do with any Devonian flora, 
and that consequently it and the other floras, which he regards 
as contemporaneous, must be referred to the Lower Carbopi- 
„ferous, Hence he aigued that the line of separation between 
the Carboniferous and Devonian formations must Be diwn below 
the yellow sandstones. The presence of fishes of Old Red Sand- 
stone type in the overlying slates he regarded as furnishing no 
argument to invalidate this conclusion. The sandstones of 
airy Island and Melville Island are also regarded by the author 
as belonging to the ‘‘ Ursa-stage,”’ which, by these additions, 
epresents us with a flora of seventy-seven species of plants. The 
author remarked upon the singulaity of plants of the .same 
species having lived in regions so widely separated as to give 
them a range of 26$° of latitude, and indicated the tela- 
tions of such a luxuriant and abundant vegetation in high 
northern latitudes to necessary changes in climate and in 
the distribution of Mind and water.—Sir Charles Lyell 1e- 
maiked that the Yelow Sandstones of Dwa “Den in 
Fife, and of the county of Cork in Ireland, contam G/yptolepis. 
and Asterolepis, genera of fish exclusively Devonian, or be- 
‘longing to the middle parts of the Old Red Sandstowe—also 
the genus Coccosteus, which is abundantly represented in the 
Middle Old Red Sandstone, and spaiingly, or only by one species, 
in the Carboniferous foymation The evidence derived fiom these 
fishes inclined him to the belief that the Yellow Sandstone, 
whether in Ireland où Fife, should be referred to the Upper 
Devonian, and not to the Lower Carboniferous, as Sir Richard 
Griffiths contended, and as Heer now thinks, As to the argu- 
ment founded on the plants, he considered it an important and 
truly wonderful announcement, that many well-known Carbo- 
‘niferous species are common to Bear Island {in lat. 74° 30’ N ), 
in the Arctic regions and to Ireland and other paits of Europe 
(26° of latitude farther south). But fossil plants are supposed to 
have a wider range ın space and time than fossil-fish., and we 
know that the cryptogamic flora of the ancient coalis remarkable 
for the wide horizontal spread of the same species, extending 
from North-America to Europe, so that we need not be surprised 
if many ‘species should extend yertically from the Devonian into 
the Carboniferous stata. “Mr. Carruthers remarked on the 
bearing of the paper on the Kiltorkan beds, and considered that 
Dr. Heer had completely established the correlation of the depo- 
sits. He differed, however, as to the numerical proportions of 
the species He could not 1ecogmise Cyclostigma as a genus, but 
considered 1t founded on insufficient grounds, m which view Prof. 
Haughton now agreed. It was, in fact, founded @n fragments 
of the bark of Acprdodendrow Grifithsiz, Biongniait, to which 
species the Lepidodendron tdicated by Prof. Heer as Z. velthee- 
manum really bélonged. Other detached portions of this 
same Blant had been described by various authors under 
no less than seven different specific names, and refered to 
nearly an equal apne es distinct geneia, and Piof Heer hed 
reckoned thew as specits "in his compayisow of the Bear Islande 


and Irish Rovesem Prof. Hee: had been led, chiefly by the + 


erroneous determinati@: of the Kiltoukan Lepedodendron by the 

Irish paleeontologists, to refer these beds ta the Carboniferous 

rather than to the Devonian formation, the Kiltorkan foss# 

having been established as a very“distinct species by B ongmat 

and Schimper. Mr. Canuthers considered that bot? thé Lush 
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and Bear Islang deposits belonged to the Igevonian. MA Boy@ 
‘Wawkins pointed out that the proximity of land wag exhibited by 
the presence qf terrestrial plang in the deposits, and believed 
that this might have mwch to dó with the difference in the pro- 
portion in the beds, As the mérine fauna decayed more igpidly 


than the terrestriel, it was preferable for classificatory purposes. * 


He mentioned forms cf vegetable life gvhich had been recently 
discovered in America in beds of Cretaceous age. He did not 
believe that corals could have existed m those high latitudes 
under anything approachmg to the piesent condition. Prof. 
Nordenskjold had failed to discover any trages of glacial 
action in these beds; gnd the question arose whether 
there had been any change m the position of the Pole 
or im the radiated heat of the sun.—-(2.} ‘On the Evi- 
dence afforded by the Detrital beds withoutgand within 
the North-eastern part of the Valley of the Weald as to the 
mode and date of the ‘Denudation of that Valley.” By Mr S. 
V. Wood, jun., F G.S. The author commenced by discussing 
the various hypotheses that have been proposed to explain the 
denudation of the Weald Valley. In his opimon the upheasel 
of the district took place in Post-gtacial times, and subsequently 
to the deposition of the gravels of the Thames Valley, of East 
Essex, and of the Canterbury heights’; and the denudation was 
effected, chiefly by tidal erosion durmg giadual upheaval in an 
inlet of the sea, afded by the action of fresh water flowing into 
éhis inlet fiom the north by streams draining the land which now 
constitutes the counties of Middlesex and Essex. The chief 
evidence in favo of hus views 1s as follows :—1. The absence 
from the glacial beds of Essex of any debris 1epresenting a con- 
siderable denudation of the Weald dung the glacial period, 
and-the probability that the Wealden area was beneath the, 
sea during the deposition of the Boulder Clay. 2. The com- 
parative absence of Lower Cretaceous or Hastings-sand matenals 
from the Post-glacial giavel-sheets outside the north pf the 
Weald. 3. The impossibility of reconciling the presence of 
Teitiary pebblesgin certain Weald-giavels wth an origin by 
means of streams flowing. the? direction of the present rivers. 
4 The antagonism between the character of the major valley of 
the Weald and that of any excavation producible by the agency 
of uvas. 5 The persistence of the old .coast -contour 
with the river-diainaze entering it from the north 6. 
The existence of a@cause, in the shape of am isthmus 
at Dover, sufficient to induce a strong tidal scour. Mr. 
Godwin-Austen thougnt that thé author had done his theory 
injustice in presenting only a portion ofthe Wealden area for 
consideration. He 1emarked that phenomena similar to those of 
the"Weald were to be found m,various parts of Western Emope. 
He was glad to find that ‘Mr. Searles Wood did no@iegard the 
escarpment as representing marine cliffs ; but he did not attach 
sufficient weight to the absence of any material of marine origin 
at their base, so that there was no evidence of the presence of 
the sea within the Wealden area. He differed wholly from the 
author as to the age of the gravels, for beneath the gravels were 
silty beds containing elephant remams. These gravels he was 
inclined to refer to a glacial period, as they contam blockgsuch 
as could only have been transported by the agency of ice, The 
el@phants found in the valley of the Wey are of the species 
(Æ. primigenius) which also occurs in the Selsea beds; and he 
believed both to be of glacial age As to the theof¥ of the 
depudation of the Weald, he professed himself a convert to the 
views of Messrs. Foste: and Topley, and cited what was now going 
on in Helgoland ım ilustiatzon of atmospheric-denudation.—Mr. 
Whitaker ebserved that the present absence of gravels along 
parts of the valley.of tae Thames affords no proof of theh not 
having formerly existed He poimted out the soft and friable 
nature of most of the rocks c? the Wealden, which would account 
for their absence in the gravels The only really hard @ock was 
the Chert of the Lower Greensand, which was abundant in the 
giavels of West Kent. Angular flints occurred at the base of the 
chalk-escarpment wherever it had been carried back by denuda- 
tion. The major valley of the Weald had been spohergof, but 
he demed that any such valley existed ; it was merely a series of 
numerous small valleys. He could not conceive the 1ivers 
flowing against-the dip of the strata, as supposed by Mi Wood 
He sid not agie@ in the view dof the denudation of the 
‘Weald being such an enormous affair, wut thought that 
it might be due fo comparatively small causes. The President 
pointed ‘out that beyond Southend there was a section precisely 
similar to that of Giays, It was a mistake to suppose pebbles 
from the @\Vealden areaedid not occur n the Thames gravels, 
s j > 
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dTe theught that mygh of the denudation of the, Wealden area 
might have taken piace before the glacial perfod. The pie- 
sence of Terflary pebbles in thg Wealden area Dyght readily be 
accounted for by their presencéat the edge of the escarpment. 
Mi. Searles V. Wood, jun., m ply, justified himself for having 
limitéd his observations to the northern part ofethe Weald, as it 
was there only that 1t cquid be brought into juxtaposition ygth 
the glacial beds.* He maintamed that, under certain circum- 
stances, no beaches 61 marine beds were formed at the base of 
sea-cliffs, He pointed out that in Post-glacial gravéls large blocks 
of rock were frequently found, and protested against limiting all 
ice-transport tô the glacial period. He could not recognise the 
Selsea beds, with 150 living species? some of southern character, 
and none extinct, as glacial. He did not acknowledge the alleged 
softness of the Wealden rocks —The Earl of Enmskillen sent 
for exhibition a fragment of Lias Limestone from Lyme Regis 
perforated by Pholades. . 


Entomological Society, November 21.—Mg Alfred R., 
Wallace, F.Z.S., &c., President, in the chair. Exhibitions of 
Le toptera were made by Mr. Bond ; of Coleoptera by Mr. Albert 
Muller and Prof. Westwood ; and Mr. F, Smith exhnbited Phera 
florea, a Dipterous parasite in the nest of the wasp. The foflow- 
ing paper was read :—*‘ Descriptions of some new diurnal Zepi- 
doptera, chiefly Hespertide,” by Mr. A. G Butler. 


Ethnological Society, November 22 —Piof. Huxley, Presis 
dent, in the chair. Mr George, Macleay was announced asa 
new member. Mr Edgar Layard made some remaıks upon a 
collection of stone implements which he has fecently brought 
from the Cape of Good Hope. Some polished celts from the 
Naga Hills, between Assam and Burmah, were exhibited, and 
“Lieut. Barrow’s notes upon them were read.—A paper was then 
communicated by Dr. Bleek “On the Concord, the Origin of 
Pronouns, and the Formation of Genders or Classes of Nouns,” 
The author believes that the classes or genders m the sex- 
denoting languages originally depended, not upon the meaning of 
the nouns, but upf@n their represantative particl@s, which, in these 
languages, were primiarily at the end of the néuns. These gen- 
ders Were, from an onginally large number, giadually reduced,’ 
until ın the Aryan languages they were mainly two—one with 
the representative element, U, which 1s called the szasculine class, 
and the oper with the representative elgment, A TI, which is 
named the femzutze class. The eter appears to be a later 
development, into which, however, an original common plural 
gender, with the termination, A N I, may have been incorporated. 
‘To these endings the case-terminations weie affixed, and through 
pressure of the latter the orginal marks of gender have frequently 
been obscured. The concord was at first dueto the presence of 
these representative elements of the nouns in their pronominal 
character. Mr. Hyde Clarke, in eulogising this paper, sad 
that he had by independent investigation airived at some of the 
1esults detailed by the author. The speaker msisted upon the 
necessity of extending our philological studies beyond the Indo- ’ 
European languages. 


© MANCHESTER 


Literary and Philosophical Society, November 15.-¢- 
Mr. E° W. Rinney, president, in the char. “On the Tem- 
peraturegEquiltbi1um of an Enclosure containing a Body m 
Visible Motion,” by Prof. Balfour Stewart, LL D., F RS. 
It has been established that in an enclosme containing bodies 
which are all at the same temperatme, and at rest, the same 
amount of heat enters any surface forming part of the walls 
of the enclosure as leaves it in the same time, so that the body, 
of which this is the suface, neither gains nor loses heat. It 1s 
also known that if we take, not the guter surface of such a body, 
but any glane passing through its substance, say for instance one 
pfrallel to its outer surface, then, as much heat passes across 
this plane going into the body, as passes across it going out of 
the body m the opposite direction ; and further, this equilibrium 
of heat is known to hold separately for every one of the mdi- 
vidual rfys of which the whole heterogeneous radiation 1s com- 
posed. The effect of the motion of a body in altering the wave- 
length of the radiated hght is also well known. In consequence 
of this, 1f a cosmical mass, guch as a star or gnebula, should, be 
formed of incandegrent hydrogen, and be at the same time rapidly 
appioaching the earth, the hght which sturkes the earth will not 
be the double line D, but a line more refangible than it, and 
therefore this light will be able to pass through a mass of 1gmited 
sodium vapour at the earth’s surface without suffermg absorption, 
while, however, the light emanating ffom the sodiufh vapour 
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will still be the double line D. 
and the terrestrial sodium vapour should both be of the same 
temperature, yet the light radiate? by the latter will nod be the 
same in quality asethat absorbed. ‘This mstance would appear to 
show that the equilibrium which holds 1n an enclosure of unifarm 
temperature when all the substances are“at rest does not hold when 
some of these are % visible motion, and that if in that ent 
closmie there be a body moving towaxls or from®the sur- 
face of the enclosure, the heat which enters the surface from 
the moving body will not be the same as that whieh the suy- 
face gives out. Suppose for instance that the walls of the en- 
closure are made of glass, and that the temperature of the 
whole enclagure cluding that of the moving body is 0° C., then, 
were the whole at rest, the heat which strikes the glass sufface 
will all be absorbed at a very shoit distance below the surface, 


eand in hke manner the heat radiated by the glass will all ema- 


nate from a shout distance below the surface. But let us now 
suppose, to take an extreme case, that the moving body 15 ap- 
proaching one of the glass suifaces%o rapidly that the heat 
which it emits has been so much increased m refrangibility as to 
enter the boundary of the visible spectrum. Then, while the 
heat radiated by the glass will still continue to proceed hom a 
very short distance beneath the surface, the heat absorbed by 


ethe glass from the moving body will be able to penetiate toa very 


copsid@able depth beneath the surface of the glass. The outer 
layer of giass will thus lose, while the mner layer will gam 
heat. No®&, i@is possible to conceive an enclosure with a fixed 
diaphragm, and containing a revolving body, so arranged that 
the heat which leaves it in the duection of a certain part of the 
enclosing surface, shall alwavs be given out by that part of the 
revolving body which is moving towards the surface; while, on 
the other hand, the heat given out by the revolving body to 
another surface, shall be given aut when the revolving body 1s 
moving from that surface, There will thus be a want of temper- 
atue equilibrium among the vaiious layers, those near the sur- 
face being somewhat different in temperature from those beneath. 
But when we have a temperate difference of this kind, have we 
not acquired the power of converting heat into work? Ft would 
thus appear at first sight that the mewe Bresence of a moving 
body has given us the power of obtainmg work fiom an en- 
closure all of whose particles were originally at the same tem- 
perature. This appears however to be opposed to the theory 
‘of the dgssipation of eneigy, and in consequence we are induced 
to think there must be some erro: in the assumption. Now, does 
not the unwarranted part of the hypothesis consist m our sup- 
posing that the revolving system can continue to revolve without 
losing,part of its visible motion? When two moving bodies ap- 
proach or recede from each ather, is it not possible that each 
loses a small part of its visible energy, while at the same time 
thee is a surface disturbance produced in both? It might be 
said that, believing in a medinm pervading all space, we were 
prepared for a stoppage of motion of this nature, and that there 
is-therefore nothing gained by the supposition which has been 
made; but it might be replied that by looking at the problem in the 
above light, we appear to connect this stoppage of motion with 
other facts, besides being made aware of a source of surface dis~ 
turbance when cosmical bodies approach or recede from each 
other. Postscript added 19th November.—If we imagine a stop- 
page of the motion of cosmical bodies of the nature above de- 
scribed, then if the two approaching bodies be exactly equal 
and simular, either extremity of the medium between them will 
be similarly affected by the motion denved from the approach- 
ing bodies ; but if these bodies are unequal, the two extremities 
of the medium will be dissimilarly affected. 


Microscopical and Natural History Section, October ro —Mr. 
Joseph Baxengell, President of the Section, in the chair, Mr. 
Joseph Sidebotham read the following paper :—~‘‘ On the Vina- 
tians of Abraxas grossulariata.” 1@ vanatior® in animals and 
plants are of geat interest, and each contribwtion te the stoie of 
facts accumulated relative to these variations, their cauges and 
limits, is of value m determining the identity and limits of 
species, in whatever way we interpret the word sfeczes. Abraxas 

ssulariata 38s probably one of the angst vanable insects we 


„possess in this country inecolour and mafkings, an? it would be 


quite pardonable m any one not well acquanic@with*it, were he 
to split it up into four or five species , but although 1 varies im 
cgiour and markings’ m such a great degree, all these varieties 
are jomed together by giadual gteps, amd yet no step is found to 
jom iteto {fe next species on our list, dévaxas ulmata. The 
larvee of thie species will fegd upon the leaves of most trees and 
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* shrubs, and are therefore easily experimented upon, as to whether 


the changes in food influence the colour or markings. So far as 
my Owneeyperiments, and I bélieve those of others are concerned, 


e no difference whatever can be detected from the varieties of food, 


except in size. That long-contiftued changes of food through 
many generations might “have a perceptible. effect, ıs however 
„more than probable. The type fom of tĦis moth is too well 
known tfrequire dese:iption Iwill therefore exhibit a drawer of 
specimens, having the type form in the centre, the various forms 
rapiating fromit in steps, in one line ending m white, another 
in black, another in which the white ground ruus gradually into 
brown, and various other marked varieties. We may divide 
‘these into the following sever groups :—-1 Variation, White, 
or the spots very few and distant: this lead up to the type 
form. 2. Spots joined together, forming curves and lines. 3, A 
variety of intermediate spots and patches. 4, The spots at the 
border becoming lines, and running towards the base of wings 
5. Spots confluent, forming solid black patches over nearly 
the whole of wings. 6.°The spots having the type form, but 
the white ground tinged with a smoky brown or drab colour, 
sometimes suffusing the whole fof the wings. 7. Spots of the 
type form, but the giound of wings bright yellow From various 
experiments with many thousands of larve of this species, I have 
come -to the conclusion that these variations are in a great 
measure hereditary, that one brood of eggs will produce moths 
of forms in a great measure identical, if the parents be of the 
ordinary type; if the eggs be the produce of m@ths @f extreme 
colouring, varying much from the type, then, although the bulk 
of moths will be marked dark or light as the parents, there will 
be others of the orduary type, and also some of the very opposite 
character of marking, precisely as in many florists’ flowers the 
seeds from those varying most from the original form are known 
to produce the most marked and opposite varieties. These ex- 
peimments can only produce approximate results, unless a great 
number of years could be devoted to them, and ın this and many 
others of our most variable species, it 1s almost impossible to rear 
them in confinement beyond the second generation. 


November 7.—Mr.@foseph Sidebotham exhibited a sefies of 
specimens of Limobzus dissimilis, from Llandudno, on which the 
markings were very distinct and perfect, he discovered the 
species in considerable numbeis beneath the floweis of Gera- 
nium sangurnenm.—Mr. Spencer H. Bickham, jun., reported 
occurrence of Myosurus minimus, L., in plenty at Valè Royal, 
near Northwich, which species, he believed, had never 

reviously been noticed in the neighbomhood, — Mr. 
Bickham then exlubited a series of specimens of Zoly- 
gonum minus, Huds, collected at Mere and the surfound- 
ing district; he stated that he had searched for P mte, 
Schrank, but without success, and believed with Mr. Hunt, that 
luxuriant specimens of Z minus had been mistaken for it: 
on the other hand he called attention to the fact that in 1859 
Mr. John Hardy, to whom Mr. Bailey had previously alluded, 
distributed specimens of P. mrte from Mere, through the Thirsk 
Exchange Club, and on this authority Mr. J. G. Baker, the 
Curator, remarked in the repoit, ‘‘new to the Mersey Pro- 
vince.” It seems doubtful also whether Alopecurus fulvits, 1e- 
ported from the same locality, has not been erroneously 
recorded, peculiar states of 4. geniculatus having been mis- 
taken for it. As, however, it was found in considerable quantity 
at Oakmere in 1868, it appears probable that it may occur 
elsewhere m Cheshive. 


LEEDS 


Field Naturalists’ Club (Young Men’s Christian Asso- 
ciation), October 24.—The first meeting of the winte: session. 
took place this evening, Mr. Coates in the chair. |p entomology, 
Mr. Liversedge exhibited spgzimens of Latyrus ægeria, Argynnis 
selene, Anthrocharis cardanunes, and Pamphila sylvanus, elk 
collected in Gus nefghbourhood.—Mr. Turner exhtbited a variety 
of insects taken near Selby, including Cerura vinula, Triphena 
jimbria, Argynnis paphia, and Saturnia carpini. ~In oology, 
Mr. Coates brought the nest and egg of the ring ousel nies Ep 


Ilkley. —Mr, Beevers ral Mr. Taylor wer the principal exhig 
. bitors in the gogghological branch, Mr®Beevers exhibiting Urzo, 


pictorum from Went@Vale, Cyclostoma elegans, Thorparch, and 
Limmea palustris var. corcus, Knaresbro.—Mr. Taylor exbited 
Tamna glabra, Hela vircata var. submarituna, Planorbis cornems 
var, adéina, and a small @llectiow from Wisconsin, U.S. 


© 
November 7.—Mr. W, Coates ın the chair, Mr, Taylofieada 
® 


short paper describing a conchological visit to Boston Spagluring 
tlee present month, Amongst the specimens taken were Cyclo- 
stoma elegans, ied lapitda, H gantiana, and Puta marginata, 
specimens of Which specjes, anda number of others, were exhi- 
bited.—Mr. Wood brought forg exhibition a fine collection of 
shells, ulustrating the Pontefract district.—Mr Roebuck®*exhi- 
bitgd several species of shells taken in the neighbourhood of 
Hatrogate —Mr. Scholefigld exhibited*the American mosquito 
and a fine specimen of Bombyx cynthia —-Mr. Denny brought 
for inspection & quantity of wheat infested by the wheat weevil, 
and a specimen of the death’s-head moth, 4. atropos.—Mr. Liver- 
sedge exhibited a number of msects taken in he immediate 
neighbourhood, mcluding La@ocampa quercus, Smerinthus popule, 
Nemeobius luctna, and Lycena alsus. ‘The next meeting was to 
be held November zīst, when a paper. was to be read by Mr. 
Acomb, ‘‘ On geology asa study.” . 


NORWICH 


Norfolk &nd Norwich Naturalists’ Society, October 25. 
—The President, the Rev. J. Crompton, in the chaw. Asmat 
elaborate and interesting paper Was 1ead by Mr. F. Katton, 
“Ow Diatomacea and the lower forms of vegetable life as 
revealed by the microscope” The lecture, for such it may 
more properly be termed, was illustrated by diagrams, showing 
some of the most familia as well as most peculiar forms of 
eVesmids and Diatoms ; and at the close Mr. Kiıtton exhibited a 
series of very beautiful photomicrographs, of similar objects, 
executed by DrgMaddox. The Chauman, in’ offering to Mr. 
Katton the thanks of the Society, and especially of the members 
present, for the time and labour he had devoted to their instiuc- 
tion, alluded in complimentary terms to the high reputation he 
had already attained throughout the scientific world, by his per- 
severing researches in this particular branch of natural history ; 
his skill as a microscopist being equalled only by the extreme 
accuracy of his descriptions of the most intricate and minute 
organisms, At the request of the meeting Mr, Kitton consented 
to his paper being, published 27: *x/ers0 ım the Transactions of the 
Society. b 

EDINBURGH 


Royal Physical Society, November 23.—Prof. Duns ın the 
chair, The retirmgepresident, Professor Duns, aBivered an 
address, in which he referred to the eaily history and past 
achievements of the Society. A hundred years’ ago} eighteen 
students of nature banded themselves together for mutual profit 
in the pursuit of natuial science, under the name of the Physical 
Society, Here is the first list of the ordinary membeis, Session 
1770-1771 :—-William St. Clair, M.D. ; David Yosng, M.D. ; 
Thomas Melville, Thomas Smith, James French, James Wood, 
Robeit Stewart, Alexander Muir, James Dick, Henry W. Tytler, 
Malcolm Macqueen, Arthur Taafe, Daniel Gibb, Thomas Thor- 
burn, James Webster, George Home, Wilham Manuel, and 
William Keir. The names deserve to be brought out of the 
mists of 1770, and set before the Society in the light of 1870. 
The period was one well fitted to quicken young and ardent 
students, and to lead them to long to win their spurs in work 
G@osely kindred to that in which others were distingmshing them- 
selves. Eight years previously, Black had made public his 
theory of Latent Heat, and two years before he hac®been 1m- 
ducted to the Chemistry Chair in Edinbiigh. The mfluences of 
the day were bearing in on Hutton’s mind, m which “The 
Theory of the Earth” was shaping itself ito compactness and 
syinmetry. Ray’s Synopsis, Willoughby’s O» zthologia, Lister’s 
Stoliusca, and Elhs’s Coraléznes, were before the public. But 
these dealt with British forms. Scotland was still in the rear 
Nothing had been done to purpose for Scottish forms, except in 
the Scotza Jiustrata of Sibbald, most, valuable at thestime, go 
doubt, but also most suggestive of how much stil remained to be 
accomplished. It was in such circumstances the Physical Society ' 
began, and more than ten years elapsed before the foundation of 
the Royal Society of Edinburgh. In 1788 the Physical gbtained 
a Royal Chatter, and assumed the name ıt now bears. Its meet- 
ings were held fo. many years m the Royal Physical Society 
Hall, Richmond Court, a building which stood on a site now 
occupied by a chapel. From the o@tset its influence over work- 
ing naturalists was great and beneficial, and it ultimately ab- 
sorbed othe: kufdred associations, which had been at different 
times set up m Edinbugh, The Chuurgo-Medical, its semor 
by a few yemas, joined it m 1788, the Hibeinian Medical, in 





| 1799, the Chemical, ia 1803; the Natwal History, in 1812; 
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the Dfdactic, in 1893; and the Wernerian, in 9858. Between 
1771 and 1788 many well-known names occur among its listof 
members—Benjamin Bell, Profssors Aleaander unio, J. Hope, 
Joseph Black, Fiancis Home, J}¥mes Gregoiy, Alexander Hamıl- 
ton, «nd W. Hamilton (Glasg®@v). In 1802, Dr. Barclay and 
Charles Bell; m 1814, David Brewster. By®ts union with the 
Natural History, Socieg it enrolled among its members ethe 
botamsts, James Edward Smith and Robert Giown, and another, 
great in almost every department of science, literature, and law, 
Henry Brougham. Brown’s papers on the “‘ Botany of Angus,” 
and on the ‘Sexes of Plants,” are models in this department, 
and Biougham’s on ‘f Thunder” gpd ‘Combustion ” will well 
repay a careful perusal. One other notice: in 1828 the Pliman 
approached the Royal Physical with proposals to unite, and 
both societies appointed influential committees, with powers to 
form a union, After much consultation, they repoited ,“ that 
the union of the societies had been admirably accomplished ” 
But the Phnians, after the umon was consummated, rued the 
act, and refused to associate with their lawful head. The 
Rixan lived on for a season yn cold estiangement, and gradually 
passed into the dark On the list of ordinary members .of the 
Plinian 1s the name “Chales Darwin, Shrewsbury, No®, 26, 
1826,” The history of the Royal Physical Soqgety is substan- 
tially that of Scottish zoology. The latter could not be wiitten 
without the former. I have only to choose*these names from 
the list of our presidents to make good this remark :—Robewt 
Knox, Captain Thomas Brown, Edward Forbes, Robert K. 
Greville, James Y. Simpson, John Coldstreane, George Wilson, 
John Goodsir, Alexander Biyson, William Dick, Hugh Miller, 
Sır John Graham Dalyell, and John Fleming. In these men 


ə was embodied the great characteristic of our society. They 


were all practical naturalists. In November, 1849, Professor 
Fleming delivered the opening address, in which he urged the 
expediency of steps being taken by the society to bung before 
the Gove nment and country the gieat want of a general national 
museum for thegative pioducts of Scotland, agd to bring together 
the other collections in Edthburgh unde one roof. Steps 
were soon taken in these directions by public bodies and by m- 
fluential individuals. It again fell to Fleming to give the 
opening address, in 1855, and he could say—‘‘The gra- 
tifying getelligence at last reached us that the Board of 
Trade Mad resolved to institute anè industria] museum for 
Scotland in Edinburgh.” The Society mht claim the merit 
of one of the fist agitations for this great national institution. 
Dr. Duns passed a high eulogium on the researches of Dr, 
Strethill Wright on the Ceventerata and Protozoa, referring to 
the sensation produced by the deep-sea dredging report, inti- 
mating tif growth of chalk in one of the dredged localities, 
But honour to whom honour. Tu 1861, this note occurs in Dr. 
Wnight’s address to this Society. Referring to the oolite and the 
chalk, he says: ‘‘ Similar deposits are now in process of forma- 
tion over vast areas of sea bottom, especially in the Atlantic, 
Mediterranean, and Australian seas.” Smee the Society last met 
ithad lost one of its most distinguished members, Sir James 
Yotg Simpson. Dr. Simpson was born at Bathgate, Linlith- 
gowshne, on the 7th June, 1811. He sprang from a family long 
resident in the district, comfortablein worldly circumstances, ‘and 
noted for their strong mental powers and outstanding indivi- 
qualities. After being educated at the parish school, where for 
several years he had for a companion the late Prof. John Reid, 
of St. Andrews, Simpson entered the Arts course of the Univer- 
sity of Edinburgh. He commeneed his purely medical studies 
in 1827, and giaduated as M D in 1832. “Immediately after 
graduation he was elected President of the Medical Society In 
1833 he petitioned for a seat ın this Society, recommended by 
Edward Forbes. From 1832 to The beginning of 1836, he acted 
@as assftant to Prof. John Thomson, who occupied the Chair of 
General Pathology in the University. In Session 1839-40 he 
gave a course of lectures on midwifery, and in 1840 he was 
elected by the Town Council to the Chair of Midwifery, vacant 
by tæ resignation, and subsequent demise of Dr Hamilton, 
Dr. Simpson died on the evening of the 6th May, 1870. Dr. 


. Duns concluded by .some apposite observations on the motives 
that should mcite to natural history studies, and the methods by® 
a e e 


which they should be pursued, 
d 


Botanical Society, July 14-—Sir Walter Elliot, Pie- 
sident, m the charr.—i “On Kashmir Movels.” By Mr. M, 
C. Cooke, India Museum, London. The author remarked. 
that it has longe been known that truffles and®morels aie 


ewe recede irom the shore. 


found in N. W. India andKash mir, but no attempt has hitheito 
been made to determine the specyes. Some years ago, applica- 
tion was made to the Agricultural and Horticultural Seciety of 
the Punjab, and to other sources, for specimens, but without any 
result. He had, however, låtely received, through Dr. Je L. 
Stewart, a string of dried morels, said to be the morels of Kash- 
mir, and sent by M® Baden Powell, of Lahore. This String coh- 
tains twe distinct species, both of them mall, and heither of 
them the Morchella esculenta of European markets. The author 
gave some account of the history of morels as far as known, and 
concluded by giving scientific desciiptions of the supposed two 
new species from Kashmir. 2. “On the Characteis of the 
Flowers of Silene maritima and Silene wtflata, as regards. their 
Stamens and Pistils.” By. Dr. F. Buchanan White.” The 
author had examined 72 plants and 201 flowers of Stee maritima ; 
of these, 39 plants were perfectly hermaphrodite, 11 had the 
stamens aboitive, 10 the styles abortive, 11 the styles partly abor- 
tive, and T with the stamens partly abortive. Ot the 201 flowers 
examined, 122 had three styles and three-celled ovary ; 68 had 
four styles and four-celled ovary ; and 11 had five styles and five- 
celled ovary. 3. ‘* Notes ola Botanical Excursion to the neigh- 
bourhood of Perth.” By Mr. John Sadler. 4. ‘‘ Results Ob- 
tained fiom the Cutting and Transplanting of a Plated Horn- 
beam Hedge.” By Mr. M‘Nab. 5 “On the Guachamacan, a 
peisofous plant growing in the Llanos {plams) of Venezuela.” 
By M. Ay Ernst, Caracas. 


_— 


GLASGOW 


Geological Society, November 3.—Mr, John Young, Vice- 
president, in the char. Mr. James Thomson, F.G.S., sub- 
mitted to the Society some remains of fish and molluscan life, 
which he had recently discovered in the neighbouring coal-fields, 
and which were new at least to the west of Scotland. These 
were Acanthoides Wardti, from Andrie; Athyris pisum, from 


Brockley ; and Anoma corrugata, from Dalry. He pointed oute 


the characteristics of these species, and described the relative 
position cf the beds in which their remains had been found. 
1. The Acanthordes was a well-presewve®? specimen, showing the 
dorsal and anal spines in their natural position This was of 
some importance, as these spines had frequently been found 
singly, and could not be referred to any known genus; but this 
discovtty enabled paleeontolcgists to name and classify these ich- 
thyodorulites. This species had also been discovered :n the 
Staffordshire coal-field by Mr. John Ward, and named by Sir 
Philip Egerton, E.R.S., after its discoverer. It also occurs in 
the &dinburgh coal-field. The specimen before them had been 
found near Airdne, in the upper members of the Clyde coal- 
measures. 2 Arhyris, This little fossil occms at Brockley, 
Lesmahagow, and Roughwood, Ayrshire. From the resem- 
blance to Zerebratula Saculus, it had often been mistaken for 
that shell ; but when placed under the microscope the structural 
characters indicated that ıt could not be referred to that genus. 
It had been submitted to Mr. Thomas Davidson, F.R.S., who 
named it A£. psum, from its pea-like form. 3. Amomia corru- 
gata. This is the first well-authenticated specimen of Anoma 
that has been recorded from the Scottish mountain limestone. 
It 1s found in a band of shale which underlies the ‘* Linn” lime- 
stone, near Dalry —Mr. D. Z. Glen, C.E., gave some notes on 
the boulder-clay laid open in the excavation now going on for a 
new dock at Cartsdyke, near Greenock, and referred to the 
abundance of arctic marine shells and other organisms found 
embedded in it. The shell-bed seems to occur in a hollow of the 
boulder-clay, which has been exposed to view by a deep cutting 
running parallel to the nver, or east and west. On the northern 
side of this cutting, nearest the river, the bed 1s several feet in thick- 
ness ; but dn the other side ıt thins out, and finally disappears as 
In (Me other direction, from east to 
west, ıt is seen to abut suddenly ‘against the bquider-clay, and 
thus occupies a hollow of no great extent, in which, however, an 
immense number and vaulety of marine organisms ar crowded 
together, forming one of the richest beds of such clay yet dis- 
%overed on our western coast. At tye same time there was 
reason to doubt Whether the deposit & now fowad in its natural 
position, or has not been dug out fiom SOW weighbouring part 
of the shore, and laid down to improve and level the ground, 
maby years ago, an forming the policies where the excavation 1s 
being made. On this point, howgver, he would not express a 
decyled @pinion,: and other members who had visited the spot 
weie noteunanunous regarding 1t, - 
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Royal Irish Academy, November 14.—The Rev. Pro- American Philosophical Society, Oct. 21—Prof. Cope 


fessor gellett in the chair. The Rev. Maxwell Close read a 
e paper $ On M. Delaunay’s Views relating to the condition of the 


é k 4 a 3 ., k * 

> ERTA a ae aa pafer was sein gos eed: whales of economic value found within the tropics, being the ob- 
A oe “Cm. the dihalne aliendant onthe Transcuption of | JES of pursuit in the Caribbean Sea. Having received a skeleton 
Bi Seconds ana ie eats OF Avo dne hen T e oe fr8m the island of St Baytholomew, West Indies, he presented a 

ea sd the re de tay Suit: & series OF casts of Ogham ee detailed account of its structure. He pointed out important 

apd pointed out the advantages of them to students of the subject. eine Aula ae aed Othe lon epee Oh eae ees 

Dr Stokes and Professor Ingram congratulated the Academy on DE e p meram n mandible a of na ara pou 

this important addition to its collection, and Di. Ferguson was | -7 Scorge merson read a paper on the pert taken many 
ried to consider the expediency of issuing Seas of the | JESS a50 Pe ee ee ee ee 
E a eat E E Oe ener eke on Institute of Philadelphia m establishing stations for meteorologi- 

i 8 Per Poep cal observations 1h Pennsylvania, detaihng the arrangements 


to a futme meeting,—-At a meeting of the Council of the 2 f 
Academy on the goth inst., ıt was resolved to recommend to the® T eu ns oa a full seres of servations at 


Academy that Her Majesty’s-Government be memortalised to use 
their good offites ın order to prevent, as far as possible, any injury f 


read a paper#“ On the Osteolfey of Megaptera bellcosa” He 
stated that this species Of whage was one of the few whalebone 





durmg the present siege to the collections in Pais, which are BOOKS RECEIVED 

universally acknowledged to be of inestimable value to science, EnGiisu —Odd Showers, or an Explagation of the Rain: Carriber (Perth) 
literature, and art.” In pursuance of this resolution the following | —Our Feathered Companions. Rev. T Jackson (Partridge). 

memoal to the Government was adopted on the motion of Dr. | _ P@eicn — (Through Williams and Norgate)—Stemkohlentheer: A. 


: ey : Pubertz,—Beitrage zur Histologie des Geh@-organes Dr. Rudinger.—Die 
Ingram, seconded by Professor Hennessy : We, the president Klemschmetterlenge der Umgegend Munchens A Hartmann Biologiche 
and members of the Royal Inish Academy, desire to call thee Briefe von Dr. G Jager —Die Prams der Naturgeschichte: P. L Martm. 
earnest attention of’ Her Majesty’s Government to the irrapara}ile | —Geometne der raifinlichen Erzeugnisse em-zwei-deutiger Gebilde Dr E. 


: ` i sas A Weyr —-Die Geometrie und die Geometer vor Euklides C A Bretschneider 
loss which would be sustained by the whole civilised world if the ®*—Dıe Pflanzenstoffe, 3° Lieferung Husemann —Elemente der VA, 


inestimable scientific, hterary, and other collection®of Paris should | C F Naumann —Beitrage zur Biolopme der Pflanzen, 1t° Lieferung : Dr F 
be destroyed or seriously injured during the siege. That city con- | Cohn —Die Spectrglanalyse: Dr Schellen, 2t® Auflage. i i 
tains galleries stored with treasures of ait, libiaries mch m every 
species of literary monument, and scientific museums which are 





amongst the foremost in their several kinds. These collections DIARY 7 


represent the accumulated labours of many generations, and are, THURSDAY, DECEMDER 1. 

in truth, the property not of France only but of the whole civilised avid: Soait. ACacannioeae) Meit 

world, Many of the objects contained m them, if once allowed | Loxpon INSTITUTION, at 7 On Gems and Precious Stones: Prof, 

to perish, no subsequent exertion could ever replace. The fate of Monis 

e the hbrary at Strasburg shows that these priceless collections are | LINNEAN ise? oe 3 . m 

in real and imminent peril from the operations of the war. It 1s box iat ee oe toena , at 8-—-On some Derivatives Of Anthracene: Mr. 
not for us to pronounce any opinion on the merits of the present | Sociery or ANTIQUARIES, at 8.30 —Faliscan Inscription Padre Gasucci 
lamentable struggle, or*onethe conduct of either of the contending SUNDAY, DECEMBER 4. 
parties ; but as members of a body having for its object the | Sunpav LECTURE SOCIETY, at 3.30 ~-Onthe Telescope and its Discoveries : 
cultivation of science, literature, and archeology, we protest, in Mr. R.A Proctor. . 
the name of the intellectual mterests of humanity, against the MONDAY, DECEMEER 5. 8 
destruction of these collections ; and we respectfully call upon | Roya. INSTITUTION, a: 2 -—General Monthly Meeting. 
Her Majesty’s Government to use their utmost efforts for their Lonnon Institution, at 4 ~On Chemical Action: Prof. Odhng. 
preservation, by umpressing on the belligerents the duty of taking TUESDAY, DECEMBER 6 


ution for therr protection from the dangers to | ANTHROPOLOGICAL Society, at 8--On the Races mhabiting the British 
every possible precaut p > Isles Mr A L Lewis —On Archaic Structures of Cornwall and Devon . 


which they are likely to be exposed ° ° Mr A L Lewis —On Forms of Ancient Interment in Antrim, Dr Sinclair 
Royal Geological Society of Ireland. W.. Stokes, F.R.S., Holden 
in the chair The Rev Prof. Haughton, F.R S., read a paper WEDNESDAY, DECEMBER 7 


«On the amount of honzontal thrust produced by the secular | Sociery or Arts, at 8.—-On the American System of Associated Dairies, 


r : : . and 1ts bearing on Co-operative Farming, H M Jenkins. 
cooling of the earth, and its effect in producing continents: and GEOLOGICAL Society, at 8 —On Fossils from Cradock, Cape of Good Hope 


seas.” In, the discussion which followed the reading of this Dr George Gray 0 South- ; 

l ge Gray n some points in South-African Geology, Part 2: M 
paper, Professor Hull, Rev. Maxwell Close, and Mr. William | G W Stow —On the Geology of Natal Mr C L Caie bach -On the 
Ogilby, took part.- Professor Macalister, hon. sec., exhibited a Diainond-districts of the Capo of Good Hope Mr G Gilfillan. 


collection of volcanic rocks and of fossils from. South Italy, pre- THURSDAY, DECEMBER 8 bad 
sented by Prof, Guiscaidi and Mr. R. Mallet, also a collection of | Loxnpon MaTHEMATICAL Socrwery, at 8—Further Remarks on Quartic 
fossil’ Devonian Plants from Nova Scotia, presented by Principal urfaces. Prof Cayley --On the Polar Correlation of two Planes@and its 
Dawson Connection with their Quadme Correspondence: Dr. Hirst — On Systems 
, i of Tañgents to Plane Cubic and Quartic Curves Mr L J. Watker —On 
BERLIN the Oider and Singulanties of the Parallel of an Algebratcal Curve Mr. 


Royal Prussian Academy of Sciences, July 14.—Dr, A. $ Roberts 


a memoir on the Aromatic Cyanates, con- | SOCIETY or ANTIQUARIES, at 8 30 
W. Hofmann read y > LONDON INSTITUTION, at 7 30.—On Count Rumford and his Philosophical 


taining investigations on derivatives of the phenyle, tolyle, Work. Mr. W. Matteu Williams 
xylyle, and naphtyle series. __ i 

_” July 25 —M. Kummer read å paper on the Algebraic Systems 
of the thid order, Prof. W. Peters read descriptions of New CONTENTS Bice 
Species of Shrews from the British Museum The species were | Menca Scuoois 1n ENGLAND AnD Germany. III. By S. STRIKER . 3r 
Crocidura retusa, from Ceylon, C. fetida and C® dori, fiom | POLARISATION OF THE CORONA By Prof E C. PICKERING arse é 
Borneo, C. montwola, from Ja, C. microtis, from Hong Kong, | Tue Resources or La Puata, By the Rev. C. J. Rosinson, F.L.S. 83 
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genus Lachyura, C. waldemarss, from Bengal, C. ceyanica, and The Diffculues of Natural Selection—A. R Wacrace, S. N.. 

C. media, hom Ceylon, C. sumatrana, from Sumatra, C. Jus- CARVALHO, jun , C] Monro Poena ag .-Ħ¢. 85 
@ cipes, hom Smgapore and Java, and C. Zuzoniensis, from Manilla. De oeo A OARE E ARE N Oo E e 

—Dr. Hofmann tead ag agcount of various investigations relati#g Glass Floats off the Isle of Lewis.—Col G Greznwoon | | | 8 
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THE ECLIPSE EXPEDIFION 


EFORE this reaches the *hands of our readers, 
both sections of the English Government Eclipse 
Expedition will be on their way, the one to Spain and 
Algiers, the ther to Sicily. The article in our last number 
will have given a general idea of the work to be done, and. 
we think it willbe admitted that seldom has so much work 
been laid dht to be accomplished in a brief two minutes, 
To choose the right men for so important an investigation 
in a scientific point of view has been no eagy task; but 
the list may now be look d on with satisfaction as com- 
prising men of known &bility, and of tried powers of 
observation in the varjous departments of Science®con- 
cerned. Astronomy, chemistry, spectroseopy, photo- 
graphy, pure physics, are all worthily represented ; and 
f om our Paris intelligence this week it will be seen tha 
there is good hope of M. Janssén being abr to leave 
Paris to join in the Expedition. i i 
_ We can now only wish for both parties that the Im. 
e Will be propitious for the work they have undertaken. The 
time during which the observations can be made is so short 
thatthe most careful arrangements will be necessary to 
utilise the observing powers of every member of the party. 
Each will havedus work definitely laid ouwfor hım. On the 
performance of the assigned duty withoft regard to other 
phenomena which come within the sphere of another 
man’s work, will much of the success of the Expedition. 
depend. 

But scarcely less important than’ the arrangements at 
the moment of the eclipse, have been those of the 
Organising Committee, which bad the charge of the pre- 
parations for the Expedition. The unfortunate delay which 
took plaag in *ascertaming the mtentions of the Govern- 
ment, threw on this Committee, after that intention was 
known,-an’ amount of work compressed into the space of 
a few weeks, which ought to have extended over as many 
months. < It was only 1n the first week in November that 
a definite assurance was received that -an application for 
money and ships for the purposes of the expedition would 
be likely to be successful, The work to be accomplisht€d 
by the Committee between that time and the first week in 
Dec mber, was such as those experienced in such matters 
might well shrink from ; but, thanks to one or two indfVi- 
duals who had the advance of science at heart before any- 
thing else, the work has been done, and, what is more, has 
been well done. To Prof. Stokes in particular the thanks of 
the scientific world-are due, forehe untiring assiduity with 
which. We has laboured to bring the affair to a successful 
issue. 

_ If there, is one cause for regret in the progidmme of 
“arrangements, it is the absence of any one name among | 
the observers who are going out, who can be said jto 
directly represent the Government, It isa Government ‘: 
expedition, undertakenewith the assistance of publi 
money and ships belong ng to the nation ; and it would 
have been right and fitting to have seen at the head of it 
one of the Government astronomers, rather than that all 
the labour of the- organisation ang all the credit of the 
observations, -should they be succes sful, should “fal to 


von. uf. . 


a 


1 9 


NATURE. | 


i i = 2 
r 
| i L] -t r” ; k ` e, e 
kal KAA ® 


1OT 


a 


EA, ee See ee A ee ee AE 

@ 
the lot of privaté persons This expedition will, indeed, 
form a conclusive argument dgainst those who peve held 
that if Government hold outa helping hand to Sciegce, this 
will act as a bar to all private entasp ise. Had the Govern- 
ment held back altozetlier from offering their assistance, 
no- English expedition-would have been‘org inis®d ; indi- 
vidual astronomers who felt sufficient enthusiasm to give 
up their time, and spend their money in furthering the erfds 
of Science, would have keen compelled to avail themselves 
of the generous and munificent offers of assistance from 
the American Government. Need we say in what light this 
would have been regarded by contemporary science and 
by.future historians? Coverament having once stepped 
forward, and assumed its rightful, position, a stimulus was 
thereby given to private enterprise ; every individual con- 
cerned felt that not only the interests of Science, but the 
honour of his. country was at stake, in doing his part to- 
wards ensuring a successful result ; and probably never 
has gn expedition beer: better organised, and started 
under happier auspices, notwithstanding what has been 
said to the dntrary i in one of the daily papers, which has 
evidently been ~misled~by those who have a purpose to 
sérve in abusing the Committee. 

Now that the Government has put its hand to the work, 
we are bound to say it has done so in no grudging spirit. 
More has already been done than the promoters of the 
Expedition were at first given to expect. Not only has the 
Urgent been placed at their disposal, to carry the Spanislie 
and Algerian party-from Portsmouth to their destinat on, 
but'a despatch- boat, the Psyche, ig told off for the Sicthan 
expedition. All the “foreign Governments concerned ap- 
pear determined to emulate this good will; the arrange- 
ments, of that of Spain we have already published. There 
is reason to hope that the necessary apparatus wil pass 
through every custom-house, duty free, without the slightest 
impediment, It is hoped that the Sicily party may com- 
bine with that sent by-ythe American Government, and 
may do their work and publish their results in concert, 

Our readers need hardly be reminded of the special 
object which it is, hoped will be accomplished by the pre- 
sent exped.tion : the scttling for ever of the vexed ques- 
tions concerning the luminous appearance visible in total 
eclipses, known as the Co.ona, both as to its actual 
locality and its constituticn, which still have to be settled, 
notwithstanding some hard writing to the contrary. In 
all these observations the utmost nicety of observation 
will be required, and some ingenious and novel contriv- 
ances wiil be employed for the determination. 

We shall take the earliest opportunity of placing the 
results before our readers. “We have taken means to have 
a report sent to us by telegraph from every ‘station, and 
shall hope & be. able to summarise s them-in our issue of the 
pth inst. These edfly report?’ will be tht more valuable, 


“as up to the*present time we ‘have no offici] account of 


‘the observations taken in ‘Spain during the total ¢@lipse of 


,1860, With the .exceptior of Mr, Warren De La Rue’s 





einvestig gation. | 
e 


= observations, published’ by hin. no results of that 
expedit.on have yet Been made known towhe public. 
We have now only to wish the Ecfipse Expedition, and 


every member of It, a pieasant and prosperous voyage, and 


a happy getun to England with tic consciousness of 
having céptributed something to the prcgre s of scientific 
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*e ° HAEC KELLS NATUR 4 L HISTORY -OF Between these two chapters the author has, in the sagon 


ed@tion, introdfced a totally new chapter on what he call 
*e CREATION Chorology, ¿ep the theory of fhigrations, in which he dis 
> Naturlivhe Schopfungs-Geschichfe. Von Dr’Ernst Haeckel. | cusses.the influence ofmigrafion on species, the cause 
2% Auflage. (Berlin :-Reimer, Ta Tongo Williams | of migration, the effect “of changes of climate, and®th 
‘and Norgate.) ` question of centres of, creation;-and pg nts out the probabl 
ERE there any seed of “evidence to show how | results of the Glacial: ‘ephe The- palæonfological sketc 
e VV busy in the happier times of peace the German | is also much ehanged i in the second edition, th: “theory « 
public was with Darwinism and general Natural History | ante-periods,” which: ‘has-found b but little’ favour with geol 
topics, it would be amply supplied by the history of this | gists, being, though unwilljogly, withdrawn. 
work? the preface to the first edition of which was written The remainder of the volume, nearly half, is taken u 
in August 1868, and the second edition of which is now | with a concrete history of creation, ze. with an accour 
before us. The work is, broadly speaking, a popular ? of how, and by what steps, all kinds of plants and animal 
sketch, not so much of the Darwinian theory, as of | have grown out of the primordial moners, those first exis 
Haeckel’s extension of tl@at theory ; in many respects itis | ing living ¢hings which were, according to Haecke 
a new “Vestiges of Creation,” the old question being | neither plants nor animals, but belonged to a third King 
viewed from a new stand-point, and the treatment of it | dom of Protista. This part of the work therefore is 
adapted to new feelings and new times. The old work | descfiptive genealogy of all living.beings, the pedigree < 
was modestly entitled “ Vestiges ;” Prof. Haeckel calls his | each kind of *creature being made out, or rather conjec 
a History ; and indeed a detailed comparison of the two | tured out, as far®s present knowledge will allow. 
would bring out in a wonderfully vivid manger @oth the | e In the second edition, as might have been anticipatec 
progress of zoological inquiry and the change i in zoolozi- the genealogies are very much extended, and given wit 
cal temper which has taken place i in the intérval between much greater detail than in the first ; in particular, ther 
the dates of their publication. is a new whole chapter on the migration and dispersion « 
The- relation of Prof. Haeckel’s extended views ‘to the mankind, and on the species and races of men. Th 
‘original theory of Mr. Darwin is very well indicated in a results of phylogenic speculation or ‘inquiry are graph 
few lines of the preface to the second edition. “ Darwin- cally shown in elaborate genealogical trees; and a ne 
ism is neither the beginning nor the end of the theory large plate shows at one glance how all races of men hav 
of evolution; it is far away removed from tending to probably spreadefrom a hypothetical paradise once situat 
narrow or to fix an absolute limit tó further inquiry. Just | in the great corftinent of Lemuria, now sunk below th 
as every important forward step in science becomes at | waves of the Indian Ocean. i 
once the starting-point of many- new lines of advance, The result of criticism is shown in some few chines 
so Darwin’s theory of selection gives immediate rise to | in the several pedigrees, but on thə whole thesgpdiffer i 
many large extensions of the general theory of evolution ; | the second edition very ‘little from what they were in th 
and of these my Phylogenic theories are some of the | first. The Halisaurians, for instance, have been brougt 
first to hand. When, then, the orthodox Darwinians | back to the amphibians, and the Dinosaurs have bee 
cast at me the reproach that ‘ I go too far; that ‘I, out- brought nearer to the birds ; in fact, the whole arrange 
: _Darwin. Darwin,’ that ‘by my “Radicalisin I do harm to | ment of the Reptiles has bech a good deal” upsat. Othe 
“~~~ tme Darwinism,” I see in all, sich reproaches nothing | wise the still larger changes suggested by Prof. Huxle 
but an unwilling confession that I have extended the | and other anatomists, are referred to, but not admitted. 
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evolution theory away and beyond the hmits within In the first edition the title-page was disfigured by bein 
- which Darwin investigated the question, and Have not opposed to a picture of heads of men and monkeys, whic 
been’ afraid to carry it out to its grand consequences,” was at once absurdly horrible and theatrically grotesque 


In the early edition, the first six lectures are devoted to | without any redeeming feature either artistic or scientifi 

a historical sketch of the evolution theory ; the creation | I@ the second edition the heads have been increased, fror 
theories of Linnzeus, Cuvier, and Agassiz, and the evolu- | twelve to twenty-four, but their quality remains the samy 
tion theories of Goethe and Oken, of Kant and Lamark, | As a set-off against this, however, we are presented wit 

-of- Lyell-and Darwin being’ taken as landmarks. In the tWo really beaatiful and very instructive plates of the de 
second edition these chapters have been somewhat en- | velopment of several kinds of crustaceans and echinoderm: 
Jarged and improved, but on the whole stand very much | and one comparing the development of a tunicate and ar 

as they were, The next five lectures*(7—11) form a general phioxus. There is also a large comparative view, we 
exposition of the theory of Natural Selection, with discus- worth studying, of the embryos of the four vertebrat 
sions on heredity, adaptation, and the strufgle for ex- | classes at two different epochs of their developme&t. ‘ 
istencé.. In thè- SECOnS edition these chapters remain We have, in the above, attempted to give a gener 
almost exactly as*in the first. The same, mày be said of | idea of what the book is, and how the second editio 

the twélfth lecture, in which a sketch is given of Onto j| differs from the first, futile than to enter into any cřit 

© geny, or the development of the individual, and a my csm. The first edition has already received the ables 
~ parison mage beten it and Phylggeny, or the de’ criticism this country could give We will ventur, 
e  velopmenteof tee kind or species —in other words, Gene- Roweve ‘er, to meke one refieation. Had the ` boo 


aoe alogy. The two succeeding chapters discuss rapidly the | been written for scientific men, it weuld have bee 
cosmic history of the globe, the.primortial different. tiog | read by some with’ delight, by others with feelings c 
e of living from] feless tifings, and contains, under the title fret'ulness and worry, but by all with more or less < 
i of Periods of Cye ition, a short sketch of Pa’ gontblogy. | proht. Addressed as Jt 15, ‘however, to an intelligent an 
e © i 
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| selves to it there eand eer culture; and it is ma 
| irreligious to talk reverently of a Creator, am@ yet to 


refuse to seize ev portunity to become bgtter 
acquainted with th } thé 
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gies there must be, doubtless, and 
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he evidence already 
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net eee ES as das are now?” Rasher fault 
p educational arrangements to which Dr. Quain refers 
the excessive devotion to athletic sports which at prese 
prevails, This, he thinks, arises oa dhe. 


85." yi H, By har nature, poe De are slike dnatlés 
i stds in the shape of inverted pyramids, with each 
-tier Jess safe and less sound than ne'above it, A 

very little memoir may disturb the: lewer stages, 

andgthen a whole pile comes down with à run, ‘They are 
hot the kindof things to put before learners as the strong- 

holds of science. Some readers would learn in the’ first 
~ half of this velume tolove Darwinism betterthan biology, 
_ and before they had finished the second’ half, would 
< love Haeckel better than either. Others would pass rapidly 
| hrough. adisbelief in Haeckel and distrusg of Darwin to a 
_ State of complete doubt about biology in general, Worst 
of all would be the: ffect on such minds as that of a 
espeaker at one of } aig o o the Biological Section 







































universities, and wouid a come “Fight if t 
Pea tastes and propensitics of every. order of: mi 


d ene against the dangerous extent to which we. 
have earried the competitive system at the present. day, 
With all othe, best writers on the star Matthew 
Arnold i in pe ‘Ci 












boys Jeaving school’ one general amination, which it 
would be necessary tò pass for entran o the a 3 
to the professions, and. othe pul es. For thi 
examination there would 1 I : preparation , Ae 
would only serve as a test of thee g@neral culture derived 
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= M. F. during a series of years from the training of skilled 
is _ | teachers. Afterwards the student ought to be allowed to 
EE Siig a cece has a Be ee 
“ | consult his own tastes in the choice of subjects of study, 
DEFECTS IN GENERAL EDUCATION The other matters of which Dr. Quain speaks, are the 


necessity for a higher order of masters in our national 
schgols, and the absurdity of mixing up with strictly pro- 
| fessional training in medical schools instruction in physics 
chemistry, and botany. We hope that so thorough SAR 
exhaustive an exposure of the weak points in our educa- nS 
tional system, coming <s it does from so high an authority, =o 
will not be without its effect in quarters where the eis the 
power, if only there was thë will, to bring about 
satisfactory state of things, 


On Sing Defects in General Education, Being the Hun- 

 terian Oratfon of the Royal College of Surgeons for 

a 1869, By Richard Quain, F.R.S. (London: Macmillan 
and. Co: 1870.) 


D* QUAIN begins the present lecture with a ee 
ate and Seen | sketch of the. career and pens of | 


















OUR BOOK SHELF 


The Natural History of Conomerce. By John 

(London: Cassell, Petter, and Galpin, 1870.) 
THE design of this book is excellent and it pas, o ] 
whole, been well carried out. vd f eathar i is we kno 





ia qn n the pi esent sy: tëm p eaa. Against this 
Dr. Quain protests with all the ardour that we expect ina 
. man imbued with the best scientific ideas of his time. “In 
“the first place, he insists that the study of our own lan- 
age and literature should hold a much more important 
“place in the education of our youth than is actually 
assigned to it. He thinks it monstrous that men should 
: ‘car@ully taught to read Latin and Greek, and be left in 

most total ignorance of the history of heir own speech, 
arcely any deny ks er of using it, and without the 
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quarters of the globe, with,a supp'ementary ter on 
Nature %rel Man as agents of change, The second ‘part 
© is descriptive of the commercial products of the Vege'able 
Kingdom, in which Meyen's plan appears again to have 
been followed in the main; it is DBaiyided into Food 
Plants, a¢d Industriel and Medicinal Plants. In the third 
part we have, in like manner, the commercial products of 
e the Animal Kingdom ; and, in the fourth, raw mine al 
products. The comments which we have to make are 
almost confined to errors of omission which can be readily 
rectified in future editions. We regret to sce still re- 
tained the antiquated clussification of the Animal Kingdom 
into Vertebrata, Mollusca, Annulosa, 
toroa. The sentence by which (p. 260) the porcupine ard 
she ant-eater are made members of the order Monotremata, 
is nodovbt merely an oversight. Among food plants, it 
is strange to find no mention made of the potato, nor, 
indeed, of any of our culinary vegetables, the cabbage, 
turnip, or carrot, with the single exception of the onion! 
We demur to the assertion that the morel is “one of the 

few fungi found in | 
safety;” among these few we Co not understands why 
the truffle and the morel only are given, the mushroom 
Indeed, the who s@bject of 
cing entirely 
ers to which 


the numerous fibres 

the esparto-grass, di 

daily becoming more impo 
@in exceed ingly useful vocabu 

the names of natural prod 

pean and Oriental 

safely recommended as® 

useful information on a ay 


Record of American E nfoinolozy “for the year 1869," 
Edited by A. S. Packard, Jun, M.D., 8vo. (Salem 1870. 
London : Williams & Norgate.) egi 
Turs is the second annual analysis of the literature of 
American Entomology which has .been published ugdir 
thescare of Dr. Packard. ‘Itemust be gratifying to entc- 
mologists to find that their scietice "ls so popular in the | 
United States as to render the production of such a work 
at all feasible, and we can only hope that the Editor may 
receive sufficient support to enable himnot only to continue 
it in its present form, but even to enlarge it and make it 
still more useful. Of course, with the general. ento- 
mologist, this Record can never take the place of the | 
entomological portion of the Zoological Record which has | 
` been brought out in this country since 1865, but it is of | 
the greatest value in giving. the European naturalist: 
intittdtions of papers and descriptions published in those 
out-of-the-way American periodicals which rarely fall into 
his hands. W. S. D. | 
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LETTERS TO THE EDITOR 
[The Editor docs not Hbl@ himself responsible for opinions expressed | 
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by his GorreMondents. | Mo notice is laken of sedate, 


communi@tior ce y 
e The Aurora Borealis by Daylight 
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T HAVE been expecting ever since the great display of Tuesday, 

Oct. 25, to sce some stafenyent that the Aurora was visible on tite | 

afternoon of th® day. Twas in Huntingdgnshfe, about four miles 4 
from KimbotoA tt the time, and being out of doors at half-past 
four P.M., saw a remarkable pale luminous appearance some 25° 
above the horizon and almost due east. At this point there 

were two ares of faint whge lineg one above the other, bath® 
ratiating outwards with a number of shi rt points. Rhe breadth 
of the upper are (which was rather the widest) migftt be from 
twelve to t ity times the appirenť Riameter of the moon. Tt 
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ance at 4.30 was likely to have any special interest. 


points marked 61, 68, 80, an 
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wa@ of course Woad daylight at the time, and the sky was per- 

fectly clear and goudless for a oop ea round these patches 


——— ee ERSE 


of light. They were vigble forgit least ten minutes, brighter 
and fainter alternately, and were§een by a friend as well as my- 
self. I was unfortugately called away, Ach- e 


> and prevented from w 
ing gbem while the sky became darker, After dark {at 5.30) 
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they had disappeared, but the ame aa circle mentiong 
Mr. Grove, from which the st radiated, was extremely ~ 
It did not strike meat the time that the appear- ~ 
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eitscurvenos of the talapak dipped 

‘greatest@isturbance of the telegraphs. ned 

before the erenimy disptay of the aurora, it may etbige be of 

use to recor! that it was also visible in the latter part of the 
afiernoon. i 

26, Finsbury Place, E.C. 
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James Curry 


The Spectrum of the Aurora 


Tue followin ; observations on the Spectrum of the Aurora were 
made by Mr. Alvan Clark, jun., in the neigh! uthood of Boston, 
on the evening of October 24. He 1 a chemical spec‘ro- 
scope of the ordinary form, with one prism, and photographed 
scale illuminated with a lamp. Four lines were seen ab the 
int 98. To reduce these tọ wave- 
den hs, the next day I measured the lines C, D, E, b, F, aad G 
with the same instrument, and deduced the annexed table :— 

N — - = 


Assumed | 


| length Line. 


557 (Common Aurora Line 
@;:6 Coroa Line? 


f 

| 
= 
434 he > 
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IE Hydrogen, 


The first column gives the name of the line; the second the read- 
ings on the scale; the third its wave-length, obtained from 
Anysriim’s chart, tnd by interpola%ion ; thefourth the wave- 
length of the line with which these lines are ppose: 

identical. The fifth column gives the name of this 
sixth the error in parts of the scale. — fir 
evidently wrong, and should probably have 63. For the 
other threm however, themgreement is remarkable, two coniu 
close to®F and G of nydrogemrene other td the line observ 
bd . . 


ine, and the 
measure is 
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Professor Young i in the solar corona, 
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The Hnes C andeF 
ving already oe observed, 


ihe discovery of 4e line G seems 
pf this gas in thé Aurora, The 







pola H 
dumm three, on account of the large 
curve was ther€fore constr acted, 
represented scale-readings, aud Bri: 
ware of the reciprocal of the wave-lengths. 
hould be very nearly a straight 
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EDWARD C. PICKERING 





ing of © ‘Monday, October 24, a very remarkable 
g spisy wa observed m New York City, “In the north | 
at first was an obscure segment, low towards the horizon, sur- 
mounted by a pale glow of light. Later, this was replaced by an 
extensive@omanifestation of beautiful streamers. 


e l 
But the most notable part of the phenomenon was a band of 


Brillant red light, varying in {s different parts constantly through- 
„out the evening; in brillianey, definition, and breadth, but in 
„general some ten degrees wide. It was seen early in the evening, 
could be traced from within fifteen degrees of the horizon in the 
“east and the west, extending 
the Zenith. 

The pen of this rosy band viewed from the south-east 
corner of the Central Park, was from 84 to 84 p.m., New York 
ty mean time, about as follows, ° 

nthe east; jast-above the horizon, passing almost centrally, 
and: diagonally through the fig of Cetus, say between 8 and 
ef Ceti; thence going westy ‘between Jirre occidentaiis 
cand y, “Aquarti, cand betwee d Delphinus, often ex- 
 panrding in width beyond the < Thence it extended 
- westward to the stars.in the l ‘chiles and. Serpentarius 
nearly to the horizon, °°. 

-odwal its sp-egglid variatio the evening, it main- 
"tained its position in regard ie horizon ofgthe obser ver stand- 
ngs the locality before mentioned, the diurnal motion of the earth 
carrying the stars past it, = 





































On the following evening the exhibition of this red band, in the 





same Ls ak was at least equally pronounced: | 
decided Mreal light, so far as I have noed or le 
L would also here mention the very brilliant dis olay of various 


p i 
_ tintedanroral streamers which engaged the admiration of members. | 


~of the American Association for the Advancement of Science, as 

othey returned by the steamer on the Hudson to th 

from. their visiteto Albany, from ten to: ele 

evening of F viday,. August 19, 1870 : 3 
Honey Brook, Stanfordville P. O: New: York 
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: ¥ OUR correspondent, Mr. Egrwaker, should have mentioned 
e list of appearances of the Aurora Borealis ; given in M. de 









R- Frobes N tiqua Luminis atque ee 
Borealis Spectacula,”- [ i, 1739. On reference to thiflist 
it immediately appears > very little to be relied upon for 
depa previous to the year 1707 or thereabouts. Some of the 
- appearances recorded rest on no good authority, others @cre 
cobviously meteoric; some ocourred within the Arctic circles, 
“others are entered twice over from inadvertence, or a neglect to 
allow for the differenge of style; more than twenty are recorded on 
he authority of the meteorological diary kept at Breslau by 
atebner, who in fact says nothing more than that on those occa- 
ise the night was somewhat Bright (sxd/ustrés). 















nary development since that date, are well-estab- 


not produce more than five instances of the 
: F uring the whole of the seventeenth century, 
pes fr ony the evidence of a missionary that it was unknow n 
forgotten. i in China until 1718. Al contemporary notices prio 
ut this priod, at&t the astonishment with which: 









egar 
eae the dovis curious passage in Sirf’s * Ceylon aid th 
ngalese” (vol. ii, p. 11 3), it would appe: 
nething resembling it, is occasionally 
* There is a heavenly phe nC 
Ceylom, call&? by the natives Bi 
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mgcasionally | 
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-|-forrger letter to the press) may interest others as much as it ha 
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When the | 
ssy deductions on these accounts have been made, it will be | 
hat-the infrequency of the phenomena prior to 1707, and | 


ey are strongly insisted upon by M, de Mairan | 


| @nio the cause of their being thus hice fe in vertical line 








that the aurora, or ¢ 
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| resembles: the Northern Lights, and is extremely resplende 
| The pric leclare this to be æ sign of Buddha's displea 
| when his followers have become sinful in the extreme, "and. a 
| the light appears” over the wigjiare, from whence the priests sup~ 
| pose the phenomenon: to er 
; mitted the sin whgch has. 
| shipped.” 

London, November 


where those who have fom- - 
's anger last wor 





Lnevsarcneabnrnipansiasnepn canes eve eat 


IN many parts of Ireland a scarlet aurora is suppose 
“shower of blood.” In 1854 while stationed at Bea 
County Cork, a scarlet aurora that then appeared was sai 
the blood of the people that were slain at Balaclava. Abou 
_ two years ago, while drivmg between Oughterard and Clifden, 
at two o'clock in the morning, there was a magnificent scarlet. 
aurora (by far the most brilliant I ever saw), on which. the care 
driver remarked, “I wonder, canethat . be the blood of the 
Americans?” The late aurora is said to he the blood. of the 
Frenchmen. 
In the old Annals showers of blood are recorded at. different 
times, always in connectian with a great battle or the murder of 
some great chief The earliest I can remember is that of AD- 
688, in the “f Annals of Cloonmacnoise,” after a batrle of the © 
Rein%er-men and Os. ory-men (now in the King’s County, but. 
formerly gn Mginster), wherein Foylcher O’ Moyloyer was slain., 
This battle and shower of blood in the “ Annals of the Fou 
Masters," is ‘said to have happened in the year A.D. 690. Thes 
Annals also mention that butter was-titrned into the colour of blood 
and a wolf was beard to speak ; while the Annals of Tighernach 
place the battle in A. D..693, and say thatthe blood flowed in 
streams for three days and three nights, During the aurora L. 
saw about twa years ago, and the two nights that the last aurora: 
was seen here, the lakes and rivers looked to be full of blood’. 
Therefore I should imagine the aurora of 688 must have lasted. 
three nights, and that the people who ‘saw it and recorded im. 
must have had butter fo pper the night it was seen, which re- 
flected the colour. (g HENRY KINAHAN 
Geological Survev of Ireland, 
Connemara, Nov, 26 
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w Prismatic Structufe in Ice 





THe following extracts froma letter from Mr. Langton (whose 
| name was, unfortunately, misread as Langters in sending has 








| done myself, if space cana be. found tor it in your columns, 
| that case, perhaps, you will kindly allow me to say a fe 
| in reply on a future occasion, 

St John’s College, Cambridge T. G. Box: 


“I admit. with you that the prismatic structure of jce 
on the point of meliing does not appear to have any con- 
nection with the hexagonal crystals in which it is formes 
and that the great analogy between the conditions: 
n that state and of igneous rocks, and I may add. o 

the process of desiccation, seems to. point Eni: 
common cause. But then arises the question whet! 
does contract as it approaches the. melting-poi 
that most melted mineral matter does on tooling, 
drying. Tam quite willing to admit that it may do $0, 
as you observe, its demeanour at a point about 33° FS 
been accurately ascertained ; but if so, the; fact should firs 
` determined from independent observations before drawing ¢ 
_ clusions from it. I am willing also to admit that I spoke loo 
in my former letter when I said that the air bubbles in the 
of fr@zing seemed to be formed in vertical lines, | 
, in the concluding sentence of that letigr, was to express a 
eaa as to there being any such cOntraction as you suppose oa 
: the ice approaching the melting-point, andto point out the lines 
of air bubblés as being the immediate cause of the st®ucture uf 
-rotten ice, I did not then go into the origin of the bubbi 




















| difficult to suppote that they were’ odiginally érme ( 
dines, for though it seems natural that the aiw oly 
contained in water, should be excluded §h its crys 

| dows not appear te be any sufficient reason why t 
cluded ta-day should be e under 
| Upor 1 reyjewing the whole question, I ant 
as will yen happen, we were bode right: 
you were rightin attribuging the prismat 
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- bifbbles, bat wrong in speakin 
been formed in those lines. W 
contracgion about į 
: accesses of cold, which will give you t 
Ce = me my vertical lines of air bubbles, — 


f% be as follows. g 7 ke ee « tee 
“After the ice has formed, and severe cold follows, it will con- 
tract, and probably equally inal! directions, There is no impe- 
diment to its shrinking perpendicularly, as the whole sheet would 
then only be somewhat reduced in thickness ; but the tce is entan- 


gled with the shores, and the whole sheet cannot contract hor, 


zontally, but relieves itself by a number of minute cracks. These 
are easily seep on the surface of glare ice, but one can hardly 
imagine that they do not gnore or less spread through the whole 
substance, and in your first letter you seem to say that you have 
noticed this after severe frosts. If then an air bubble comes near 
any such crack, it would seem natural that the direction of the 
crack should be diverted towards it. In fact the air bubbles, 


direction of these small fissures. Water would insinuate itsel 
into:them from. helow, carrying the air bubbles with ite which, 
noel upon the whole freezing, would not necessarily ge exgctly where 
coco a -they were before. A repetition of this process a frequent inter- 





vais during the winter would: cause, a rearrangement of the air | 


bubbles, which one would naturally expect to find from this cause 
in more or less vertical Imes. 
prismatic structure would set almost from the first formation of the 
ice. The air bubbles would from the first be the indication of 
the direction of former fissures, and the lines which would deter- 


mine that of new ones, As long as severe frosts continued, all | 








being weak points, would in a great measure determine the | 
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| excepting in the very severest 











getrow at its lead, and the ice was neve® safe there; Sndeed, 
frosts, there was as itewere a bay of 
open water e€tending into thgice almost as far down. as my 
house, But when the ite first{fformed in the fail it invariably 
took over the whole lake, evef on that part: which waseafter- 
wards open wat& during almost the whole winter. Indeed, upon 
ofe occasion, upon gettigyg up in the morning I was astonished 
to see ice formed exactly on that part which was usually open 
water, whilstethe rest of the lake, which was usually closed, 
had noice upon it at all. Very soon after the sun rose that ice 
disappeared and the lake did not freeze over fog a week after. 
The first ice, which alwaysgformed over the whole lake, would 
generally remain till there was a fall.of snow on it, soon after 
which it would disappear where the effect of the stream was felt. 
The first winter I was there I nearly suffered frone ignorance of 













ing upon little more magine 


that Tat once made 


| encountered good ice, and an hour or two afterwards that part of 


*the lake was open water. 
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According to this explanation the | 


other indications of the structure would be obliterated, but, as _ 


© the temperature approached the melting-point, .these lines of 


he direction of the fissures, 


bubbles, as they formerly determined t 
hich the thaw. would com- 


would now be the weak points. at 
mence pervading the while mass. 





“This explanation seems to supply everything that is wanted, . 
’ | p Pi ee 


and, upon looking back at your original letter, I am rather suf- 

prised, from the facts you mention, that you should have missed 

it You sav, ‘I have seen itseveral times-—in fact, after every 

severe frost, This I bave no doubt is correct ; but why, then, 

do. you say, lower down, that,‘ this finer structure may be found, 

iflooked for, in every tolerably gradual. thaw’? 

that..on one occasion you;found the st 

erally, ‘except where some vertical lines of, air bubbles 

marked the position of a tube or jolyt? This exactly corre- 

“sponds with what I have above supposed would be the process. 

“Sill, there are several points upon which more exact obser- 

vations should be made before one can speak with any certainty 
upon the subject. 

“1, Does ice contract on approaching 32° F.? 

“2, Do air bubbles form from the first in vertical lines? 

‘©, Is there any indication, as the winter advances, of a re- 
arrangement of the bubbles, as that they run into cach other, and 

_ get more and more ranged in vertical lines ? | 

3 “4. Is there any indication in the earlier stages of the ice, that, 

epight’s hard frost, the cracks seen on the surface spread 



























n Ifa kof ice is cut early in the winter, b 
ic structure from contraction with cold has 
sticéable degree, and when it iso longer 
inking to crack in one direction more than anoth 
extent does that structure afterwards develop itself? — 

As there hat been this Gne point in the behaviou 
which we have box taken an inteest, Pam induaed f 





some opher peculiarities which have come under my notice, with | 
regard to some of which I have not even attempted to suggest an i 
years ago I lived on the shores of a lake | 


ngas in those carly days the ice in. winfer,) borne me early in the morning, the open water extended toa 


explanation... Several 
in the beckwoods, anda: 
end a canoe M summer formed one’s ordy means of locomotion, 
cne naturalty Sh@vghtga good deal abcut ice in its various stag 
of formaticn and decomposition. I lived about two miles belo 
the head of the Jake, where a ti 

considerable fell, and which connected it with another 
ceg er lake, ebout a mile above, 
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re a river fell into tt, upon which vas ; ; 


The effect of the®gtrergn was 
felt for a eonsiderab’e distance into ibis lewer Iske,ewhich was | 


j 


Again, you say [1 


‘structure oblizerat€d im- | the freezing-point, and with the aid of the friction of the stream 





‘and the lake being very 


Now I 
peculiarity of the early 
during much coffer weather in the winter. 
whole ‘surface, at least, of the water in my lake, which was 
ra‘her a shallow one, had been reduced to 32° F., or nearly so, 
and that on a very cold night the water from above, being 
thoroughly exposed te the cold in coming over the fall, had been 
reduced even lower, so that when it reached the comparative quiet 
of the lake, where it naturally floated on the surface, it became 
ice for a short time that morning I spoke of, though it could not 


long maintain tlt condition. _ So also on ogdinary occasions, 


when all the low@ lake was ready to freeze, the water, thoroughly 
cooled at the fall, would freeze also, although the lake abowe had 
not yet been frozen over, At the footof the upper lake, im- , 
mediately above the fall, was a very shallow bar, so that the 
only part of the upper water which would come ove would be 
the coldest layer on t® top. But afterthe upper lak Shad frozen 
over also, and had received its coating of snow, very little more 
cold would penetrate to reduce the temperature of the surface, 
deep, and receiving fresh accessions of 


from below, the witer would soon get considerably above 
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would thaw away the snow-covered ice below wi h fhich it first 
came in.contact. One is inclined to ask why the complete ex- 
posure of the water te the cold in coming over the fall, which I 
have supposed to reduce the temperature so much in the. begin- 
ning of winter, had not the same effect in the severer cold afters 
wards; but the water which came from u snow-covered .. 
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got my canoe ready foraj g 

expected the lake would b sre starting, I wanted 
to-go to the two or three houses at the fall, which we dignified 
with the name of a village. Although the lake at my@anding 
was an unbroken sheet of honeycombed ice, which had. even 












nt about half a mile above me, agd I determined ti 
e so far cate the woods. I cannot have bee 
of an hour in doing se, but when F las shed 
the point, there was not a vestige 
landing, though I still saw it acros: 





down. Being anxious toi 
ance, T tftned my canne*down the d 
ws btn in ‘ å 
e o@ , = 
° + 
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of the phenomenon. There certainly had been some TA sheet -. 
he whole A as ay as my view aida w open watei® lightning that night, a very unusual thing in Winter ; but. what oe 
appearance of a body of ice more | connection, if any, there may have Been between the tyosthings ae 
Wy take place in perfectly still | I cannot tell. A ý 
“If "thetgge any wind it¥breaks up, and the fragments ‘Ottawa, Sept. 15” ° 
which still holds oe eee and | ce s 
rapidity with which it melts is not go | E deem en T 
inate ciou to be actually in at the | Tbe Difficultie 
| I FIND, on looking ag 
















e curious facts connected wit! the air-holes | misrepresented him on one point, “ioe which I be . 
vi during winter. There are often particular | On his supposition, that the first twenty possible 
openings in the ice will be formed every | road to mimicry are absolutely useless, his argument! 
Se ca conceive to arise Com warm springs, and to | some weight. This supposition, however, is entirel 
stion with air-holes properly so called, which are | ported by ‘facts. Very large variations of colour are excee 
nfined tg any particular locality, but may appear anywhere, | common in butterflies ; and when such variations are in the rij 
re is always a good deal of air under ice, and you may often direction, they must in some cases be useful. I believe my: 
` gee it scattered about in small bubbles when the iceisthin. Itis | that far less than fifty, or even twenty, steps of ie late woul id ne 
~ probably air excluded in the process of crystallisation, and when | some cases produce very good mimicry. ie 
there is added to it sundry gases formed from deca$ing matter . ALFRED R. "Watzac 
ine the water, it amounts during the winter to a considerable e z 
coguantity, Such collections of a air, like the bubble in a spirit- Cave-paintings by Bushmen 
level, are in a very uneasy condition, and are rapidly transfesred 
. from one place to another dh any casual disturbance of the level, My friend, Mr. George W. Stow, of Queenstown, ‘South 
-giving rise to one of the numerous noises which are always more | Africa, refers in a letter to the interesting subject of the old a 
--orless heard on a lake covered with ice—at least, we used always Gave-pajntings by the Bushmen, as follows + “ Duri ing the last Beare 
< Ro attribute to this cause a peculiar groaning sound which was | th- years T have been making pilgrimages to the various old : 
very common. Now, if there should be any casual inequality in | Bushman caves gmong the mountains in this part of the colony. 
; _the low er surface of the ice, the air will naturally collect there, and Kaffraria ; and, as their paintings are becoming obliterated - 
and if itis above 32° F, which in so far as it consists of evolved | Very fast, it struck me that it would be well to make copies of cee 
it probably wilh be, the receptacle will be increased by thaw- them before these” interesting relics of an almost extinct FACE are O 
wg. A dome-shaped cavity will thus be gradually formed, which | entirely destroyed. This gave rise to an idea in my mind of 
will finally reach the surface ; air will escape from below, and | collecting materials enough to compile a history of the manners 
-the surface-water; of which there i isalmost always more ox less | and customs of the Bushmen, as depicted by themselves. ` T have, : 
after the snow has fallen, wil! ran down from above, wearing the | fortunately, been able to procure many fac-simile copies of 
_ little jagged channels which are characteristic of air-holes. The | hunting scenes, dances, fightings, &c., showing the modes of 
- whole thing will then after a while freeze up ggain, leaving an warfare, the chase, weapons, disguises, &c. This promises to 
~ fadication of where the air-hole has been in the different colour | be a collection of very great interest. In some places it is @ 
_of the freshly-formed ice. I have tried several such air-holes | astonishing to what a degree of perfection some of the wild 
-with an axe when first formed, and have’ always found them to | artists had arrived. IT have found as different series of paint- 
lead to such a dome-shaped cavity. I remember on one occasion | Mgs, one over the other ; and, as the most recent must be upwards 
an otter frequenting a large air-hole which remained open: for | of fifty years old, the undermost are most probably very ancient. 
some timeand which must have been fragn a mile and a half to | The colours are very permanent, and would last for ages if not 
two miles distant from the nearest open water. How did he wantonly obliterated. Unfortunately, the Kaffir herds and 
_ reach it? for no otter can travel that distance under water without | others are constantly destroying ‘them, and, by the time another 
access to air, The Indians say that they will go-to greater dis- | generation has passed, few remains of them will be left.” 
-tances still under the ice, and that they always find air there, It |. The pigments used in the caves were derived from ochreous 
is likely enough that there may be many such dome-shaped cavi- | CoNcretions abounding in eof the sandstones of the Karoo 
ties, which lave not yet reached, and may never reach, the surface | Series Sf the interior of South Africa, as in the Rhenosterberg, 
as air-holes, but one would imagine the air they contain to be | Stormberg, and.elsewhefe. These concretions, when ‘broker 
not of the most wholesome character. However, this otter did | open, supplied: the natives’ with paint-pots, and from amon; 
~ frequent that air-hole for about a week, which it-certainly did | several colours of yellows; browns, reds, &c., the chocolate’ 
- Rot reach by travelling on the ice, and though it had few chances | selected for painting the human form in the caves 
of breathing there, in the daytime at any rate, it contrived i RUPERT Jones 
during that period to elude the snares of a white man and an 7 
am, who wasted a good deal of time in looking after it, 
far, the process of the formation of air-holes, if I am right 
my-explanation, is intelligible enough ; but sometimes they afe 
< formed.in.a manner which is difficult to account for. Upon one 
~-gecasion®I had crossed the lake to a friend’s house, about four 
iles off, and we had. determined to start together next morning jured on one side of the head. A specimen: from the , 
our nearest town, but I had to go home first. I frst weht. of the | te Mr. F. W. L. Ross, in this museum, is a 
er by daylight, when there certainly was nothing unusual in game. siz d was taken on 6th August, 1852, off the 
appearance of the ice, which might be four or five inches | “The recorded instances in whicl this remarl 
k at the time, with a slight sprinkling of wettish snow on it. 
turned home about eleven at night, and, as it was bright” 





























































5, Terrace, Yorktown, Surrey 
A Rare Fish ocak 
A SPECIMEN of the Silvery Hair-tail (- Trichiurs. 


taken this morning at Seaton. It measures 2 fee 
length, and is in very good. preservation, being. onk 


















mensob ave generally been mich in fared, The presents] D gi 





ight, with only a few floating @louds, I should have noticed | nen , rought to me to name by Mr. Frank Gosden, o 
.3 but. I came straight across, and saw nothing to | West of Ex@land Fish and Game Company, Queen Street, 
D But wa I crossed again at daylight in | Exeter Wa S. M. D'ŲRBAN, Curator 
me part of the lake the whole surface was co- Dorana i} NOE Pa 
les--there must have been hundreds of them, | ~ Dey ane preter Albert Memorial Museum, è 




























hera wide berth, but, on approaching e 
zen up again, the clear ice in the gi ta 
very slight indications of the characteristic jagged The Ceratodus Forsteri E 
S; bene the only sign that there had been an open air-hole ip i AM much obliged to Dr. Sclater fer fis mo on the new 
during th night. Ie had no axe with me to try whi fi pp pa rered -t Bae Ceratodus forsteri, ak, Te 
Jo eel 


your readers whe @nay 
I spoke of the animal as an amphi 
se itis in the habit of leaving the w 
nig he” "he: works to which Dr. Sclater refers 
commands ‘and I adopted the generic term i 


ey were connecked with any cavity, but the appearance was: 
coat of from, two to five or six inches i in fated it te had Been Jt 









ike bulk of my gpecimen greatly resemble thosé_ of the above 
fossil genus. Professor on ae has written to’ me to say that 
the dæcovery of the Ceratadus forsteri is of the’ greatest impor- 
tance, and that he (Prof. Agassiz) is “amazed” at it. By this- 
mail two of these interesting stfangers (with intestines) will be 
shipped to England, as a present from Prof. A. M. Thomson 
*to kof. Owen, another by Mr. Ra nsay © Dr. Sclater. I am 
glad t8 see that my friend Ra say.has complied with Dr. 
Sclater’ s request, and ceased classing the Ceratodus as “Salmon, 
hich he confesses to have done fre before. Mr. George 
Masters, the assistant curator of the Museum, is now at Gayndah, 
with appliances to catch the fish, and he will, if possible, send 
some alive to Sydney and to the Zoological Society of London. 
Sydney, Sept. 7 GERARD KREFFT 
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sept me mayasin 


The British Museum Collections 


As itis praposed to remove the Natural History collections from 
the British Museum to Kensington, I hope care will be taken to 
make the collections as serviceable as possible to students. In 
particular the British Department might, with great gain to all, 
be extended and improved. There is now but one small room 
devoted to British zoology, and this interesting branch of science 
is poorly represented by a selection of species not always. well 
chosen nor even strictly indigenous. Still, imperfect gs it is, ? 
believe this is the only attempt to present a comprehensive fiew 
of the British fauna in London. In the new bugldings it is much 
to be desired that a large and well-lighted gallery. should be de- 
voted te. the zoology of the British Islands, and as complete a 
collection as possible exhibited. The specimens should be 
labelled with local as well as. scientific names, and, when desi- 
rable, short interesting particulars might be ‘given, as on the 
labels of the art collection at South Kensington. I think no 
part of the museum would be so well frequented or so generally 
appreciated by the public, When the labour of removing the 
collections is over, I hope we may be furnished with catalogues 
of different departments, with notes of the time and mode of 
acquisition, &c., of the most important. specimens. «If begun for 
the British collectiong, it might afterwards-be extended to the rest 
of the museum. The nation, which possesses such truly choice 
and, extensive collections, ought to take care that the advantages 
to be reaped from them. are fully developed and placed within 
the reach of all. AWL. 
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Glass Floats off the Isle of Lewis 


THE glass globes to which you refer as having, been found on 
the shores of Lewis, are no doubt fishing floats. The Bergen 
fishermen have recently begun to use such balls as floats for their 
nets, and they are occasionally ‘picked up in the North Sea. 

“Those which have been brought te this office were empty, fe, 
contained no liquid, and bore no distinguishing mark at all. They 
were picked up about 100 miles S.W. of the Loffoden Islands, 

116, Victoria Street, London, S. W. ROBERT H, Scorr 

. P.S.—Ifany of the ‘globes are sent to me, I shall be happy to 
~“inguire in Norway about them, and return them, after inspection, 
“to their owners. 





The Milky Way 


Your correspondent, Mr. Jeremiah, after quoting. the words 
the Liangadock “ Oracle,’ adds, “‘ meaning that the wind will 
low from that quarter.” Did Mr, "Jeremiah interpret the man’s 
meaning correctly? If so it is at variance with a ‘popular belief 
in Hampshire, o7z., that in whichever way the Milky Way may | 
be seen over night, the wind is sure to blow across. it, or at right 
angles to it on the Oe day. 
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IN some. hips imfested with these insects, saifors | 





rec deity 


complajn of having their toe and finger nails, and the hard parts | 


of the soles of the feet and palms of the hands, nibbled by them. 
The men. have exhibited to me their nails and skin, which | 
the appearance of having been attacked. J can vouch for t 
following, as 
from a shodit excutsion: 
with my feet blistered 
swarming with cockroach: 


* 


in salt swamps in tropical Austral 
dden, I-was put to. sleepi in a goom 
e small species). 






my feet awoke me. I felt these objectjonable insects rinning over 
° ° e ê ° 
+ ü a 2 





d 
vas the zine subj@ct of it. On returning Ki i 
The night. wae 


intensely hot, and my fees were @xposed.. I had: slept soundly |. 
for some hours, when an intolerable. itching and irrifgionsabout | 


é 
| 





anmannan ranim mannm, 
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| great splendour were observed, one fi 
| Fallin the morning, on@ from the 







TOW ich, 
pied in visiting the foot and su 
descending to the Settlement, k 
‘King to complete the poen 
in four days and a hal 


ahd gnawing t my feet. On Haine a ah, I found << nd 


ttacked the Skin, and entirely eaten it away froma large blister, 
leaving a rawSplace as large afa shilling. I slept again, and in 
the morning found they had c@fnpleted the work, and established 
a painful sere. The whole ofthe hard skinson the heel: was also, 
eaten down to the pink flesh. The hails were not attacked, I° 
have now, at a distange of four yers’ time, bluish scars on 
the skin. 

Mill Hill, Nov, 11 -ARTHUR NICOLS 
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I HAVE to thank. the. Rey, W. Hougliton for tris references on 
this subject, and to explaig that I wrote Aristotle inadvertently 
| for Aristophanes. My only objection to adopting ofapq as the 
Greek equivalent for our cockroach is that the unpleasant smell. 
which is mentioned as a characteristic of the for er, is not par- 
| ticularly marked in the latter. If we adopt the view that the 





| cockroach was known to the ancients, we must, of course, reject 
nilbert Wigite’s story of its. American origin, and, as he thought, 


its recent introduction into England. ¢, i 





"KA TEFEUR WA FERRATE } DEMERAI RA 


HE greate Kaieteur Fall, recently discovered by Mr, 
Brown, has a clear descent, according to baro- 
metrical observations, taken simultaneously by Mr. Brown 
at the bottow, and hy Mr. Mitchell, at the top, of 750 
feet. Above, the Potaro glides smoothly in a slight 
depression of the table of conglomerate sandstone, and. 
disappears over the edge in a body, which is estimated 
at eighty yards in width, and of depth uncertain in the 
centre, but shallowing. rapidly towards either bank. 
When the Fall was. discovered in April, the rocky channel 
was completely covered, and the stream must have had a 
width of, at last, 100: yards. During the summer it is 
diminishing in*volume, and, as the Indians state that it 
will continue to do so till October, only the centr§l and 
deeper portion, about one-third of the whole, will then“ 
remain The best time, therefore, for a visit is in spring, 
at the end of whatgappears to be the rainy seafion of this 
elevated tract. 

As the Fall was seen by the exploring party who dis: 
covered it, nothing can be imagined more beautiful, 
The: central portion, which is never dry, forms a small 
horse-shoe, or re-entering angle, and te water in this 
part preserves its consistency for a short distance from 
the edge. But everywhere else, and here also at a few 
feet from the top, all semblance of water disappears ; 
it breaks up, or blossoms, into fine foam or spray, which de- 
scends:in the well-known rocket-like forms of the Staub- 
bach and. similar waterfalls, but multiplied a thousand 
times, into a small dark pool, over a semicircular certain. 
The cavern behind the Fall is the home of thousands of 
Swallows, which issue from it in the morning, and may 
be seen returning in their multitude at night. The Fall 
itself is one vast descending column of a fine, dry: ooking, 
seow-white substance, bearing a resemblance in colour 
and consistency to the snow of an. avalanche, but sur- 
passing all ayalanches in size and in. the beat the 
| forms. taken by the material as. it falls. E 
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In this “stage there are five c 
at least are inaccessible... 
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ted to consist not of transmitted matter, 
smitted. vibratory n@®tion (and why may not 
so freely interchangeable with the former, be 















ence of a transmitting medium, pervading infinite 






“hitherto not cognisable to our senses, has begn termed 
wether, 
_ Bue it has been further assumed that wether is alone ca- 
_pable of transmitting the extremely rapid vibration, of 
dight and heat, and that ét must theréfore necessarily per- 
vade or permeate all kinds of sensible nfatter. The 
“questions proposed to be raised in this eommunication 
are the necessity of this interstitial hypothesis, and the 
probable capability of ordinary matter to transmit the 
-vibrations of light and heat. e 
: is now generally admitted that when a body becomes 
ted, its own particles, and not those of the supposed 
iterstitial zether, arë thrown into a state of vibratory 
motion, the amount of heat corresponding probably to the 
amplitude of the vibrations ; hence a certain amount of 
“energy has been communicated to those particles, and, 
at all events, in the case of ‘celestial mediations, the 
molecules of ther must previously have possessed the 
energy or wes viva which they have ‘tommunicated. 
Hence ether, being susceptible of vzs viva, has recently 
*been admitted td be ponderable, but this admission is not 
ca necessary consequence, for although the idea of -the 
“existing ellerzy is associated with thatgof weight, in carse- 
quence of the constant energy acquired by gravitation 
having been taken as the measure or unit of energy, how- 
‘ever acquired, there is no necessary connection between 
‘them. Suppose, for example, a flea were placed on an 
orbilating planet®of the size of a pumpkin, while its mus- 
-gular energy would remain undiminished, its weight would 
be infinitesimal, and the first leap would obviously plunge 
it into infinite space, to perform subsequently, perhaps, 
an independent orbit. 
Further, it has been shown from the investigatidns of 
_ Mr, Norman Lockyer, to whom the progress of solar physics 
so @argely indebted, that incandescent gases are ca- 
_pable of initiating vibrations of definite periods, which 
care, morcover, occasionally accelerated or retarded by 
-the proper motion of the emitting gas. What reason can 
there then be for doubting that gaseous matter is capable 
of transmitting heat waves, and if so, of likewise trans 
ting the waves of light, since the twò are so intimately 
mected by the identical phenomena of reflection, re- 
tion, and polarisation? May not in fact, in some 
tances, the perceptions of light and heat be but different 
ious impressions produced By the same vibrations ? 
ie niy basis on which the interstitial-zther hypo- 
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“into the same category ?), the necessity of the. 


ce, becomes at once apparent; and this medium, | 










it must be borne in mind that sonorous vibra- 
-duction of which “mound even our corporeal frames, it is 

1¢°| contrary sypposition would*be infonsisten 

S- | nite wisdoty of the Creator of the univ 
po > Ei : 









‘obey the laws 
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continuous spectrum, the same matter in the form of incan- 
esceng gas will emit only a few sets of waves of definite 
and invariable lengths; and, moreover, some of these 
wave-ieng@hs @are frequently found to bear very simple 
numerical ratios to each other. And even in gaseous 
matter it has been observed that the bright lines in the 
spectram become narrower and more sharply defined by 
| rarefaction ; and, on the contrary, broader and less de- 
| fined by condensation. Moreover, as regards density, the 
_ absorption bands in the spectrum appear to obey the same 
lawas the bright lines. In other words, every kind of 
matter appears to be capable of emitting or absorbing its 
own peculiar waves, according to its tenacity; that is, 
as the results of molecular attraction are less and less 


| 
| 
molecules to freely appropriate the wave motion that has 
| 
| 





that is otherwise. 
absorbed. . ye aa re 

Can there, then, be any valid reason. for doubting > 
the ability of ordinary matter to transmit those trans- 


absorbing or emitting: and if so, what ground is the 
for the nypothesis that the transmission of light and he 
waves necessitates the presence of imperceptible xther 
in the imterstices of perceptible matter ? oe ae 
If the existence of zther in infinite space, essential to- 
the undulato#y theory, be admitted, it may be asked, how 
is gt possible to conceive its ex@lusion from any portion 
of space? A very simple hypothdsis prqpounded by the 
writer in the introduction to the last edition of his ¢ Eles 
ments cf Physics” will meet this difficulty, namely, t 
æther (like its fluid namesake with water) is ze 
vith known gaseoys matter. This, eit/must adm 
s sheer hypothesis; bat if true, it must eye rema 
‘as. being beyond the reach of humarMken. But 
we may rest assured, that if it be not wan 
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fitted throug the lower portion of a train of six prisms of heavy 
flint glass 2tin. high, afi having, as stated above, a 
refracting angle of 55°. A segenth Aai/-prism follows, and to 
the back of this is cemented right-angled prism, by yvhich, 
after two total reflections, the light is sent back through the upper ° 


Poe + 


>. a 


SPECTROSCOPIC NOTES* 

e ö : A NEW FORM OF SPECTROSCOPE 

. ý d HE instrument, a’ degcription of which follows, was designed 
for attachment tothe equatorial of 6° 





“length, be 


and oft. focal 
longing to the observatory of Dartmouth College. It 
is especially intend@d for observations upon the solar spots and 
otuberances, and senoeding the, principal object kept in view 
as been to combine a very high degree of power with compact- 
ness, lightness, facility of manipulation, and firmness of construc- 
tion. Having the dispersive power of 13 prisms of heavy fint, 
each with an angle of 55°, it yet weighs less than 151b., and 
measures over all 15in. in iaei, Sin. in breadth, and 4}in. in 
height. It was make by Alvan Clark and Sons. 
The accompanying plate (Fig. 1), taken from a photograph? 
ives a correct idea of its appearance and general arrangement. 
The collimator and obserying telescope have each an aperture of 
Iths of an inch, and a focal length of 7in., which might 
advantageously have been increased to 12in. were it not for the 
necessity of compactness. 
The light from the slit, after passing the collimator, is trans- 


e 
FIG. 1.—A NEW FORM OF SPECTROSCOPE 


prism at the end of the train had also occurred to Mr. Lockyer 
and others; but I do not know that it has yet been put in 
practice elsewhere. + 

The prisms, for protection and convenience of handling, are 
set in frames of blackened brass. Theyare arranged around the 
circumference of a hollow cylinder of elastic gun metal, 34in. in 
diameter, with stout fi above and below, @etween which 
they are clampgd by littlesthumb-screws, so that they can be 
readily nope or transposed : it requires less than a minut@ to 
put the prisnf®with its reflector in place of &ny other of the 
train, ¢hus reducing the dispersive power to any extent desired. 

particular care is required in placing the prisms, as a couple 

of narrow flanges wege cast ajo the cylinder near the topgnd 
battom, an erw Loe off to formetrue bearings for t 
backs of ghg prisme. ey are thu® always correctly set b 
being simply slid hohe before tightening the clamping screws. 

The lower flange of the cylinder is attaghed to the a Hp 
by a screw direct y under the middle of the front face of the fiæt 
prism. Around this-poift as a centre the whole system of prisms 


* From the Journal of the Franklin Institute. Sa 
+ An instrument exactly similar in all optas to the one*here describe 
hagbeen used by Mr. Lockyer for more t a year past. . 
. a e à d 
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pert of the same train of prisms, NR reaches the observing- 
telescope. This is pla&d directly above fhe collimator, and 
firmly attached to it. Finally, a diagonal eye-piece brings the 
rays to the efe in a convenient position for observation. 

The instrument has thus the sir esi poyer of thirteen 
prisms, and even with the low magnifying power of only five on 
the observing telescope, shows perfectly the lines of aqueous 
vapour, which make their appearance between the sodium lines 
when the sun is near the horizon. Of course, eveything shown 
on the maps of Kirchhoff and Angström is readily seen with it, 
and many lines besides, , 

Its definition is very beautiful, and the only optical fault of the 
instrument Seems to be a curvature of the lines, resulting from 
the shortness of the collimator. A @ 

After planning the instrament,*I learned that the same idea of 


sending the light twice through the prisms by a right-angled 


i? movable by means of a double-threaded t-screw, which 
brings the different portions of the spectrum into the field of 
view. The adjustment of the prisms to their angle of minimum 
deviation is effected by a method devised by Mr. George Clark, 
which is exceedingly simple, and, if not theoretically exact, 
answers every practical purp®se. The flanges between which the 
prisms are clam are sawed through between the psms, end 
a portion of the cylinder, flanges and all, equal ope arc of about 
30°, is cut out between the first prism and the On closing 
up or spreading this by means of a suitable tangent- 
screw, the circumference of the circle around which t risms 
stand is correspondingly enlarged or diminished. Probably, 
when the ends of this opening are drawn very near t , or 
spread very far apart, the cylinder is somewhat distorted, and a 
corgesponding maisadjustment of thesprisms results ; but if so the 
sg very slight. a ° T 

instrument gives a perfect view of e o - 
trum from below £ to rs above hk, ee ae all sean 
prisms are used, there is a loss of light occasioned by a partial 
obstructign of the apert of the collimator and telescope by 
the comer of the reflecting prism. ee 5 

-. 
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prism-frame theough the whole pange of adjustmegt, it could be 
easily done by merely fastening athe back of each prism a radial 
bar acting upon a central pin, a the arfangement first devised 
eby Mr® Rutherfurd, and since adopted by Mr. Browning, in his 
automatic spectroscope. ? 
This plan of Mr. (lark’# doing away with all joints and hinge, 


r J 
Were it important to secure the perfect smele iee of the 


has the great advantage of perfect firmness and solidity in every | 





sition of the instrument, gan advantage hardly to be overrfted 
in an astronomical spectroscope, ° 

Had it occurred to me in season I might have, made the instru- 
ment still simpler, firmer, and perfectly automatic in its adjust- 
ment, by merely substituting for the first prism a half-prism,* 
like the last of the train, to which the right-angled reflecting 
prism is cemented. a 





Placing the first half-prism with its front face perpendicular to | 


the line of collimation, it would never need to be disturbed ; the 
flange of the cylindrical frame which carries the prisms would be 
firmly fastened to the bed-plate immediately beneath it, and the 
pivot joint at this place with the corresponding tangent-screw 
would be di@pensed with. The only adjustment required would 
be that produced by the screw which is now used to adjust for 
minimum deviation by opening or closing the gap of the cylinder. 





Of course, this arrangement would reduce the dispersive power 
of the train by the amount of one prism, a loss easily made up 
by adding a degree or two te their refracting angles. r 

Fig. 2 exhibits the plan of the proposed arrangement, and re- 
quires no explanation, unless to remark that før the sake of dis- 
tinctness I have represented only two of the radial bars which 
may be used to render the adjustment accurate. 


* On returning fro ghe Eclipse Expeditior? my instrument will be made 
automatic in ®ocordance with this plan. = 
a . e- . 





It might be better to place the face of the first prism not exactly 
normal to the line of collimation, inorder to avoid repeated re- 
flections between it and the cbject-glass of the collimatgr® which 
would be likely to*produce a troublesome ghost, or thg same 
thing might be accomplished by simply cementing the objeet- 
glasses of both collimator and observing telescope directly upon 


the front of the prism ; this would make the instrument still more” 
e 


solid and compact. 

The eye-piece of the instrament has an apparatus attached, 
which, however, thanks to the high dispersive power, I find un 
necessary. 


ae hat 
pe ha -i 





It was early proposed by Janssen to use a vibrating or rotating 
glit in order to make visible the form of a solar prominence, but 
as yee has shown, the mere opening of the slit answers just as 
well, the light of the protuberance being diluted to precisely the 
same exten? in @ther case. 

It occurred to me in connection with a suggestion of Professor 
Morton, that by interposing at the focus of the eye-piece a dia- 
phragm which should move with the vibrating slit, the light of 


| the neighbouring portions of the spectrum might be cut off and 
| this dilution avoided. 
| a very beautiful mechanical arrangement by which this simul- 


Mr. Clark has devised and constructed 


taneous and accordant motion of slit and diaphragm is effected 
by the rotation of the small fly-wheel shown in Fig. 1. 





But I find, that although seen in this way, the prominences 
appeag very bright; yet the working of the —— always 
causes & slight oscillation of the equatorial, which interferes with 
the definition of details, and T prefer to work with the slit simply 
opened. When the air is) fre from haze, the whole extent of a 
prominence 30,000 miles ipeheight is readily examined through 
the C or F line, and the most delicate details reveal themselves 
with a beauty and clearness of definition which even yet always 
surprises me, and speaks most emphatically for the exquisite 


| workmanship of the 43 different surfaces by which the light is 


either refracted or reflected on its way from the slit of the col- 
limator to the eye. 











2.30 
But, although I do not use the vibration òf the®slit and dia- 
phragm, I find the mobility of the slit so convenient @ to be 
practically indispensable. In examining the spectrum of a 
of%un-spots, for instance, it is very muchgasier to move the slit 
o the particular poift wg wish co obserVvepthan tognove the solar 
image by the tangent screws of the equatogal. Se + 


â Photographs of the Solar Protuberances 


e@ The protuberances are so well seen through the F and 2796 
(near G) lines, that it is ewen pos@ible to photograph them, 
thougR perhaps not so satisfactorily with so small a telescope as 


the one at'my command. a Some exp riments I have recently 
. 
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We worked through the Hydrogen y line (2796 of Kirchhoff’s 
scale} which, though very faint to the eye, was found to be 
decidedly superior to F in actirlic power, 
apparatus employed consisted merely of a wooden tubë, about 
6in. long, attached at one end to the eye-piece of tpe spectro- 
scope, and at the. other carrying a light frame.” In this frame 
was placed a small plate-holder, containing fora sensitive-plate 
an ordinary microscope slide, 3 in. by 1. The image of the 
' prominence seen through the open slit, is magnified and thrown 
upon this plate by the eye-piece. Fig, 1 shows the instriiment 
with this apparatus attached, 

It would be easy to improve this arrangement in many respects, 
and whenever I resume the subject I propose to do so. 

As the equatorial, however, has been dismounted, to be put in 
order for the observation of the December eclipse, further 
attempts in this direction must be postponed until next spring. 


Observaties @ the Solar Protuberances 


Without prolonging this article with the detail of observations, 
I add a few of the results which have been obtained since 
Sept. 10, i ‘ 

About forty different prominences have been more or less 
carefully observed ; sixteen have been sketched. Most of them 
fall, naturally enough, into the categories established by Zöllner 
and Lockyer, and are fairly represénted by figures already 
published in the Fournal of the Franklin Institute. d 

A few deserve especial mention, however. Fig. 3 represents 
a small one which was observed upon the E. limb of the sun, on 
September 14, about 4.30 P.M. From the point marked A, 
which was very brilliant, a small fragment detached itself and 
rose towards A’, enlarging in size and growing fainter as it rose. 
It disappeared (from faintwess) in about 124 minutes, at a dis- 
tance of 2° 30° above the limb of the sun, as determined by the 
time, 8"°5, which was occupied by the intervening space in passing 
over the slit of the spectroscope. Allowing for the obliquity of 
the motion to the parallel of declination, the length of path 
passed over by this cloud was more than 90,000 miles, and the 
velocity above 120 miles per second. ` 

Fig. 4 represents a prominence observed September 20, at 
4 P.M., on the S.E; limb. (Pos: S., 60° E.) It was a nearly 
vertical stream, made tip of spindle-formed filaments, and had 
attained the enormous height of 3’ 20” or go,o00 miles (deter- 
mined, as in the case above mentioned, by a time-observation, 
corrected for inclination). It was very. brilliant near the base, 
and at two or three other points along its length, At 4.30 it 
was nearly gone, only a few faint wisps of cloud remaining. __ 

Another, observed on Sepf&mber 27, at 4.10 P.M., and situated 







on the W: lamb of the san, is represented in Fig. 5. It was 
formed, of separate, well-defined narrow Streamers, which ap- 





‘onsist of matter, first violently ejected, and then as 


deflected, by some force acting nearly at right angles. 










The altitude of the hihgt point was 1’ 25”, the length of the, 
whole about M10”, Tam unable to seedhow any mere projection 
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elevations above fhe solar surface ; ig 
short, an atmosphere extegding fag beyond the limits which cal- | 
culation would seem to assign as possible. Is it whdy ualikely | 


The photographie 


dduced such a form, and cannot help | 
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l@ely as to déstroy the reliabiftty of any computatio 
sumes Yas one of the datg? Se ee ee 
m-the next day the pronginence still persisted, but its type 
wholly changed: i ae iee by one of the mushroom- 


formed masses which are so common. 


gi tight Lines > 

In the spectra of different protuberances, the following bright 
lines have been observed, the numbers referring to Kirchhoff’s 
scale: C; Dis Dy; -Dy 3 14743 1515 3 Ži; č; Ča; 643 F990; 
2001 ; 203%; F; 25981°5 ; 2796; 4—17 in all.® On one occa- 
sion, September 27, the baœ of a prominence on the N, W. limb, 
close to a spot just leaving the limb, exhibited as many as twelve 
or fifteen short bright lines between E and F, which are not 
included in the above enumeration, as I had not Mme to identify 
them, It is the only instance in which I have seen this pheno« 
menon, more than ence described by Mr. Lockyer. — ; 

I desire te call special attention to 2581°5, the only one of my 
list, by the way, which is not given on Mr. Lockyer's. . Tis 
line, which was conspicuous at the eclipse of 1869, seenif to be 
alwgys present in the spectram of the chromosphere, and shows 
the S of its upper surface or of a protuberance nearly as well, 
though of coarse not so brightly, as the 2796 line. It has no 
corresponding dask line in the ordinary solar spectrum, and not 
improbably fhay be due to the same substance that produces Da. 

The reversal of the sodium. arid magnesium lines is not at all 
unconimon. In some instances: these lines were so bright that 
on opening the Mit the form of the ‘prominence could be made. 
out through them. 


that the sodium line was sufficiently developed for observation 
only along the edge and at one or two bright points in the promi- 
nence, most brilliantly neither at-its summit nor its base. Fig. 6 
represents the appearance (the slit was perpendicular to the sun’s 
limb), The casd®was. similar with the magnesfim lines. 

R l apa 


Spectrum of Solar Spots 


Several spots have been carefully examined at different times; " 


most of them, in their spectra, gave evidence of unusual dis- 
turbances ; but by fay. the. most. interesting. phenogfena were 
exhibited by a large coup which was firstoobserved near the E. 
limb on September 19, Changes of wave-length were frequent 
in its neighbourhood.. ae were y . , l 
Figs. 7 and 8 represent the appearances assumed by the F and 
C lines respectively, at the°times indicated bglow.each figure, 
during an observation on the afternoon of Septembgr 22. . The 
point where these changes -of wave-length occurred was at the 
western edge of the penumbra, -At other-times-similar changes 
were observed, but not so great or rapidly: varying. ar 
The calcium and titanium lines referred to in. my note pub- 
lished in the July number of the Your nal of the Hranklin Institute, 
were always conspicously thickened in the nucleus spectrum. 
The C and F lines were reversed in some portion or ogher of 
the group nearly every time I observed: it, On September 22 
tle sodium lines were both reversed for several hours, while Dg 
appeared as a dark shade. On September 28, again, at 4 PM- 
the southern nucleus of. the group (which at this time c@ntained 
four large umbræ, besides many small ones} reversed all of the 
flowing lines, viz. : C; Dy; Do; Dyg Os bas bys bas 
F ; 2796, and 4. . All of these were: ce $ except 1474 3 
D, and 4, especially.so, and: the latter el line) showed 
considerable changes: of. wave-lengtt e increase and 
diminution, which wéré not shared sian neighbours, | 
b, da and by, 22 oe ie to. ge Ne 
At 4'05 P.M. the brilli; 
that it occurred to 
I saw upon the « 
structure and det 
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This -was.the ease with a small hand-shaped 
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prominence observed on- September 27. Comparing the form 
thus seen through D and D, with that given by D,, it appeare?: 


+ 
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d the eqüatorial wa® stopped, the luminous cl 
seconds of tinge to traverse the slit which was Blaced paralle 
ie least 130,000 

r the foreshortening resulting 


fi: took 16; 


to the hour-circle. This indicates a length of a 
miles without allowing anything 


É from she nearness of the sun’s limb. 
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eBy five o'clock the clouds 
rack Mone remained, 

At 4.20 I examined the spot with the equatorial, usingsthe 
ordinary solar eye-piece. Nothing remarkable was to be s *en— 
not thè merest trace of the enormous masses of incandescent gas. 

. 


had nearly disappeared ; a little 
a 





It will be interesting to learn whether the “earth responded 

to this magnificent eruption on the sun by any magnetic storm. 

ho y add that in the telescope this group of spots, from their 
first appearance, exhibited a strong yellowish tinge, which ap- 





peared to overlie all the central portion of the cluster. So 
conspiqious was it that several persons, unaccustomed to astro- 
nomi observation, noticed it at once before I called their 
attentign to it. ‘Fhe penumbra of the group was unusually fain® 
Hanover, N.H., October 3 C. A. YOUNG 
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NOTES 


THE first detachment of the Eclipse Expedition for Spain and 
Algiers started from Portsmouth in H.M.S. Urgent on Tuesday 
morning ; the Sicilian party followe@overland yesterday evening. 
Ars®rror@rept into the names of the party in our list published 
last week. Professor Roscoe’s assistant is Mr. Edward Ernest 
Bowen, M.A., late Fellow of Trinity College, Cambridge, 


AT ore of the most recent sittings of the French Institute a 
communication was made by M. Faye on the intended departure 
of M. Janssen to join the Eclipse Expedition. This celebrated 
astronomer was to leave Paris ina balloon eonstructed fordiis 
private use at the expense of the French Government, and which 
will also cafry a telescope, constructed in tight weeks by 
the most skilful workmen in Paris, and of the capacity of 2,000 
cubic metres, It will be fitted up with a new kind of valve, 


invented by M. de*Fonvielle, and which was not quite ready 
oe 


| fitting up this expedition. 













h i that gentleman left Paris. Accordingeto every proba- 
pility M. Janssen will ascend w&h M. Tournier, oneeof the 


oon under his own care. * The telescope was put in hand 
avery few days afterghe 4th of September. The Government, 
appeared so anxious to show the interest taken in the matter that 
they did not lose a single.day after they came into power in 
The expenses of the construction gf 


| the telescope were incurred by the Bureau des Longitudes. 
| 


| average number of pages, 
| military science and to balleoning. The scheme put forward 





| No lectures have been given this session at the Sorbonne. 





| in his attendance. 


THE French Académie des Sciences has held its sittings regularly 
since the commencement of the siege, and the Comptes rendus 
has been published regularly every week, Every sitting is 
reported fully, and several numbers have had even more than the 
A large part of themeis devoted to 


by M, Dupyy de l'Ome was fully discussed and illustrated by 
coppet-plates: an article contributed to the Presse, by Mr, 
Giffard, the celebrated engineer, when reporting upon his aérial 
experiments as much as twenty years ago, has been reprinted. It 
“was shown that Dupuy de l’Ome’s experiment was almost of the 
same nature, and the Académie des Sciences has apologised for 
not publisMng@t in proper time. M. Dumas and M. Elie de 
Beaumont, although members of the former senate, now act in 
their capacity of sfcrefaires perpetuclsof the Academy. M. Leverrier 
has not appeared atany of the sittings. M. Chasles is most punctual 
Lectures are given at the Conservatoire des 


| Arts et Métiers, and are to be given at the College de Prance. 


Since 
the commencement of the siege, a few numbers only have been 
issued of the Révue des Cours Scientifigues; Les Mondes and 
Cosmos have been entirely suspended, 


« 

A LARGE number of the animals at the Jardin des Plantes and 
Jardin d' Acclimatation have been sold and slaughtered for food, 
even the bears having now been sacrificed. The trees in the 
latter gatden have been almost entirely cut down either for char- 
coal or for the necessities of the defence, 


WE are very glad to be able to report that Sir Roderick 


| Murelfison hus gained strength during the past week, though his 


state still continues critical. Prof. Balfour Stewart will have to 
remain at Harrow for at least some weeks, but is progressing 
as satisfactorily as possible, considering the nature of his injuries. 


THE ratepayers of Marylebone have done good service to 
Science in electing Miss Garrett, M.D., and Prof. Huxley to 
the London School Board, first and second on the poll, the 
former by a triumphant majority over every other candidate. It 
their example is generally followed throughout the country, we 
may anticipate great things in the future for the scientific educa- 
tion of the country. 


Owrnc to Professor Tyndall’s absence with the Eclipse Ex- 
pedition, the first conversazione at the London Institution, an- 
nounced for Dec. 21st, is postponed till Jan. 25th, when he will 
deliver his lecture on Dust and Disease. 


WE regret to learn that the North,London Naturalists’ Society 
terfninated its existence on Monday, Nev. 27. | It hag been estab- 
lished for about six years, and was for some time carried on with 
spirit ; but the interest in it has for some time been on the d&cline, 
and it was considered advisable to bring it to a close. We 

vane that it isgin contemplation secon another society 
i its place, which only @ttual workers will be wfyitgd to join, 
When we consider how many useful bodies of this description 
are sc@ttered througltout the country, it seems strange that a 
similar one cannot be kept afloat in Logdon ; but the fate of the 
North bondg8n Club, preceded as it was by the collapse of the 
Society of Amateur Botanis(g, and of the West End Naturalists’ 


A% j 


Sergin the “Pole Nore,” but taking the managentent ofthe œ 





treble alan ame my Se! ee 


Society, is somewhat discourag:ng, and a well-su 
workers in all branches of N ciara Science s š 
delgi a 


Pror. HASSKARL refforts that the ajltivat sant Cinchona in 
* Java is proceeding satisfactorily. The weather, on the whole, 
hasbeen favourabl® and the growth of the plants leaves nothing 
to be desired. The number of plants grown. from seeds and 
ayers is upwards of one and a half millions, by far the greater 
gee belonging to the species C. calisaya, a good many to 
C. officinalis and succirubra, and a very few to C. lancifolia and 
pana. In addition to these, 870,000 plants have been 
i transplanted, and. the whole shows an increase of nearly 200,009 
plants since the commencement of the year. 460 kilogrammes 
of the dry bark were sent to Holland in December, 1869, and 
at from two to. tee florins per kil. ; 900 kilogrammes 
“since been exported, and more than 1,000 were ready at 
late of the despatch. Prof. Hasskarl reckons the total pro- 
€ uce of 1870 at no less than 4,000 kilogrammes of dry bark for 
exportation, besides some hundreds for homeuse in the island, 
An important branch of industry in the colony is now fowned 
by the. stripping, tee drying, sorting, any pagking of the 
Cinchona. : 










THE report of the Hartley iaditeden, Southampton, for the | 
current year gives a very favourable account of its position and 
prospects. The students in the day classes have increased from 
twenty-nine last year to eighty-six ; in the evening classes there 
have been thirty-one. Among the students of the engineering 
department there have been as many as eighteen government 
nominees to the Telegraphic Service of India, who have been 
pursuing an advanced course of instruction in mathematics and 
physical science to qhaliy them for their final examination. A 
class of fourteen nominees has also been under instruction in the 
Institution during the year in practical telegraphy. At the last 
‘final examination for appointments to the Indian Telegraphic 
Service, all the successful candidates, except one, had been 
instructed in the Institution. There is a library of 400 or 500 
volumes in connection. with the Institution, a reading-room 
amply supplied with the current literary, scientific, and Political 
publications of the day, and a goot course of lectures was 
delivered during last session. 


OA “WRITER in the Boston Post of October 24 thus describes 
7 the present condition of the Museum of Comparative Zoology in 
that city -Since the acquisition of the private collection of Prof, 
Agassiz, the Boston Museum may claim to rank among the fore- 
most institutions of its kind; for although the British Museum 
in London and the Jardin des Plantes in Paris are on a very much 
larger scale, yet in. certain departments, such as corals and fishes, 
the Museum of Comparative Zoology i is superior to both, while 
the increase. of its collections since its existence, and the promi- 
pence it has attained among other museums, are such as no like 
establishme si es aga in the same time and with pe same 




















store-rooms, and 
Each of these con- 
ata ative 5 Se one a division of the animal 
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the hole animal PER as a hit ;. whites in the other 
“the n their geqgraphical distribution. upon the 


vhole surface of the garth, i their various combinations and 


} associations on different continénts will be made apparent. Such 


a twofold arran@ément of collections has never yet been attempted’ 
if any museum, not eyen in the laegest qnd most prominent 
institutions of the kiadi in Europe. The fossil remains of past 
ages will be exhibited in like manner in such an arrangement as 
to display at the same time their order of successjon in geological | 
periods, and their relationg to the animals now living. It is 
intended to complete this plan by exhibiting also the different- 
stages of all known animals, from their earliest period of develop- 
ment in the egg to their adult condition, This % a truly mag- 
nificent plan, but although the addition to the Museum will. 
double the gmount of room, yet the whole of this plan cannot be 
carried out at present, and a large part of the collections. must 
still remain in the store-rooms unéil another section of the’ mild? ing 
caw be completed. Itis sincerely to be hoped that the strong 
interest whigh has already been shown hy the Legislature of 
Massachusetts apd the citizens of Boston will not flag, and that 
sufficient aid will be given to carry out and fully complete this 
admirable work, within the lifetime of the distinguished man who 
has done so mah to elevate the tone of thought, and improve. 
the method of education in this his adapted conntry. -We 
imagine it must be only typical animals of each group that are res | 
ferred to in the above account, Ttis to the munificence of a private _ 
patron of this Museum, Mr. Nathaniel Thayer, that Science 
is indebted for Prof Agassiz’s recent exploration of Brazil, 
with six trained assistants, 








A SECOND paper on Mystic Trees and Mowers” appears in. 
Fraser's Magazine for this month. Herbaceous plants form the 
subject of this portion, the mandrake (of the history of which. 
an especially interesting sketch is given), mistletoe, rose, _ ily.” ` 
violet, and primrose, being the principal which are tguched 1 upon 
in detail. The authGr, Mr, Moncure D; Conway, in some con- 
cluding remarks, states bis belief that “‘the reverence paid to 
trees and flowers” must be looked upon “not as fetish worship, but 
as a sacred regard paid. to them.as oracles of beings higher than 
themselves,” and combats the idea “that it sas fromt these lower 
objects that reverence gradually ascended to the adoration of the 
sun and stars, as. the case. was really the reverse.” 


THE British Medical Yournal quotes the foll a 





jing description. 
of “The Nemesis of Tobacco,” from the ninetieth observation 

of Theodorus Kerckringius, M.D, (Spicilegium Anatomicum, 

Amsterdam, errea 1670) describing the post mortem appearances 

@f an inveterate smoker =“ Too greatly, now, alas ! in Europe, 
prevails‘ that cacvéthes of sucking up the smoke of the herb 
Lobito as they call it, through tubes actually manuffctured for 
@hat special purpose ! In consequence, what a perversity of morals 
has arisen they must have noted. whose duty it is to attend to. 
the pape morality, wi i ether foe | be politicians or theologians. 
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nou ished, by smoke ; Phe abode, however, it had jelinquished, 
I visited and ex®mined by the aid ef the scalpel of t§e anatomist. 
What did I observe, you ask? Ityappeared to me that I was 

assing gnto the very house of Pluto himself; even the entiance- 
ae wee tinged of a black colour, and the téhgue, imbued, 
as it were, with the poisoneus juice, wagin a ‘tate of tumefac® 
tion, What as to the windpipe? It was lke the inside of a 
chimney, coated completely with black grime. Thé@lungs were 
dry, sapless, and gcarcely at all friable. The liver, as iff, be- 
yond all the other organs, had attracted the fre, was altogether 
inflamed ; from the flames of this fire not even the bile in its 
receptacle had been safe, for its colour had changed from purple 
to green (er puPpureo wirescentem), In the intestines, however, 
the drains of the body, the carbonaceous matters from the 
whole combustion had become concentred, for they were full of 
a black substance which exhaled no milder stench than that of 
Hek itSlf& Such, of this frequent suction; are the medicinal 
fruits |” m 

AT tke meeting of the Geologists’ Association, "on Fi iday 

kd 

evening last, Mr. R. Etheridge 1ead a paper on ‘“ The 
British Islands Past and Present, Physically considered ” 
After making some remarks on the intense ingerest and im- 
portance of the subject, he proceeded to describe the distributi n 
of land and water at different geological epochs, and to show 
thet England, Ireland, and the Continent, were once united, 
and that the many and meat changes which have taken place 
have arisen from the elevation or depression of the land, not | 
from alteration of the sea level. Mr. Etheridge then 1eferred to 
the changes which have taken place in the 1elatjve positions of 
land and water durmg the historic period, givang instances of 
towns afd cities that in the time of their prosperity stood some 
distance from the sea, but have been gradually submerged, and 
other places, whose importance arose fiom their contiguity to the 
ocean, now Reft high and dry inland. The paper was illustrated 
by a splendid collection of diagrams. 


Tue Seventh Annual Report of the Belfast Naturalists’ Club 
shows that this useful Society is making good progress. * By 
the kindness ef the Council of the Natural History Society, 
members of the Club have been permitted to re-arrange the 
valuable local collections in the Museum ; and a large sum 
has been gianted by the Council foi cases, &c., in which to 
exhibit a complete local collection. The local land, freshwater, 
and marine shells have been named and arranged ; the Herbarium 
is in prowress ; and the Geological collection selected and named, 
ready for mounting. The Committee have also considered it 
desirablé that the Club should prepare complete lists of the 
fauna, flora, geology, and aicheology of Ulster, by publishing an 
annual contribution to such a work in addition to the ordinary 
report. The Appendix in the present issue consists of a list o 
the Irish Liassic Fossils, with notes on new and critical species, 
by Ralph Tate, Esq, F.G.S. The number of species enume- 
rated 1s 189; of which the following are new to science :— 
Chemnitaa punctata, Solarium thompsoni, Tornatella robinsont, 
PeR -ia tectaria, Hinnes angularis, Avicula pattersoni, 
Leda v-scripta, L. quenstedti, Cucullea grungeri, -Mytilus 
subtulis Thracia aquata, Anakna myauna, Pollwpes alatus. 
Figures of many of these are given in an accompanying plate, 
and the paper is a valuable contribution to local geology We 
congratulate the Belfast Club on having successfully started, a 
work which will give a permanent value to their annual reports, 
and trust that their example “will be widely fllowed by otifer 


local societies. e z 


In the Chittagong district the Government of India has dis- 
continued explorations for coal at present, as the samples found 


arc of an infesior and finpromising quality. ° 
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BALLOON ASCENTS FOR MILITARY PURPOSES 


s 
AS soon as the war broke out, balloons, which had ‘been so 
long forgotten by statesmeng were recalled to then mémo! 
by hundreds of projectors. Some of the schemes suggested were of 


circumstance to 1eject everything connected with aeronautice, But 
surprises and reverses became ‘so frequent in the French army, 
that it became evident that any apparatus able to carry observers 
would be considered as a preserver from such disgiaces 
as it was clear that the Prussians were intending to besiege 
Paris, the Minister of War issued orders for the construction of a 
captive balloon, mtended to watch the movements of any be- 
sieging army moving round the capital; but instead of having 
regourse to Mr. Giffard, the constructor of so many magnificent 
balloons, ıt was resolved to smploy MM. Godard and Nadar. 
Paris was divided into aerial districts, the first being given to 
Nadar and the other to Godard. Nadawthen received orders to 
establish his balloon on the foot of Buttes Montmartre, and 
Godaid close to the Montsouris Meteorological Observatory on 
the banks of the small streamlet Biévie, where it crosses the 
fortifications. The balloons inzended to be attached were not made 
on purpose, they merely used old ones which were worn out ; the 
g@s-pipes were also not sufficiently large, and the gas-pressure was 
very tow,*co that when the first attempts at inflating were ma le, 
the Godard tellogn took more than three days to be filled; and, 
when filled, was tossed so heavily by the wind, that it was neces- 
sary to let the gas escape. Nadai was still more unfortunate, 
and could not ariive even at the mflating of his balloon, except 
alter immense labour, by laytnga pipe along the ground for aspace 
of more than 300 yards. Moreover, when the first balloon was 
floated, it was as late as the 4th of September. I then ordered 
Godaid to continue his inflating process, Many scientific 
bodies met, and deliberated upon the modes of improving captive 
balloon ascents , but none of the members had ever ascended, and 
henee their practical knowledge was so small as to amcuit 
practically to nothing. 

I tried to umpiove in some 1espects the gonstiuction of cap- 
tive balloons, by using the process of fixing to the rope in- 
vented and practised by the aeronauts of the First Republic, and 
offered to the State a balloon, which had been given to me by my 
fiend, Mr. Giffard, and which had, unfortunately, only a capacity 
of 28,000° cubic feet I had already used this balloon for an 
ascent, executed for the benefit of the Arene de la Rue Monge. 

That balloon was fitted u> in a more scientific manner, the 
appendix being also firmly attached with rope, so that the pies- 
sme of the wind could not let a single puff of gas escape. The 
equatorial ropes were attachedctogether and connected by means 
of little pulleys, the pulleys being connected by ropes, and so on 
till the whole of the network ended in three laige 1opes, This 
machinery worked admunably well, but the material of the 
balloon was not fit for the purpose. After two or three weeks’ 
standing, the company was dissolved, and the balleon was sent 
free mto the air. Captive observations were not so useful as hari 
been hoped ; that partial failure was owing to the unfitness of 
officers entrusted with the duty of making observations, and of 
the men employed in the drawing of the ropes. Nothing of the 
kind would have happened if Government had accepted the offers 
made by Mr. Giffard before the beginning of the war. That 
meat engineer had offered to spend 40,000/. 1n the construction of 
alaige balloon of 15,009 cubic metres capacity, able to carry 40 
persons to the height of a full kJometie, but the Government had 
refused this proposal because Mr. Giffard asked for a place m 
the Champs Elysées, where it would have been necessary to dıs- 

lace a*few shrubs, 

When the investment of Paris was completed, the question 
naturally arose of using balloons for carrying messages, the reso- 
lutign having been taken by the minister, M. Xampont, Post- 
office Director, bo summon to his office several meron@uts, Nadar, 
, Artoise, myself, and a few gentlemen supposed to be acquginted 
with a¢rostatics ; and’ the ascent was decided upon in.a long dis- 
, cussion . ; 

- The first who ascended, was Dane swig his own balloon, 

mous from sev eral ascents. Dunoff started up mthe arr early 
m the morning, and employed an immense hing poef, the wind 
blowing strongly besides, and Dunioff disappeared like a dream, 
Hg waf alone in his ĉar, carrying a bag of letters, with plenty 
of ballast; I protested in the most ugent manner against send- 
ing into ghe głr a single man unassisted, but without any success, 
The advice was neglected De consequence of the success of the 


the wildest description @and scientific men took advantage of this . 


As soan® 
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first operations? Reverses were necessary to call postal authority 
to a getter sense of the reabstate of things. M. Garnier Pages, 
a menfber of the new Government, inyented the carrying 
by b@lloons of aerial pigeons, and the second balloon ascent was 
the occasion of the firstepigeon expedition. = 
One of the aeronauts known to our @eaders is Mangin, the 
proprietor of the ynfortunate ‘‘Union,” of which the wreck was 
fully described, who tried an ascent 'a.few days after Durioff. He 
made a foolish agreement with the :Post Office, tos carry,avith his 
“poor worn-out balloon a weight of 1,000lbs., but the balloon 
was unable to retain a single puff of gas, and the attempt was 
doomed to failure. 

Two or three days afterwards, Mangin tried another ascent 
with the “City of Florence,” a large balloon of 1,200lbs. capacity 
and belonging to Eugéne Godard. r 

The ** City of. Florence” was inflated and fitted up by its pro- 
piietor, and left-the ground on the morning of a tlear day, witha 
light north-easterly wing, It carned with Mangin a medical man 
practising at Lyons, with a special mission from the Government 
for the eastern departments. The ascent succeeded very well, 
.and Dr. Lutz was landed safely. But the landing of Lutz gave 
rise toa singular circumstance. A Prussian spy, having read in the 
papers that Lutz had come down from the heavens,’ presented 
himself at Dijon as the real Lutz, and acted in accordance wth 
that suggestion. The fraud was not discovered witfout*some 
delay and some trouble, but owimg:to some pe@aliar circum? 
stances it was at last exposed, thé ‘false Bytz was seized, tried 
by a court-martial, condemned to death; and shot on the spot; er! 

Amongst singular ascents one was executed two or three’ days 
afterwards by Louis Godard, carrying with him two merchants. 


Godard’s balloon being too small for the purpose, he fixed one’ 


additional balloon to the end of a leng narrow piece of wood, 
and in the middle of that long singular bridge there was a second 
balloon of no’more than 100 cubic metres, The floating of this 
extraordinary trio created a great deal of amusement among our 
Belgian ‘people, and is in itself an aérial aeronautical success ; 
Godard landed near Nantes, where the Prussians had not yet set 
their feet. ea i D 

Next to Godard’s singular ascent, we must mention the one 
executed by Trignot for carrying Gambetta to his post at the 
head of the Government. An accident took -place in the air 
while it was open, and the balloon ‘emptied itself at an extraordi- 
nary rate, landing, against the will of ‘the ad:onauts, in Prussian 
territory. If sharpshooteis had not comé ‘to the rescue, Gam- 
betta” would have been made a prisoner. Keéiatry was m the 
same manner sent in a balloon, and succeeded in escaping after 
sume adventurou: feits. ° Do AI 

- We must menuon the ascent conducted by the elder Tissandier, 
as well as the one conducted by‘hisyounger brother. The fist 
of these two ascents was remarkable for the firing at it by the 
Piussians when the balloon was passing over Versailles. Tis- 
sandier, aS well as his brother, fell beyond Prussian territory, but 
not far from the enemy’s force. 

- From the time of the landing up iq the present moment, the 
brothers Tissandier haye tried twice to return to Paris; but they 
ascended from Tours, which isa bad station for such a purpose. 
The first time their balloon was sent towards the south; the 
second time it ascended too high, and the- brothers were con- 
ducted into a frozen cloud, whicheGempelled them to come down, 
This second ascent was tried dming the night, which is a deci- 
dedly awkward time, as an aerial traveller is unable to find his 
way to the land. i 

Returning to Paris will be tried, however, and is a great object 
to he attamed, -but for success. to be’ secured requires more 
powerful means. I must not omit my own arrival in Belgium 
in a balloon, The “Egalité,” which I egployed- on that 
occasion, had a youngeg brother called ‘Liberté.’ The 

“Liberté” wa& inflated, with pure hydrogen, prepared specially: 
„for the pufpose.e It was the old captive of the Universal Exhi- 
bitiqn, fitted up and carefully repaired forthe purpose. ‘ Liberté” 
was intended to carry ten persons, besides? 3,0001b; weight 
of letters. It och a cars attached, the one fastened to the 
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other by eight ropeg, el he upper car was jntended for passengers, 
‘the lower We for lette:-bags. Everything had been carefiy 
preparéd® Bags of @and had been attached round the upper car? 
and a hole ha been cut into the bottom to permit communiéa- 
tion between the two cars. Unhappily, when the procesg of 
inflation was half finished, the wind began to blow with such 
vy lence that people holding the net let the ropes loo&g with so much 
forces that the batloon escaped, turned’ round Lk& a whulwind, 
k e 
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s e 
being lost ig a minute in the clouds, hd leaving thuusands of 
spectators itfconsternation, “ Liberté” was seen turning round two 
or three times again between different strata of clouds, and was 
finally observed turnifg no nbre, ascending no more, but falling 
straight like a meteoric stone. The fall took plac@ withig 
the Prussian lhes, and it remained in the hands of the Prussians, 
vho were enabled to rapair and to use it fog their purposes. 

Seeing that I was unable to recover my balloon, I managed to 
get anothemconstructed. The new balloon, though smaller than, 
“ L berté,” was larger, than any other balloon in existence in 
Paris. It had a measurement of 3,000 tons ingtead of 2,020, the 
average. The ascent wag delayed by an accident which hap- 
pened during the process of inflating ; a hole was discovered 
round the appendix, and the valve.was open. For -the three 
following days the weather wes unfavourable, ar€l.the passengers 
were obliged to come back every morning, but the following 
morning several thousand people witnessed the ascent, which 
was veryeuccessful After having landed in Belgium, I came 
to London on my way to Tours, and purpose shortly attempting 
to re-enter Paris by the same meaus. ® 

W. DE FONVIELLE 
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* SCIENTIFIC SERIALS 


Annalen der Chemie und Pharmacie, viii. Suppt. Bd. 1 Heft. 
This number opens with a paper ‘‘ On the occurrence of Ammo- 
mo-Magnesic Sulphate in the lagoons of Tuscany,” by`Dr. O. 
Popp, who has observed that a double salt of ammonic and 
magnesic“ sulphates is of constant occtrence, together with 
ammonic sulphate and boric acid, in the lagoons. He also *re- 
marked that the relative amounts of boric acid and ammonic 


‘sulphates are inversely proportional, so that those contaming 


large quantities of boric acid contain but little ammonic sulphate, 
and wie versa, The salt, which separates out either during the 
concentration @f the water or in the cryst@lising vessels, is ob- 
tained pme by*ecrystallisation in forms belonging to the mono- 
clinic system, and of the composition : 
Mg 50,+(NH,),50,+6 O H} ° 
In the natural double sulphate Mg is often ieplaced by the 
isomorphous Mn and Fe. —- ‘On the origin ai the Borie 
Acid in the FiumAoles of Tuscany” is by the"same author. 
After a criticism of the theories of Dumas and Bolley on this 
subject, he quotes the observations of Woehler and St. Clatre- 
Deville, that boric nitride heated in the présence of aqueous 
vapour is decomposed into boric acid and ammonia, and» 
that? at a high temperature boron and® nitrggen combine 
directly; they remarked that the presence of ammonia salt 
‘together with boric acid in volcanic craters and the lagoons om 
Tuscany might be due to such a decomposition. This the author 
also consideis to be the probable explanation, and assumes that 
boric nitride is present in these volcanic localities, which come 
in contact with water at a high temperature, forming borie acid 
and ammonia ; this latter combines with sulphuric acid, formed 
by a process of roasting fiom the layers of pyntes, or of coal 
contaming pyrites, which would also account for the presence 
of marsh“ gas and free hydrogen in the lagoon gase&.——‘* O1 
Chloianil ‘and Bromanil,” by J. Stenhouse. A modification 
of Groebe’s method of preparing chloranilic acid is described 
Chloranılic ether was obtained by the action of ethylic todide or 
the silver salt. Nitric acid of sp. gr. 1°45-oxidises chloranilt 
acid to chlorpicrin and oxalic acid. By the action of bromin 
on chlorantlic. acid a compound of thé formula Ca Brg Cl, OI 
was obtain:d. Bromanil is readily obtained by the action of : 
mixture ot one part foding and two parts bromine on phenol 
Bromanilic acid was prepared in a similar manner to nilic 
and m all its reactions found to be analogous.’ A compound 
Ce Bry O H, was obtained by the action of bromine on it.— 
“On Coumarin, Hydrocoumarin, and Hydrocoumarinic Acid,’ 
by C. Zwenger. The author observes that the preparation o 
' coumarıc acid from coumarin is attended with consid&able diffi 
culty, inasmuch as the acid is first formed at a temperature « 
‘whicn the potash readily causes a further decomposition. / 
' most characteristic and deheate rgaction for coumaric acid 1s th 
; fme pea-green colcur of its solutions whe viewed by reflecte 
hight, and whigh is perceptible when only traces even of the act 
are present. As is well known, melilotic acid is obtained b 
the action of nascent hydiogen z# excess on coumarin ; the authe 
finds, however, that if the coumarin be kept in excess a new acid 
whieh he calls hy drocuinarinic, is formed . This acid is derive 
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y the addition of FI, to Two molecules of coumarin, and has the | gtannic ethylotriethide Sn O C, Hys (Cy Hy) was obtained. 


omposition Cig Hig Og On hegting in a watẹ bath, or 
ven on heating with ‘dilute HCl or H,5SO,, it loses water 
nd is converted into the anhy@ride Cigs Hia Oy which 
«my als6 he obtained directly from coumarin.—‘*A New 
wlethod of Synthesis of the Organic Acids,” by M. Berthelot. 
dn allowing acetylene mix@d with air éo remain in contact 
with dilute „potash solution for sx moiths, the acetylene 
vas found to have been converted partly into aceticeacid “and 
vattly into a bituminous substance, containing C H and‘ O. 
Imploying a solut®n of chromic anhydride, a more perfect con- 
‘reision of the acetylene to-acetic aci@ took place. A lylene 
reated in the same way gave p apionic acid; but it is probable 
hat an intermediate compound C, H, O is formed by the direct 
¢ dition of O, afl which should also be obtained by the abstrac- 
‘on of OH, from propionic acid. - Propylene gave propionic 
cid, acetone, and acetic acid ; even carbon was oxidised by this 
cagent, giving small quantities of oxalic acid. It ¢edeserves 
aoticg that a solution of pure chromic anhydride is a much gentler 
«xidising™ gent than the usually employed mixture of sulphuric 
cid and potassic dichromate, probably partly by reason of itg 
volving a smaller proportion ef oxygen. By its decomposition, 
“ee oxygen and chromic chromate, a salt correspending to 
«erric sulphate, are formed : ° 
5 Cr O, = Cr, Os 3 Cr Og + O, 
“On. the synthesis of aromatic acids, by A. Wurtz.” By the 
<tion of Na, Hg on a mixture of chlorocarbonic ether and brom- 
oluol, the etheis of toluylic and isotoluylic acids were formed, + 
vhich is explained by the fact that bromtolpol is a mixture of 
wo isomeric compounds. On treating a mixtpre of chlorocar- 
onic ether and benzylic chloride, the following more compli- 
ated reaction takes place : 
2 Cy Hy Cl4-CO Cl OC, Hs+3 Na=3 Na C+ H+C,4 Hy3 CO OC, Hs 
Dibenzylcarbonic ether.) l l 
The fst action of the sodium is probably to form chlorinated | 
dbenzy}, ad @ 
" CH, Ce Hs 
4 CH CPC; H; 
è action of Na and CO CI OC, Hy, becomes converted into 
k wed oe Ro C, H, 'By the dry distillatipn of its lime 
«alt, stilben anti dibenzyl are obtained : 8 
2 {Cys H,, Oa) Ca = Ca CO, + CO + Cy, Hy, + Cy, Hey 
—* On the molecular weight of some Protoxides,” by A. Lader- 
urg. This is really so important and interesting a papér that 
. 1s difficult to give an idea of its contents.in the short space at 
ur command. . AltMfough the determination of the vapour den- 
sity is still the most certain method of establishmg the molecular 
‘olume, it cannot be denied that the true interpretaticn of 
<hemical metamorphoses also affords a means of fixing the mole- 
ular formule of compounds. The author also considers th s to 
e the case in those reactions which cause a change of type, viz, 
1 cases of direct additipn. The molecular -volume of the 
«sulting product permits in many cases at least an inference as 
ə the formula of the unsaturated compound. For imstance, 
com the passage of ferrous into ferric chloride, he believes him- 
elf justifiéd in drawing the conclusion that Fe, Cl, is the formula 
f the forme, Fe, Cl, being thet of the latter, as is proved by 
s vapour density. The same may be urged of Cr and Mn 
-ompounds, although not with the same ceitainty, and it was to 
btain further proofs in this directicn that the author strove. By 
Ihe action of a mixture of 3 eq. acetic and r eq. formic acid on 
langanous carbonate, a compound Mn, (Ca Ha O,), C H O, was 
þtained, but it is not placed beyond all doubt that this 1s not a 
aixture of two salts.. A series of eyperinients with tin com- 
«oun then undertaken with the view to ascertain whether 
Ihe compound Sn, Cle intermediate between Sn Cl, and Sn Cl, 
ould not be obtained. By the action of Bron Sn Cl, Sn Cl, Bra, 
in Cl, Br, and Sn Br, Cl were formed, revealing the curious 
act that similar molecules so react on one another that djssimular 
aolecules Msult : 
Sn Cl, Br, + Sn Cl, Bra = Sn Cl Brg + Sn BrCly. . 
No experimental proof of stanhic  triethide 
ing (Ca Hz)gand not Sn (C, Hg), had hitherto been adduced ; it 
vas prepared by the action of Na on Sn (C, Hs), I, and ifs 


fiom 2 mols. of benzylic chloride, and this by 


being, |i 


apour density determined and found to agree with that required: | 


wy Sna (Ca H;),- The action of Cl on stannic triethide is as 


nllows : Sn, (Ca Hs), + Cle = 2 Sn (C, Hs). Cla + 2 C,H, CL 
3y the action of I first Sn (Ca H,), T, and then Sn (C, Hal Ty 
s formed. By the ąctjon of sodic ethylate on Sn (C,eH5)s I 
} . @e 
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There then follow a number of similas experiments on stannic 
methides, &c.—‘ On Schiel’s ckloialuric ted,” by N., Lubavin. 
Schiel described an acid obtained hy the action of chlorous amd 
on uric acid, to which he gave the formula Cy, Hy N, CIC, 
(old atomic weights) ; tis Lubavin proves to be a mixture - 
anmonic -chloride and parabanic acid, Wealso mentiong in 
oxalateof urea of the composition C O N, Hp Cy Hy Ont Ole 
the formula of the ordinary oxalate beng 2 C ON, H, C,H, C. 
In all the text-bo: ks 120° is giyen as the fusi g point of wiecu ; 
he finds tt to be 132°.—‘fOn denvatives of Anethol,” by A 
Ladenburg. On fusing anethol (oil cf anise) with’caustic potash, 
the following reaction: takes place :— è 
OCH, |: | OH 

GH, E, M? KOH = CH, | OY + CHO 

Treated with P Cl; H becomes replaced by Cl 


OCH _ OCH = 
CoH, Cy HE + P Cls = Ce H, c, Ci + HCL + PCI 
This body treated with alcoholic potash loses H CI and gives 


Cıa Hyg O, a liquid boiling at 240°, All experiments to replace the . 


Cl in chloranethol by CHO, failed. Anethol combines directly 
with -Br.—‘‘ Researches on Vanadium,” hy Henry E; Roscoe. 
In ethis communication are described vanadic tribromide and 
oxytrilronftde; alsoa large number of meta, ortho and pyrovana-~ 
dates, among we the artificially prepared yanadinite. As this 
paper appeare in Singlish in the Chemical Socjety’s Journal, it 
has already been noticed in this journal.—‘“* On the second funda- 
mental teorem. of the-mechanical theory of heat and i's applica- 
tion to several decompositions,’ by Dr. A. Horstmann. The 
author has given a, popular treatment of the mechanical theory 
of heat, as he considers that although of the greatest interest to 
chemists, it has remained comparatively unknown to them by 
reason of its requiring a somewhat high mathemati¢al knowledge. 
The decompositions to which it is applied are those of ammonic 
chloride and calcic carbonate by heat, and also the expulsion of 
the water of crystallisation from hydric disodie phosphate. 
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SOCIETIES AND ACADEMIES 
LONDON 

Geologital Society, November 23:—Mr. Joseph Prestwich, 
F.R S., president, in the chair.—1. ‘* On some points of South- 
African Geology.” Part 1.—By Mr. G::W.: Stow. In this paper, 
which was illustrated by numercus sketches, sections, tables, and 
specimen’, observations were made on the stratification’ of tle 
Jurassic beds-of Sunday’s. and@warktop’s rivers, resulting from 
researches made by Mr. Stowywith the view of determining the. 
exact position of the several sgpecies of fossils found at the ex- 


~ 


posures on the cliffs of these rivers, and from this the sequence: 


of the various beds. He ingicated the existence of-at least nine 
separate fossiliferous bands, pointing out-the relative positions of 
the several 7rigon‘a-beds, Hamite-beds, Ammonite-beds, &c. 
He next treated of the so-called Saliferous beds of the district, 
and gives his reasons for regaiding them as later in age than the 
Trigonia-sandstones above alluded to, and therefore not equiva- 
lent to that part of the series named ‘* Wood-bedg”, by Ur. 
Atherstone. Other résearches of the author related ‘to the 
Tertiary beds‘both inland and on the coast. He digtinguished 
three zones on the-coast later in date than the high-level shell 
limestones (Pliocene ?) of the Grass Ridge and other parts of the 
mterior. One of the coast-zones he named the 4keru-bed, from 
the prevalence of-a delicate species of that genus. Another 
zone was described as folowing the river-valleys in the form of 
raised terraces,gcharacterised by the presence of a large 
Panopea. - The latest shell-benks haye been thought to. be 
kitcken-middens, but the author garded them as shore- 
deposits in place.e The author concluded*by tragng the probable 
climatal and geographical changes in this region during geological 
times, and: indicated] as far as his material allowed, the probable 
migrations of the Mollusca, especially of the Venericardia 
characterising the Pliocene Limestone. iré Gwyn Jeffreys re- 
mfiked that all the shefls ba@onging to the. genus 44g@a-which he 
had examined were, shallow water or littoral spells: ” Dr¢ Duncan 
remarked on one of the corals as being of a well-known Crag 
for, tHe Balanophylha calyenlus. Mr. Searles Wood, jun, 
observed that there appeared some probapility on the face of the 
pape, ofthe, shells of the older post-tertiary beds denoting a 
warmer climate than the present, instead of, as here, a colder. —- 
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2. ‘“‘ Note on*some Reptilian Fossils from Gozo.” By Mi. Jee and physi 1 characters were indicated. In conclusion, the 


W.¢Hulke, F’R.S., F.GsS. The author described the remains 
of twe reptiles said to have been brought from Gozo by the late 
Captain Strickland. One of them was a fragment of the 
*symphysial part of tle slender mandible of an /cAthyosaurus, 
having teeth of precisely the same charagter as those of the form 
froméhe Kimmeydge Clay described by the author under the 
name of Enthekiodon. For this, species the name of J/chihyo- 
saurus gaudensis was proposed, The other was the skull of a 


* species of crocoilile, for which the author proposed the name 


C. gaudensis, Dr, Duncan suggested that the Ichtbyosaurian 
fossil might bê derivative from some. secondary rock. He 
mentioned that Dr. Leith Adams had once sent him an Aspidiscus 
cristaius from the Hippurite Limestone, which was stated to have 
come from Malta. To account for this, he‘suggested that the 
Miocene of Malta might have been supported on ‘beds of 
Cretaceoug age, so fossils from that sotirce might have become 
indebted in the coral reefs of-the later date. Capt. Spratt ex- 
pressed a doubt of the fossils having really come from Gozo. 
He did not recognise the cretaceous;looking matrix among any 
of the rocks of that island, with all of which he was acquainted. 
The nearest approach to that kind of rock was to be found in 
‘the lowest of the deposits near ;Cairo, which. were probably 
Eocene. Prof. T. Rupert Jones suggested. an examination® of 
the Foraminifera m the matrix, with the view of detefnintng its 
Secondary-or Tertiary age. ‘He mentioned ghe gccuirence of 
rolled nodules of older rocks in: beds of later age at Gozo. 
Mr. Busk stated that a stone of similar character to the matrix 
occurred in Malta, if not in Gozo, but probably in both. 


' Mr. Hulke, in reply, observed that he had in this paper inten- 


tionally left the stratigraphical part of the question untouched, 
and confined himself to the palzontological aspect of the 
remains.—3. ‘‘ On the discovery of a ‘ Bone-bed’ in the lowest 
of the ‘Lynton Grey Béds,’ North Devon.” By F. Royston 
Fairbank, M.D. In this paper the author called attention to 
the occurrence of a thin bed of rock to the west of the harbour 
of Lynmouth, containing an immense number of fragments of 
bone, some of the of large size, and associated with massive 
bodies which he regarfs as ¢oprolites. The author proposed to 
call this the ‘* Lynton Bone-bed ;” andhe thought that its dis- 
‘covery might throw somè light on the relative age of the whole 
series of rocks of North-Devon. , Mr. Whitaker had examined 
the beds in company with Mr. Wetherell. He did® not apre 
The 
bone-remains appeared-to him to be: those of-Szeganodictyum, 
which had already been found in the lowest of Devonian beds. 
He was not prepared to accept the nodules described as Being. un- 
doubtedly coprolites, Mr. Valpy stated that there were at 
least 4 dozen. beds on differentshorizons of much the same 
character as that described along the coast of North Devon, an 
account of which had alieady beer*published at Ilfracombe. 


" "London Institution, November 24.—-Mr. H. W, Field, 
F-C.S.,in the chair. Prof. Morris, F.G.S , delivered a lecture 
‘© On the Precious Metals and they Distnbution.” Having indi- 
cated the principal sources of -the gold and silver worked by the 
ancient nations, he explained the distinguishing characters of these 
two metals; and dwelt at length on _ their mode of occurrence, geo- 
giaphical distribution, and geological position. Gold usually 
occurred in nature in the metallic condition; nearly pure or 
alloyed with certain metals, while silver was found m combination 
with various elements, and but rarely in the native state. The 
distribution of gold throughout the world was illustrated “by a 
large map, on which the known gold-yielding localities were 
plainly marked. Gold was found m rocks, quartz veins, and 
alluvial deposits. The silurian rocks and the granites,associated 
with them furnished the chief supphes, but the cretaceo-oolitic 
rocks of Peru, Bolivia, ang California, when traversed by dioritic 
igneous rocks, weie alse autiferous ;: showimg, ‘according fo Mr. 
David Forbes, tĦat there had been two, well-nfarked epochs of 
coldentrusion. From both formations,-but specially fiom the 
silurian, the gold occtrring in alluvial deposits had been derived 
by the enormous egosion which the*rocks had undergonegat a: 
comparatively late ggol@gical period, namely; the Néwer Pliocene. 
The remainfipf extinct mammalia di€covered in the deposits Bf 
the Urals, and als#in those of Australia, had satisfactorily fixed 
their geological position. In Australia ang California suQgsequent 

“volcanic flows had, covered ‘thick accumulations of aurifespus 
gravels, and had divert€d the eourses of many streams, so that 
they no longer conformed to the old valleys. The minérals mis- 
taken for gold were enumerated ang their distinguishing chemical 
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lecturer al§ded to certain peints relating to tfe use of gold in 
coinage, and called special attention to the brittleness’ produced 
by the presence of minute qillantities of palladium in the standard 
alloy. The eras was illustrated by numerous diagrams aml 
maps, models of famous nuggets, gold-washing ar paratus, and 
many beautiful specimens of native goldg—Dr. Odling’s edu- 
cational lectures ‘‘On Chemical Action,” delivered on Mondays 
at four o’elock, continue to attract crowded audiences, com- 
puising a large number.of boys. and girls from the schools of 
London and its suburbs, m 


Linnean Society, December 1:—Mr. Bentham, president, 
in thes chair.‘ On the Source’ of Radix Galangæ minoris of 
Pharmacologists.” The source of the Greater Galangal has long 
been known to be A/sinia galanga, Linn.; that of the Lesser 
Galangal has been more obscure. Galangal is not used in 
English medical practice, and on the Continent has become 
almost olfolete ; its export from China 1s, however, considerable, 
and is rapidly increasing. During an expedition to the Jslard of 
Hainan, a quantity of the foot which provides the Lesser 
Galangal was observed exposed to the sun m baskets, On asub- 
sequent occasion the plant itself “was discovered at å spot six 
miles inlarfd, at an elevation of r00 feet above the sea, growing 
ina dry red Soil, the result of volcanic action. Here it was. 
evidently planted, but was subsequently detected growing wild in 
jungles in the same island. Twenty or thirty stalks spring from 
each root, bugrarely more than one or two bear flowers. The 
fruit appears to be the bitter kind of Cardamom figured by 
Mr. ‘Hanbury. The plant is closely allied to Alp:nia-calcarata, 
which flowers readily in the Calcutta Botanic Gardens ; but yas 
determined by Dr. Hance to be a perfectly distinct and well- 
defined species, to which he gave the name Alpinia officinarum. 
A diagnosis of the plant was also given by Dr. Hance.—Sup- 
plementary note on the Chinese Silkworm Oaks, by Dr. Hance. 


i ° MONTREAL © 
Natural History Society, October 31.—The President, 
Principal Dawson, in the chai. Mr. A. S. Ritchie read -a 
paper entitled “ Aquaria Studies,” Part 2. In a previous papet 
the author had described the habits of some of the larger inha- 
bitants of his panegi In the present sketch agattempt was 
made to illustrate the peculiarities of the microscopic denizens 
of the same. The structure of some of the lowest forms’ of 
vegetable life was first illustta'ed, and some points in their 
physiology described. The first example of the animal kingdum» 
selected was the Amoeba or Proteus. In fhis animal we see a 
creasture devoid of muscular or nervous system, wéth no head, no» 
stomach, or alimentary canal. Its body consists of a jelly-like 
substance, of irregular shape, from any part of which finger-like 
processes are at times protruded. It lives by absorption, and 
can improvise a stomach from any part of the exterior of its body. 
The Ameeba is one of the very lowest forms of animal life. The 
lecturer then proceeded to explain the structure and habits of 
other microscopic animals, a little more complex thaw the pre- 
ceding. Among these were the blue Stentor, the bell animal- 
cule { Vorttcel/a), the glutton {Zurco) Rotifers, or ‘‘wheelbearers,”’ 
Parameecium, the four-horned Cyclops, and other microscopic 
animals, He stated that he had frozen water, containifg Rotifers, 
solid, and upon melting the ice the Rotifers were as lively as 
ever, also that they could endure a considerable degree of heat. 
A large diagram, with figures of the several plants and animals. 
spoken of, materially helped to -illustrate the paper, which will 
shortly appear ¿z extenso in the next number of the Canadian 
Naturalst,—Mr. Billings then made a communication on’ the 
banes of a whale lately discovered at Cornwall, Ont., of which 
the following 1s an abstract :—‘* Several months ago dieatfliggrles. 
Poole, of Cornwall, wrote to the secretary of the Society that a 
large skeleton, resembling that of an Ichthyosaurus, had been: 
found in that neighbourhood by the men engaged in excavating 
clay for brick. Jn another letter he stated that Mr. T S. Scott, 
architect, of this city, had procured the lower jaws. n receipt 
of this information, Mr. Billings called upon Mr, Scott, who» 
very, liberally presented the jaws to the Geological Mu- 
squm. Mr. Billings then went wp to: Cornwall and obta:ned- 
from Mr. Poole the bones which werg in his possession. 
“These were diseoveied in the Posc-pliocene clay formation, about 
sixteen feet below the surface. They are those of a small whale 
closely allied'to the white whale, Beluga leucas, which lives in the 
Northern seas, and at, certain seasons abounds in the Gulf anc 
loweg part of the St. Lawrence. The lower jaws gre nearly per 
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fecta Theeskull and upper jaws are much damaged, and some 
of the parts lost. Thirty-five of the vertebra, the two shoulder 
blades, most of tlee ribs, and a number of small bon@ were col- 
Mected. The length of the cnet was probably about fifteen 
“eet. The lower jaws have the sockets of Might teeth upon the 
vight sid®, and of seven on the left. The number of teeth in the 
supper jaw could not be ascertained. In the hed of a white 
whale belonging to the cabinet of M‘Gill Colleze, there are nme 
«teeth in the right lower jaw, and eight in the left. The teeth of 
athe fossil, judging from the size of the sockets, were jonger than 
mhose of the white whale. In 1849, a small whale was discovered 
mn Vermont aboutéwelve miles south of Burlington, in a railway 
cutting, though a deposit of clay of the same formation as that 
«of Cornwall. Judging from the figures and description pub- 
lished in Semans Four nal by the late Professor Thompson, there 
«can be little dowbt that ours 1s the same species which he de- 
scribed, and which he cilled Beluga vermontana, Another 
specimen consisting of about half of the backbone, was dis- 
covered several years ago near the city of Montreal, agd is now 
in the Museum of the Geological Survey. The locality at Corn- 
walfis about half a mile from the gailway station, sixty feet above 
the St Lawrence, and over two hundred feet above the level of 
the sea.-—The President, 19 igviting a discussion on the phené- 
mena observed during the recent earthquake, said that there 
were records published or preserved of the appearances observed 
during 83 earthquakes in Canada and neighbouring parts of N. 
America. <A severe shock was felt in Canada in 1860, an ac- 
count of which might be foand in the Canadian Naturalist for 
that year. Many of the phenomena noticed in 8870 were ob- 
served in the shock of 1860. Judging from the facts on record, 
there would seem to be a petiodicity in earthquakes. They 
seem to occur much oftener in autumn and winter than in spring 
or summer, and between the 6oth or 7oth years of a century. On 
this ground he had stated that the shock of this year might prove 
to be the beginning of a series, if the law of periodicity holds 
good. A slight shock was, however, felt in Canada im the spring 
of 1864 ‘The preswlent next refermng to the cayses which pro- 
duce earthquake, said’that here there are no centres of active 
igneous agencies, as nı Southern Italy and elsewhere. He sug- 
gested the idea that large masses of sediment are drained off by 
rivers from this continent and deposited on the Atlantic 
coast, and when, in addition to this, a pressure amount- 
ing to manf* millions of tons of atmosplgeric air is removed 
fiom the denuded portion, vibrations occur from long-con- 
tinued tension of the earth’s crust, and finally a break takes 
place. It was found that duiing the last earchquake the 
meicury in the barometer was an inch lower than the average. 
Dr. Smallwood g@ve a description of pecuhar phenomena 
observed in th® heavens before and after the earthquake. Among 
these were noticed several clusters of spots on the sun’s disc in 
connection with pecuhar auoral displays He exhibited 
diagrams showing the barometrical and thermometrical appear- 
ances presented before and during the shock. During the con- 
tinuance of the vibration the descent of the mercury was most 
marked in this respect, confirming Di. Dawson’s view. Fiom 
telegranf$ received by the courtesy of Mr. Dakers, it would 
appear that the first shock was observed at Owen Sound, at 
10,52 ASM. local time, and the latest at St. John’s, N.B., at® 
11.45 A.M, local time. Accounts were received also from 
Toronto, Montreal, Quebec, and intermediate places. Judging 
from the accounts received, the extent of the vibration thug 
recorded would appear to have been from S.W. to N.E , and 
the shock to have occupied fifty-three mimutes of time in 
traversing the 840 miles, without calculating for the difference of 
longitude between the places This would give a rate of about 
sixteen miles per minute, but 1f the differences of longitude weie 
a calaisd the rate would be about thizty+:wo miles per minute. 
This last estimate would agree nearly with that given by Hum- 
boldt and Mallet. The width or amplitude of the vibration, 
judging only by telegrams received by~-the speaker, would 
appear to have been some 340 miles. After some remarks by 
Dr. J. B.eEdwards and otheis, the meeting adjourned, - 


- HALIFAX, Nova SCOTIA R 


Institute of Natural Science, November 14.—J.M. Jones, 
F.L S., president, ¢n the chair. Rev. D Honeyman, EGS, 
read a paper, entitled ‘‘ Record of Observationgon the Geology 
of Nova Scotia from 16555, Part 1.;” from which it appeared 
that Dawson’s ‘ Acadian Geology,” fist edition, was published 


in 1855, and that in this work the author of the present paper | 
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was introduced as an explorer in the Nova Scotian fiel€. His 


eattention had been chiefly directed to the ‘‘Sijunan (?) and 


Devonian rocks,” so designated in that volume, and to the lower 
carboniferous conglomerates, grits, sand-stones, argullites, Hne- 
stones, and gypsums. * He had also madé gleaning» in the goal 
field. Since that period Dr. Daw%on an 
ad and advice of Sir RyMurcluson, Hall, Salter, and Barrande, 
had deprived the Devonian system of its ascendancy in Middle 
and Eastern Nova Scotia; and Cape Breton ;*taking away the 
mark of interrogation from the Silurian and affixing it to the 
Devonian. This was done chiefly by a thorough investigation of 
the paleontology and geology of the thoroughly typical district 
of Ansaig on the south-east coast of Northumberland Strait, m 
the Gulf of St. Lawrence; and the application of this type 
to the geology of the province. It was shown by the author that 
while the fossils of the series of rocks of Avisaig had so great a 
resemblance to those of the British Silurian, that Mr. Salter 
could without hesitation designate the respective groups according 
to the British nomenclature; still, the series coul€ be more 
satisfactorily and thoroughly compared ®ith the Suurian of the 
United States; consequently, the Arisaig series were now arranged 
thus, in ascending order :—Oneida conglomerate, Medina sand- 
stone, Clinton (Middle Silurian}, Niagara limestone, Lowes 
Helderberg (Upper Siluuan), Oriskany sandstone (?) (Devo- 
nign). In this locality these are overlaid unconformably by 
conglpmewate with interstratified traps and limestones (Lower 
@arboniferous). The Surian and Devonian (?) have been thrown 
into a synclinal b®' greenstone and amygdaloids of Lower Car- 
boniferous age. The Arisaig fossiliferous series are bounded on the 
north by Northumberland Strait, on the south by mountaiis 
formed of another series of the same age, but different from the 
othe. in being highly metamorphic and, apparently, non- 
fossiliferous ; the lowest member of the series 1s a conglomerate 
with cleavage. This sənes has been.elevated by the upheaval 
of syenite, ‘These conjointly attain to an elevation of from 
1,000 to 1,010 feet above the sea level, according to Captain 
Bayfield’s measurement; this being about the highest eleva- 
tion of morntains in Nova Scotia, While numerous localities 
named in Dawson’s ‘f Acadian Geology,” and others discovered 
by the author since 1855, have fossiliferons 1®cks of the Arisag 
type, the general character of the rocks of the principal ranges 
of the mountains of Nova Scotia is Arisaig metamorphic non- 
fossiliferous., The President read a pape: “On the Diurnal 
Lepidoptera of Nova Scotia, Raopalogera, Part 1.” The follow- 
ing species were common in the province, Papilio turnus Lino. ; 
Puris oleracea Harris, P. rape Boisd., Colas philodice Godt., 
Argynnis aphrodite Fabr, Areynnms myrina Cram., Mitea 
tharos Gram., Grapta C. argenteum Kuby, Vanessa antiopa Linn., 
Pyrames cardui Lanny? Auniera South, Nymphals ar- 
themis Drury, Erebia nephile Kirby, Satyrus atope Fabr; 
while Danas archippus-Fabr., Melideaa smera Boisd., Grapta 
interrogations Godt., G. comma Harris, Vanessa 3. album 
Boisd., F. gilberti Godt , Pyrames atalanta Linn., Nymphalis 
disıppus Godt., Debis Portandia Fabr., wererare. The author 
dwelt upon the introduction of Pris rape into this part of the 
Canadian dcmmion within the last few years, an! alluded to its 
abundance last summer in the neighbourhooi of Halifax, where 
it didan immensé amount of damage to the cauliflower crops. He 
mentioned the probable benefit that would arise from the intro- 
duction of the house-sparrow o? England (/yrgita domestica) that 
great enemy of caterpillar life, wnich would amply repay the trouble 
and expense of importation. At the present ume the caterpillars 
were almost free from molestation, and it was but proper, when 
possible, on, the introduction of an insect pest, to mtroduce also 
its known enemy. ‘The author had observed that even in so 
small a country as Nova Scotia many species of butterflies were 
very local in distribution, and species quite common on one side 
of the provinc® were altogether unknown on the other, although 
the distance between such positionse was not more than thirty 
mifts, Several Hesperians were yet uanamed, and ghese when 
identified with some Lycenians, would be inclflded in Part 11. , 

i . ° 
“WELLINGTON, NEW ZEALAND 


Philosophical Society, September 17.-2Dr. D Hector exhi- 
Pited a preparation slfowigg the egg of thf area (Apeyx 
austrais) in utero. The bird had recently @ed 1% *confinement, 
and was sent to the museum to be skinned. The egg, though 
full-sizéd, is soft,-an@ squeezed out of shape by the pressure 
against the pelvic bones.— ‘f Critical N gtes on the Ornithological 
Poruonof the Rev. R. Taylor’$ recent work on New Zealand ” 
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by WSL. Buller, F.L.S.—‘*On the Ornamental Cultivation of 
Native Shrubs,” by T. H. Potts and William Gray, Can‘e‘burye 
— Notes on New Zealaed birds,” continued, by T. H. Potts.— 
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influence machine.—Di. L. J. Fitzinger presented the fifi sec 


tion of hig critical revision of the bat famıly, relating to th 
genera AyBiscejus, Lasiurusg A mblyotus, Muria, Harpytocepha 


‘Othe Nomenclature of. New Zealand Rocks” and ‘ Notice of 
some New Mineral Forms in the Mrseum, ” by E. H. Davis, F L.S. 

e ‘On the Absorptipn of Sulphur by Gold,” by W.Skey, Govern- 
ment analyst. The author of this pager, while recently investi- 
gating the causes of the reported loss of gold at the Thames 
gold fields during its extraction from-the ore, found, the gold is 

, acted on by sulphuretted hydrogen, and thus a sulphide is formed 
e which tarnishes the surface. Also that gold combines with free 
sulphur at a temperature of 212° Fahr. Gold thus sulphurised 
on the surface will not amalgamate with mercury. The loss of 
„gold is not altogether due to the condition of the mercury, as has 
hitherto been supposed, as he has found this sulphide on the 


lus, Nyctiptenus, orestes, and Natalus. —Dr. von Zepharovicl 
of Prague, communicated a notice of the crystals of cerussi 
lately found in the Galcna mines at Kulibaba, His faper cor 
tained accurate measurements of the crystals —Dr. E. Bruck 
communicated a papæ by M. A. Sthaprigger on the contractio 
of the usor tympani. —A memoir was read by Professor Lc 
schmidt, ¢ontaining an account of experimental investigations o 
the diffusion of gaseous mixtures, by M, A. Wretschke.—And D» 
J. Peyritsch communicated some further obsefvations on pelorisr 
in the Labiatee. è 
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surface of native gold of every degree of purity. aS TURDA DENE 
‘VIENNA RoyYA Society, at 8 30 —Rèport an Deep-Sea Researches carried on durin» 


the months July-September, 1870, in H M. Surveying Ship Porcupine 
Dr Cafmenter, F RS., ana Gwyn Jeffreys, F R.S 

SOCIETY OF ANTIQUARIES, at § 30 —Autographs of Eminent Italian Princes 
Pr O'Callaghan, F.S A —On a Deed appointing Sir John Fagtolf Gove 
nor of the Bastille, 3 Hen V.: Mr. J G. Nichols; ESA. 

@oNDON MATHEMATICAL Society, at 8.—Further Remarks on Quart 
Surfaces: Prof Cayley —On the Poler Correlanon of two Planes, and 1 
Connectign with their hala Correspondence, Dr. Hirst, F R 5 — Or 
Systems of Tangents to Plane Cubic and Quartic Curves: Mr J.J Walke 
—On the Ordtr and Singularit es of the Parallel of an Algebra cal Curve 
Mr S. Roberts 


è : 

I. R. Geological fnstitutiọn, Sept. 30.—During the sum- 
mer season the geologists of the Institution were partly occu- 
pied wh the survey of Northern Tyrol from the environs of 
Kufstein, aloig the valley of the Inn westwards as far as Inns- 
bruck, and partly on the -military,frontier between Barziasch on 
the Danube, and Biod in Slavonia. Messrs, Foetterle and 
Fr. v. Hauer, invited for this purpose ‘by etd oumanian 

_Governinent, investigated also parts-of the Wallachian territory, zi g ? PEN 
and studied more particularly somesectionssbet Ween "Bucharest oe ; MW Aw ae aN Serine see 
and Kronstadt.in Transylvania... Very interesting résults.were |- ° 
obtained here. The large portion of Southern Wallachia,seems” 
mostly covered with loess; but a boring at Bucharest; for‘an 
artesian well, perforated up to the depth of 250 metres beyond, 
the loess nothing but strata of clay and sand, belonging to the 
Congeria-beds, a freshwater deposit which, in the, Vienna 

_basin, forms the highe-t member of the Miocene formatian. 
Farther up towards the north the same strata constitute a 
broad zone of mountains of lower elevation, which board the 
plain, and form a passage to the high mountain which separates Roya. GeocRAguicaL Sociery, at 8.30 Bi os 
Wallachia from Transylvania. Large masses of petroleum are |: ETHNOLOGICAL SOCIETY, at 8.—On Stone Implements from Africa: S 
here imbedded im the lower parts of the congeria ‘deposits eae sro vert , T artes Stone Implement» from at cape pte 
Whilst, therefore, the Galician petroleum belongs to the Eo: ene a ce Banos Nee C Pitre ie ad on the Prehistoric Mors 
Carpathian sandstones, the Wallachian petroleum is of the | Puorocrapuic Society, at 8. l / 
upper Miocene age, and the strata which contain it abound in | MANCHESTER LITERARY AND PHILOSOPHICAL SOCIETY, a7. 
characteristic fossils of our congeria beds. Immediately below EDNESDAY, DECEMBER 14 
these beds follows the salt formation, consisting of salt clay, sore t pag Sa at 8.—On a new Method of producing Durable Mur 

_with large masses of rock salt, which is worked in the mines of | paon Riayat Vitafcation: My Alans Cle a un 

_ Telega, Sylatina, Okna, &c. The higher mountains are formed bricoides: Mr B T. Lowne, M R C.S —Observations on the Aéroscop: 
chiefly of Eocene strata, partly sandstones,.partly cqarse çon- or Air-dust Collector, Dr Maddon. ° m 
glomerates, with enormous boulders of jurassic limestone. These THURSDAY, Decemperis © 
Eocene’ strata underlie immediately*the salt formation in the 
Bucsecs mountain; they arerupheaved to the height of more 

- than, 8,000 feet above the level of the’sea. The crystalline rocks 
which fo-m the nucleus of the Fogarasch mountains in Transyl- | Lonpon INSTITUTION, at 7 30.—On Count Rumford and his Phi‘osophics 
wania finish eastward in the neghbourhood of Ruckur, in the | Work: Mr. W Maitieu Wilhams, 

Dibmovizza-valley. On.the passage between Kronstadt and [egw 

. Sinaja they arẹ- no longer to be observed.—Dr. T, Schmidt, i CONTENTS e Pe 


ee FRIDAY, DECEMBER 9. ki 
LivasrrooL Naturauists’ Fien Crus -Lecture by Prof W. C. AWilliap 


son, FRS 
SUNDAY, DECEMBER 11 os 
SUNDAY Lecture SOCIETY, at 3 30.~—Onthe Telescope and its Discovenes 


Mr. R. A. Proctor. 
MONDAY, DECEMBER 12 


LONDON INSTITUTION, at 4 —On Chemical Action (Edúcational Course; 
Professor Odling, F.R S.  , 


° TUESDAY, DECEMGER ey 


Roya, at 8 30 i x 

CHEMICAL SacIETY, at 8—On some New Der vatives o° Coumarin 
Mr. W H Perkin 

LINNEAN Society, at 8. 


director of the Observatory at Athens; gave notice of the violent |, ee ee a EEE SE ee a 10 
. a -4 L a La e . e se . Ic 
earthquakes of J uly 31, Augusty I „and 5s m Greece, and men- DEFECTS IN GENERAL EDUCATION. s aa s e e ‘a’ ‘e 8 we 0 
. tioned that the volcanic eruptions in Santorin, which began five | Our Boog SHELF)... we eee eaa a‘ we l IC 


J 


LETTERS TO THE EDITOR :— g 
~ The Aurora Boreahs by Dayhght-—~J. Cusirr (Wath Illustra- 
Pion y sea a a a E a a a oer Sa a NE a e a a 
The Spectrum of the Aurora —Epwarp C PICKERING; JAMES 
HYATT ... ae Be We wget he, ces wah Peay, Tah ones ofa cae vid 
Early Mentions of the Aurcra Borealis —-R.G , G. H. KINAHAN. Ic 
Prismatic Stru_ture in Ice —T G. Bonney... . oe Ne HE 
The Dificulues of Natural Selection -A R WALLACE .. a Irc 
.", Cave paintings by Bushmen —Prof 'T, Kurerr JONES .... xr 
a Nee ib sah S M. Pdea E be LG Sat cat: o e Sno e 
“he Cerato lus Forsteri —GERARD Krerrr . , m < 
Ihe British Museum Collecuons . . . . s a a 1 eo’ e s 
Glass Floats off the Isle of lewis.—Rogpert H Scotr .... K 
TLe Milky Way —Henry Reexs,F LS . . Se ae ee a ee 
The Cockroach.—-AxkTHUR Nicos; C.J R...’ ae 
KAIETEUR WATERFALL, DEMERARA . : ~~ SE 


years ago, continue up to the present day with undiminished | 
force.~-M.-Herbech discavered in Eastern Transylvania, on the 
Nagy-Hagymas mountain, some red limestone, with the charac- 
teristic fossils of the famous upper triassic Hallstatt marble, 
among them the magnificent Ammonites Metternichii.—-Count 
H. Wilejek-and Count G. Wurmbrand discovered last summer 

‘an old pile building (Pfahlbau) in‘the- Atter Lake in Upper | 
Austria, near Kammer. Stone implements, fragments of ‘rough 

' pottery, &c., were found in abundance at the b@&ttom ofthe lake. 


~ Imperial Academy o®Sciences, October6.—Profeésor Barth 
transmittal some comrfunications from the Chemical Laboratory 
of the University of Innsbruck. Thesé notices included the ,re- Sie phe Mea og a 
sulté of an investigation made by, Prof. Barth on the reaction of | Queries respectinc AtueR by C. Brooke, FRS. . .@ . r 
fusing potash upon phenole, of an investigation of- the bromo | SPEcTRoscoric-NoTEs By Prof C A Youna [Wuth Illustrations) 11 
„phenolic acids, by*M. Carl .Tenhofer, and on some derifatives, WALLOON AscenTs FOR Mitrrary Purroses By W. ps FonvieLLE 11 
‘of gallic agid, by Prdfessor Reynoji.—%Dr. S, von*Basch pe- | Scienriric SERIALS... s e e ete te I 
sented as oi) qp the first chyle-ducts arid the absorption of fat, | SOCIETIES AND ACADEMIES. © 6 6 Pe ee ete ee ee N 
- The results of the observations made at the Central Observatory ma A8¥ e t st Oe? 
for meteorology and terrestrial magnetism during the Months of 
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; 3 ERRATA.—Page 76, first column, line 29 from bottom, for ‘‘ high” 
July and August were lid before the meeting. cola inset 3 : aoenhie 


“low”; second column, line 8, insert after ‘‘ winter,” ‘‘—there atmosphern 


October 13,.s-M. Julius Petfrin communicated a memoir on | pressure is low :” page 92, second column, sixth note, for “ Mr. Ma‘the 
$ e $ N ” cf ld n “ 7 3 
the formation of electrical annular figues by thecurrent of the | « Areas Anes aoe aan Mathews aad ir oe eae te? 
è e 7 e 
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PRA CUICAL PHYSICS x 


Ta Vicissitudes of Families of Words, and especially 
of scientific nomenclature, would’ require another 


Burke to writ@their changeful history. Take, forinstance, f 


the word Philosophy,—how odd it present distorted mean- 
ing as compared with its hteral sense, and how curious 
its alliance @with such terms as Natural, Experimental, 
Mechanica], Chemical, and the like, Then, again, take 
“ctence,—how strange its present opposition to Learuing, 
and how remarkable the adoption of the word History 
int comjunction with Natural’ Most surprising of all, 
however, is perhaps the opposition set up between 
the words natural and Physical ; which has gone to such 
length that Prof. Huxley, in his recent Address to the 
British Association, could properly and intelligibly employ 
such a phrase ,as “those phenomena of nature which we 
call physical.” a 

In French, the equivalent term for Natural Philosophy, 

“ philosophie naturelle,” is still sometimes used, and in a 
sense, if not coincident with, yet kindred to, that of its Eng- 
lish representative ; in German, however, the similar term, 
“ Natur- Philosophie,” has assumed a totally different mean- 


ATURE > 
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_of Abbé Nollet* and Sigaud dë fa Fond ;+ while the Present 


work of Prof. Kohlrausch, is designed as an inetiation 
into original experimental measurements and researclfes 

It has long appeafed to the present writer as a kind of 
double drawback, inherent to current 4ectures as well-as 
text-boaks on philosophy, that while, in all instances, 


-more time or space is devoted to the description 8f 


apparatus and practical processes than is necessary or 
useful for the common student, they are yet, in this yery 
respect, insufficient for the intending physicist. Taking 


dn hand the best kind of treatises on Physics, whether of 


an entirely elementary or a more ambitious character, it 
will be found that a preposterous agnount of space is taken 
up by drawings of instruments which the general student 
will never have to handle in his_life, and by explanations 
of the manner in which certain procedures, measurements, 
and’ so forth have been taken, which it-is practically 
®qually useless for him to xnow, ‘and which as a means of 
educating t the mind have no value, while they tend to make 
science repulse. On the other hand, the most voluminous 
works cannot but be pronounced, in this very respect, as 
deficient, if the wants of the young physicist are taken 
intg,account. Special works, like those of Profs. Frick and - 
Kohlrausch, go some way towards supplying this want ; 
and it is to be hoped, also, that, by multiplying or extend- 
ing their scope, they will prove not only of additional 


121° 


ing, and the word “Philosophie” by itself jS, if possible, |, benefit to intending physicists, but also to ordinary ə 


still farther from the English Żhilosoph Y.e For the latter , 
word, én its English meaning, there is no equivalent what.’ 

eever in German ; while the occurrence of such expressions 
in English as Philosophical Instruments, co-existent with 
Moral Phiosophy, strikes the Germag ear and intellect 
as insular éccentricity, But the German terminglogy is 
also in this respect not free from oddities. Thus, while 
‘‘Experimentalische Physik” and “ Theoretische Physik” 
(or sometimes ‘Mathematische Physik”) cover nearly, 
although nôt precisely, the ground occupied by Experi- 
mental Philosophy and Natural Philosophy (iñi the orthodox 
sense) respectively ; the word, “ physikalisch” has assumed, 
a meaning opposed not to Moral but to. Chemical, and a 
distinction has grown up between ‘ ‘physisch” and 
“ physikalisch,” corresponding to that between the English 
terms Natural and Physical. 

To the terms just mentioned, Prof.. Kohlrausch has now 
added a new one, on the titlecpage. of'a récently published 
little work, entitled, “ Praktische Physik. ”# « He thereby 
designates a series of practical “exercises designed: 
originally for the- students who frequent thé “S6:calléa 
“ Physikalische Prakticum” in the University of Gottingen, 
for the purpose of being: initiated into the use of physical 
instruments and the execution of physical operations. 
A work of this nature has long been a desideratum ; 

‘although it has had a kind of forerunner in Prof. Frick’s 
well-known “ Physikalische Technik,” ze. Technical 
(or Opefative) Physics, and to be distinguished from 
“Technische Physik,” which means Phy sical Technology, 

or the application of Physics to’ manufactures and 
arts. Prof, Fricks work, however, of whith three editiéns 
have appeared, Was intended rather as, an instruction in 
the making of, lecture experiments and in the handling of 


the ee apparatus, replacing in g far the older works 
e 


7 Leitfaden Wer Prakttischen Rİ: n. You A Kohlrausch, (Leipag, 
1870 
f VOL. HL e 6 e 


‘students, by ridding the vulgar treatises, and eventually 


lecture courses, of much superfluous n@atter that acts as a 
serious incumbrance and impediment to the spread of 
real physical science, A 

Prof. Kohlrausch’s little book, of scarcely more than one 
hundred pages, reproduces, or very nearly so, the practical 
curriculum familiar to those who, in former time, attended 
at Gottingen’ the exercises which Profs. Weber and Listing 
superintended there for many years. The subjects selected, 
range over a considerable field, and include a variety of pro- 
blems ; but the work was not intended to be exhaustive?” Com: 
mon weighing, specific weights and densities, thermometry, 
magnetism and galyanism, and optical instruments, furnish 
the chief topics of which exercises are indicated. Of 
course, the work | is not designed to be read by itself, but 
to serve as a manu al of instruction in the. practical execu- 
tion of the several’ processes. Nor should it be thought 
that even practical ‘work of the kind here indicated can 
serve aS a training for future discoveries, any more than: 
early verse exercises make.any one a | poet ; t completes, 
and familiarises with, the knowledge of discovered truths, 


.but does not teach the discovery, of truth, Original 


resedrch of high value can be made as little on the 
pattern or w@h shreds of old, as genuine poetry can be 
composed i in imitation and with Batches borrowed from the 
ancients, Scientific investigation sa wark of f€nspiration, 
and if directed towards a. new aim, requires alsoenovel 
instruments and new procedures. - Chemical operations 
proper possess, it is true, a consigefable degree of uni- 


-§ermity, and are Capable of methodical t@atment and 


exposition ; but physical processes an manipulations are 
multiform, numerous, and difficult to: classify. This is the 
réason why physical laboratories ere as yet few and far 
between, atd none of them so systematically organised as 
the chemical laboratoriesg ard that, while the workers in 
4 N des @ xptricnces. + Cabinet de Physique. ° 
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Chemistry surpass in number’, they also outdo in indivi- 
dual productiveness, the workers in Physics. But since 
the in$titution of physical laboratories is nevertheless 
spreading, the very novelty of their exjstence makes the 
publication of books like that of Prof. Kohlrausch, pro- 
ceeding from older establishments, a-real boon to those 
called upon to superintend or take a share in the direction 
of the practical work of new ones; and it is only to be 
hoped that from other places of renown also, both in, 
England and abroad, similar publications may also soon 
proceed, C. K. AKIN 
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GALLOWA Y’S QUALITA TIVE ANALYSIS 


Manual of Qualitative Analysis. By Robert Galloway, 
F.C.S. Fifth edition, xxi. and 415 pp. (London: 
John Churchill and Sons.) a 
F the various manuals of Qualitative Analysis now in 

use, none is more deservedly popular than the work’ 

of Professor Galloway. Much of this success is doubtless 
due to the painstaking care with which the author has 
sought in successive editions to reduce the operations of 
Quahtative Analysis to a more methodical and systematic 
process. The present edition is in great part rewritten, 
and much new and original ‘matter has been incorporated. 
More systematic methods for separating the alkaloids are 
given, together with many additional reactions for their 
individual discrimination. The processes for detecting 
the poisonous metals in presence of organic matters are 
also much improve@, #4 description of Bunsen’s neat and 
expeditious flame reactions is likewise a new feature in 
the book. The delicacy and certainty of these reactions 
ought undoubtedly to lead to their more-general agloption 
in our laboratories; even if their application is found to be 
limited, the lesson in neatness and dexterity in working 
to be acquired in- their performance would prove in- 
valuable to the student. 

- One of the characteristics of this book is its thorough- 

ness, and the very example of this quality will not be lost 


. upon the beginner. As-an illustration of what we mean, 


~ 


we give the following extract from the introductory re- 
marks on the province and scope of qualitative analysis : 


The analyst, by means of re-agents, interiogates the substance 
to be.analysed as to what are its component parts ; the: reactions 
are the language in-which the answer is returned. The student 
has therefore to learn the mode of questioning the substance, 
and the language in which the answer will be conveyed ; in other 
words, he has to learn, not only what general and special re-agents 
are to be employed, but the order in which they are to be applied, 
and also the reactions they produce with the bases and acid- 
radicals, before he can attempt to search for these bodies in sub- 
stances. No amount of reading or lecture-hearing will furnish 
the student with this knowledge ; he can only obtain it by making 
the experiments himself of the different bases an@ acid-radicals 
with the re-agents, and ‘‘he grust always reflect, before the addition 
of the re-agent, for what purpose he applies it, and what are he 


` phenomena fe rut&ids to produce?’ And the cénditions indis- 


pensalale for the production of correct and decisive reactions 


_roust be carefully observed, for a half-knowledge in all depart- 


ments of science. is of little worth, but in chemical analysis if is 
worse than useless. @ © ` R 

There me® always be diversity of opinion respecting 
the best method of teaching Qualitative Analysis, or 
indeed of teaching any branch of practical science singe 
so much-depends upén the qualifications “ang conscien- 
tiousness of thé teacher. In the Preface to éhe present 


edet.on of his book, Professo? Galloway makes some 
e ° p- ‘ 


i f 
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intelligence, 
* 


very pertine$t observations, respecting thee advantages 
which the method he adopts possesses over that employed 
by Fresenius and in the Giessen Outlines. It is guite 
possible that by faithfully following the plan laid down by ° 
thé German-professorgthe studen may succeed in cor- 
rectly determining a larger proportion of ‘the mixtures 
given to hif for analysis, and yet the amount of actual 
benefit which may accrue to him may be dar less than 
if he were more frequenty unsuccessful by working under 
a system which left more to his individual judgment and 
We believe that the method @¢f Fresenius, 
as an educational agent, is radically bad ; its tendency is 
to make the learner degenerate into a mere analytical 
machine. “uch a system (to employ the phraseology of 
Mr. Galloway), of simply ded/gzg this and showzuge that, 
may be most pernicious in its consequences. The chief 
object in teaching chemistry fs thus too frequently 
missed ;. science so studied renders the student utterly 
incapable of correctly reasoning upon the knowledge he 


“acquires, for merely to create a number of proficient 


analysts is no# the primary end of the introduction of 
qualitative analysis into the curriculum of our schools 
and colleges, A perfect system, then, is that which, 
whilst employing the most satisfactory and expeditiou$ 
analytical methods, yet allows sufficient latitude for the 
student to exercise and strengthen the powers of his 
originality, reason, and intelligence. Such a system 
Professor Gall§way has attempted to frafhe, and we have 
no hesitation in asserting that in the hands of @ con- 
scientious student his book will lead to the result which , 
he desires to obtain. T. E. THORPE 





WORKS IN NATURAL HISTORY 


Works in Natural. History, &c. By the Rev. F. O. 
Morris, B.A. 


* 

HIS is, in several respects, a very remarkdble pamph- 
let. It shows us, to our great gratification, that 
the study of Natural History is, thanks to the labours 
of Mr. Morris, gradually finding its way into Royal 
Palaces and Baronial Halls, for we learn that Her Most 
Gracious Majesty the Queen has accepted the dedjcation 
of his “ History of British Birds ;” that his Excellency 
the Right Honourable the Earl of Carlisle, K.G , &e. &c., 
influenced probably by Her Majesty’s example, has ex- 
tended his patronage in a similar manner to-the “Natural 
History of the Nests and Eggs of British Birds ;” that 
his" British Butterflies ” and “ British Moths” are under 
the genial and aristocrati¢ guardianship of the Honour-- 
able Mrs, Musgrave and the Right Hon. Lady Mun- 
caster; that his “Anecdotes in Natural History,” and 
“Records of Animal Sagacity and Character, MAy 
dicated by permission to the Most Hon. the Marquis of 
Westminster, K.G. and the Hon. Anne Emma Caven 
dish ; while His Grace the Archbishop of York stands 
sponsor to “The Dufficulties of Darwinism.” Surely 
even in the so-called Golden Age of English literature, 
noeauthor couldehave had the good fortune to secure so 

many noble patrons. g 
Appended to the title of each of Mr. Morris’s works 
are “Notices of the Press,’ and in this department the 
compilar of the panvphlet would, we think, have acted 
more ‘wisely and more jn accosdance with the dignity ‘of 
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Scienct, if he had grestricted himself to journals, reviews, 
&e., of acknowledged literary merit, or treaging specialfy 
of Natural History. Who, with a grain of cOmmon sense, 
cares to know, or attaches a shade 6f value to, the scien- 
tific Opinions of such periodicals as the Dagicaster Gazette, 
the York Herald, the, Derbyshire Advertiser, the Yout- 
shire Gazette, the Worcester Fournal, the Bromsgrove 
Messenger, the Yorkshire Post, Our Own Fireside, the 


Oriental Budget, the Threepenny Magazine, the Penny’ 


Post, the Kock, or the Record ? This kind of puffing (for we 
can find no other term to express our meaning plainly) is 
bad enough ; but there is worse, far worse, to come, It 
surely cannot have been with the knowledge and concur- 


` rence of “ The Rev. F. O. Morris, B.A., Rector of Nun- 


burnholme, in this county, and Chaplain to hie Grace the 
Ruke of Cleveland,” as he is designated in the York 


g , . b > t 
Herald, that a series of*anonymous opinions on his 


“ Difficulties of Darwinism ”—many of them abounding 
in the most gross-and fulsome flattery of himself, -and in 
vulgar abuse of his opponents—have been*appended to the 


more legitimate notices of that book. Lest we should bee 


‘ Saeed 
supposed to be using unnecessarily, strong language, we 
shall quote a few of these precious criticisms :— _ 


“ Professor Huxley’s letter to you is in his usual style— 

ippant and rude. Your reply 1s in every way admirable. 
-— Professor r 

“I have read your pamphlet, and do not see how it 
can be answered.— Esq. M.D., A.B.” 

“Prof. Huxlgy’s impertinent letter deseaved what it has 
got, You certainly have given him a castigation.—Rev. 
eCantab.” 

“The papers here steer shy of your pamphlet. ` They 
are on the other side, and find it awkward to reply to. I 
am very glad to hear that you purpose meeting Huxley 
at Liverpool. He requires a man That: can expose his 
shuffles, and turn his banter against himself,—Rev. ——, 
D.D.” Bo i i 

“ Glad to see you an opposer to Darwin’s nonsense,— 
———, Esq.” - ; - st, 

4 
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I 
The last of these absurdities is apparently a round- 
robin printed in a straight line :° “ We agree with all you 
say most perfectly. We cannot imagine how it can be 
answered by the Darwinites.” Then follow three dashes. 
. Mr, Morris is not merely a well-educated English 
gentléman, but a.clergyman and chaplain to a duke; 
and we feel that we are doing him a sérvice in giving hifn 
an opportunity of stating (1) whether these extracts are 
really taken from letters addressed to himself, ‘or whether 
they are forgeries ; and, (2) in the former case; of éxplafh- 
ing how they found their way into print in this obnoxious 
form. 

A geological friend of ours, while trying to make a 
short cut, trespassed on a railway line. He had not gone 
(ame he was stopped, and told by a grim official to 
retrace his steps. Our friend, thinking that a little “ soft 
sawder” might help hiin out of the difficulty, observed : 
“ My good fellow, you are perfectly right, and are only 
doing your duty ; but I am much mistaken, when I look 
at your kindly and good-natured face, if you are the sort 
of man to turn a harmless geologist a couple of miles 
out of his routes’? The heart of the guardian of the road 
was so far softened by this speech as to let our friend 
proceed rejoicing, but, as a parting shot, he observed :— 
“Well, sir, I do hke a bit of buttey, but I ain’t partial to 
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te 
grease.” Now, to apply this anecdote, we sadly fear that 


Mt. Morris is “partial to grease.” Many clergymen. in- 
dulge in this taste, and one who has associated go” much 
as this distinguished natgralist has done with the 
Dit Majores.is apt to grow unctuos. On the assumption 
that these extrac are genuine, we can fancy that hé 
carried the parcel of letcers in his coaf-tail pocket when 
visiting his parishioners, and occasionally sat down to 
enjoy a bit of grease, or, in other words, to read one or 
two extracts, as a cheerful mental stimulant ; that pro- 
bably on one occasion, the stimulant was too much for 
him, and that he inadvertently left the packet “sud tegmine 


*fagi;” and that an enemy (probably a rabid Dissenting 


minister of a low class) picked up the prize, at once saw 
its value as a weapon against the Church of England, 
and gave itup to the Elders of his congregation, on the 
condition that they should publish it. 
bably placed in the hands of a literary gentléman— 
possibly the Editor of. the Threepenny Magazine or the 


* Penny, Post—and' thus, and thus only, the appearance of 


the pamphlet. can, we think, be'rationally accounted for. 





OUR BOOK SHELF 


Resources of the Southern Fields and Forests, Medical 


Economical, and Agricultural. By Francis Peyre 
Porcher, M.D. (Charleston; 1869.) 


‘IN this book we have very full accounts of the uses of the 
plants of the Southern States of America. The author 
freely acknowledges in his Preface (or, as it is here 
termed, “Preliminary,’) that he has availed himself 
largely of numerous works on kinfred subjects, most 
of which have been published in America, In the 
introduction a few practical instructions are given for col- 
Jecting and drying medicinal products of the vegetable 
kingdem. The plants are arranged according to their 
natural orders, the vernacular’ names being placed first, 
followed by the scientific names, and the distribution of 
‘the plants in the States. No attempt is made either at 
a scitntific or popular description of the plants themselves; 
so that the book is literally what it professes to be, with- 


‘out being made bulky with matter that can, if required, be 
‘found in floras or purely botanical works. 


The book, in- 
deed, is written more with an eye to the exposition of the 
medicinal uses of the plants; but the “economical and 
agricultural” portion is by no means lightly treated, In 
short, the information is most varied, as will be seen from 
a few quotations. Here is a recipe for making blacking 
from elder-berries, certainly an application we never 
before heard of :—“ Boil elder-berries well, mashing the 
pulpy matter ; then strain through a colander, and bottle 
for use. The liquid sours somewhat by age, but retains 
its qualities. Another way is to simmer ripe eldér-berrics 
over a slow fire in an iron kettle for one hour and let the 
‘mass cool, and you will have good blacking.” Under the 
head of White Beech (Fagus syivatica, and F. americana) 
‘our author tells us “the leaves of the beech trees, collected 
in autumn $n dry weather, form an admirable article for 
filling beds. The smell is grateful and wholesome, they 

o not harkour”-vermin, are vefy elastic, and may be 
replenished annually without cost.” There is nothing new 
in this application of beech leaves ; they are used in many 
parts of Europe for a similar purpoge,.and were at one 
time so employedin England. Ewelgn speaks of them as 
affording “the best amd easiest mattress ifthe world to 
lay under our quilts instead of straW;” and by way of 
recqnmendation says that “ divers persons of quality in 
@auphiny” use them. The above are examples of what 
may be called purely ecormical®*applications, We take 
a crucifetgus plant, the Gold of Pleasure, or False Flax. 
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_© (Camelina sativa) as a single example of agricultural pro- 
duce. “ The cuftivation of this plant for the seed would 
repay the farmer; an aburfdance of chaff would be pro- 
duced which would be of infinite service for horses or for 
mapure. Ina grazing gountry like England, where vast 
sums are annually expended for foreign pil-cake, the Gold 
of -Pleasre will soon be found an excellent substitute 
under manufacture? and, consequently, a grower should 
find a good remuneration in cultivating the seed. The 
o'Rcake has been found highly nutritious in the fattening 
of sheep and oxen, as it contains a great portion of-muci- 
lage‘and nitrogenous matter, which combined are found 
veryebeneficial in developing fat and lean.” The prospects 
of making this a most important agricultural plant are, 
we think, too brightly drawn, considering that it has not 
escaped the notice of English agriculturists. Neverthless, 
a few words 6f this kind on different products might help 
to promote ex eriments On their culture and utility. The 
writer’s aim throughout seems to be a general utilisation 
of vegetable productions, and he very ingeniously finds a 
variety of applreation for those of the Southern States, 
We do not hesitate to say that a few books of this 
d ‘scription on the economic products of different parts of 
the globe, would make us much better acquainted with the 
trae value of the vegetable kingdom thaw w@ are at 
present. “JOHN R. JACKSON 


A iventures of a Young Naturalist. By Lucién Biart. 
Edited and adapted by Parker Gillmore. (London: 
S. Low, Son, and Marston, :1870.) 

THIS is a narrative of travel in Mexico, intended espe- 
cially for young people interested ‘in Natural History. 
The party consists of a young lad the hero, his father, 
a Swiss naturalist who does all the moralising, a dog, 
and one of those half-bred Indians who know everything 
and can do everything, who are such a bore in most 
books of Western trav&. Though written in a somewhat 
pedantic style, we have no doubt it will find many ad- 
mirers among our adventure-leving young readers, the 
` country described being one of unsurpassed beauty and 
interest) For our own part, we should decidedly object 
to being ‘cross-examined in the following manner before 
being allowed to eat our breakfast. “Do you know the 
family of the animal we are going to have for breakfast ?” 
asked Sumichrast. “ Yes ; it isa Rodent.” “ Well done; 
but how did you recognise it to beso?” “ By the absence 
of canine teeth in its jaws, its large incisors, and its hind- 
legs being longer than its fore-legs.” Especially if the 
lesson were given in such a confused style as this :-— 
‘ The bird belongs to the family of Climbers, that is to 
say, to that order which have two toes in front of their 
claws and two behind, like your great friends the parrots.” 
Still the young naturalist will find in the book much that 
1s interesting and amusing ; and the numerous illustra- 
tions and gorgeous binding will make it an acceptable 

present during the Christmas season. 








LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by his Correspondents. No notice is taken of anonymous 


communications. | ‘ 


* a 
Contrįþution “to the Dioptrics of Vision 

-IN the course of some experiments in reference to vision under 
water, T‘have ascertained some facts which I do not remember 
to ha e seen mentioned, by writers on optics, and which may peg- 

haps interest your readers. e i à 
very swimfr knows that, however clear the water may 
be, and howe%er dis@nctly he may see from the bank the 
smallest particle of gravel or weed, the moment he plunges be- 


neath the water all becomes obscure, and he can see the outlines 


of no‘hing at the bottom orssuspended in'the water distinctly, but 
only blurted patches of various colours. In my first @gdeavours 
fo K R e a 


è s 


to find a remedy for this imperfect vision, [ found two ways ofe 
re@to.ing perfect sight. The one was to surround the eye with 
a watertight bog, with a piece of plain glass m fr@nt. By. this 
means, the eye being in the same condition as to receiving the 
rays of light through an aerial medium as when we are on land, 
perfect vision is retained beneath the water. The other Was, 


wats 


allowing the eye fo remain exposed to the water, to look through 


` a glass lens whose proper éocal distance*in the,air, I found, after 


numerous trials, to behalf an inch. The first method is attended 
by the disadvantages that the glass soon becomes dim from the 
condensation of vapour, and it is difficult to make it fit so 
accurately as to exclude the water ; the second is m@re convenient, 
as any optician can construct pair of spectacles suitable for the 
water, and fitted with lenses of the required focal distance. 

Fishes, cetaceous animals, and seals, see perfectly below the 
water, while man’s vision, unassisted, is of the nf¥st imperfect 
character. The eyes of these marine animals differ from those of 
terrestrial vertebrates chiefly in this : the latter have a very convex 
‘cornea, with @ large chamber containing aqueous humour and a 
double convex lens behind; whereas the former have a fla 
cornea, hardly any aqueous humourpand a spherical lens, lyitfg, at 
least gn fishes, close behind the transparent membrane which is 
their substitute for a cornea. ° 

Now, as am optical instrument, the eye of terrestrial verte- 
>. ates—and let us take that,of man for an illustration—consists of- 
two lenses, one placed behind the other. The anterior lens i18, 
formed by the aqueous humour, its actual figure being a meniscus, 
‘one surface being, convex the other concave, but both surfaces 
uniting if prolonged. According to Donders, the anterior radius 
‘of curvature, formed by the cornea, is 8mm., the posterior, formed 
by the front of the crystalline, being 1omm. The posterior lens 
is the crystalline, adouble convex lens, its posterior surface, accord-® 
ing to the same authority, having a radius of 6 mm. only. The, 
combination of meniscus and double convex lens is known to pos- 
sess pecuhar optical advantages. The vitreous humour cannot act 
as a convex lens, its form being that of the concavo-convex lens, 
whose property 1$ to cause divergence of rafS of light; but, 
as it lies in contac? with the retina, it cannot even produce this 
effect. It acts, together with the aqueous humour, as a Watery 
medium for the suspension of the crystalline. 

What happens when the human eye is immersed in water? A 
transparent lens-shaped body will refract the light in con- 
verging rays, 1f itis mh denser than the surroundulg medium 
through which the rays of light reach it. - A simple experiment 
will prove this. Take two watch-glasses with their concavities 
facing one another ; fill the space between them with water ; this 
will form in air, than which it is so much denser, a lens of power 
proportioned to, the convexity, but in water it will not refract 
the light at all, being of the same density as the light-conducting 
medium, The aqueous humour of the eye being much denser 
than the sir, acts as a lens in the atmosphere, but being of 
thesame density as Water, when the light is transmitted to 
it thiough water in contact with the eye, we at once lose the 
use of our anterior lens, and can see nothing distinctly ; because 
the crystalline, which alone now acts as a lens, throws its focus, 
as we shall presently see, beyond the retina. 

low, then, are. we to recover perfect visien under water? 
Obviously, by supplying the loss of our antertor lens by another 
lens of equal power. - The focal distance im the air of a water 
lens of the meniscus shape and the dimensions given above may 
be®¢alculated ; it is, m fact, two inches or thereabouts ; but, as 
w: have seen, it = o ın water. But, as the refractive power of a, 
lens diminishes in proportion as that of tle medium through 
which it receives rays of light creases, we find that a glass lens‘ 
when immersed in water has only one-fomth of the refactive 
power it possesses in air. So, in order to supply the loss of our 
anterior lens, we find we must use a glass lens of about 
inch focus, which, in water, has a focus of about two inches. I 
need scarcely say, that in the case of a double convex lens of 
dissimilar curves it makes a great difference as regards the re- 
fracttve power whether the lens be wholly immersed in water 
or one or other of the convex surfices only. But I néed not 
dwell on this sibject at present. ; 

But it ıs a clumsy method to supp‘, the lossofa lens of two 
inches focus by one pf the high ret.acting power of half an inch. 
Besides, a glass lens of this power is so smal? that the lateral 
field of vision is ef necessity very limited, and it has a further 
disadvantage that we can see nothing with it in the air. I there” 
fore sought for a lens that should be free from these defects. 

As the ocular lens whose place had to be supplied is formed 
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of water, and receive@ in the normal condition the rays of light 
through air, p thought I might make my subaQueous lens ò 
the same media. A couple of watch-glasses, plated with their 
concavities towards one another, so as tofenclose a convex lenti- 


, culat®portion of air, when immersed in water, disperse the rays of 


light and diminish the size of objects seen through them, because 
they force the more refragtive medium, the water,’ to assuma 
concave shape in felation to the ar between the glasses. The 
same watch-glasses placed with their convex surfaces towards one- 
another, and connected round their edges by a water-tight 
rim, thus encleging-a concave lenticular portion of air, when 
immersed in water, refract the rays of light conveigently tea focus 
and magnify objects, because they force the more refractive 
medium to assume a convex shape in relation to the air between the 
glasses. Ther magnifying power or focal distance under water 
is somewhai less than that of the same glasses in the reversed posi- 
tion and filled with water is in air ; the slight difference being owing 
to the greater refractive power of the glass in air a in -water. 
I found that two glasses of a curvature of about 1} inch radius 
tRus placed formed in water a Jens having a focus of about two 
inches, This air-ens, as it may be called, completely supplies 
the loss of our anterior leng in water, and restores perfect vision. 
Of course the same magnifying power may be obtained by various 
combinations of differently curved glasses, or by plano-concave 
or concavo-convex air-lenses. The advantages of this kind of 
lens for subaqueous vision over a glass lens ate obvious. It cane 
be made of any required size so as to Command a large lateral 
field of vision. It ceases to act as a lens the Mstant it emerges 
from the water, and does not interfere with vision in the air, as 
then we merely look through two thin pieces of glass with some 
air between them. There is no provoking loss of refiactive 
power, as in the case of the glass lens; and lastly, it can be 
made very cheaply. With either form of lens we can see from 
below the water objects in the air above us quite distinctly if the 
surface of the water is smooth, less distinctly if it is agitated. 

Aur lenses consgructed on the principle descriped may be made 
of any magnifying power, and aie much better adapted for the 
micioscopic examination of objects under water than glass. lenses, 
whose refracting and magnifying power is reduced to one-fourth 
by immersion. Thus a glass lens of a quarter-inch focus in air, 
would scarcely be equal in water to an air lens of one inch focus. 

I have said that the difference between the refractive power of a 
glass lens in air and water is as 4.to 1, or even more, The differ- 
ence is about the same in the case of the crystalline. Thus, the 
spherical lens of a cod, which has a focus of about 7 of am 
inch in air, has a focus of about ẹ} of an inch in water, which 
is about the distance of its posterior surface fromthe retina. in 
the fish. Sifpposing the focal distance of the human crystalline 
to be, in air, 4 of an inch, it will be`more than $ of an 
inch in the fluid in which it fleats. But, in front of it, we 
find what I have called the antenor lens—I mean the aqueous. 
humour—with a focus, as I have proved, of about 2 mches. 
If we take two lenses respectively of 2 inches and 4 of an 
inch focus, and place the weaker over the stronger, we shall 
find th€ir united focal distance to be about 4an inch, or about the 
distance between the back of the human crystalline and the reting. 
My méasurements, in the absence of appropriate instruments, lay 
no claim to exactness ; they are, however, a sufficient approxima- 
tion to truth for my present purpose. , Ae 

. How is it that after the operation of extraction of the .crystal- 
line lens, which has a focus of less than r inch in its natural 
position, the patient can.see distinctly with a lens of from 3 
to 4 inches focus? The reason seems to be that the optical 
character of the eye is completely altered by the operation. The 
space formerly oceupied by. the crystalline is now filled with 
ayes vitreous humour, and the eye represents a sphere of 
water, bulging in front into a more convex form by means of the 
cornea, which will have the effect of a superimposed meniscus of 
about 2 or 2% inches focus. ‘A thin glass sphere filled: with water 
of 1 inch diameter will roughly represent the eye deprived of 
its crystalline. We find the focus of this,sphere to be about 4 an 
inch. Let us place in front of it a lens of 24 inches focus to 
represent the bulging cornea, and we find the focal distance 
diminished by more than one-half. Another lens of 3 to 4 
inches focus wille bring this focus close td’ the postetior °sur- 
face of the sphereP in fact, to the situation of the retina in the 
actual eye. This explains what happens in the eye deprived of 
its crystalline. Such an eye will require a much more powerful 
lens for subaqueous vision than that above described. 

Montagu Squag , R E. DupcEom M.D. 
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Sed on scarlet 


by the upper and middle classes, among wh 


Parliament was passed for the: purpose of diverting it. 


Dr. Lankester and the Scarlet Fevey Epidemic 


PERMIT me to make a few remarks on some noticeg of my 

fever, published in your pages on tle 17th of 
ovember last. eferring tq my recommendation as®to the 
destruction of the poison of scarlet fewer, the Pa Mall Gatte 
says—‘‘ All this is @ery well in its way, and may be carried out 
the mortajity from 
scarlet-fever is comparatively small ; but the plan is quite out of 
the reach of poor creatures who have but one room, one bed, and 
one suit of clothing, which even at night takes the place of 
blankets.” My object in witing the paper was to show that 
scarlet fever might be averted by certain measures, and I left it 
to those who read it to devise the means of making them ayail- 
able for all. When the cattle disease broke out, an Act of 
The 
lives of human beings are surely of not less value even in a 
money ‘point of view than those of cows and oxen, and I have 
the conviction that certain measuresgmight be adopted by the 
Government that would reach even the ‘‘ poor creatures” to 
whom the Pal? Mall Gazette alludes. Even now there exist Acts 
of Parliamént which, if at once. put in‘ force by bodrds of 
guardians, town councils, vestries, and other local authorities, 
would at once’ enable. them to put down this disease. The 


“inhabitants in ‘‘one room, one bed, and one suit of clothing,” are 
refthe? by medical men, and they might be empowered to, 


remove the sigs from the healthy, to destroy useless infected’ 
clothing, to have the infected men washed, and generally to 

see that the disease is arrested. What can be done amongst the 

rich ought to be done amongst the poor, and expense ought not 

to be allowed to stand in the way of such merciful measures. It 

shoild be remembered‘that such outlay on the part of wealthy 

ratepayers would, in the end, repay them, as they catch this 

disease from its being fomented among the poor, and they would 

no longer be liable to these attacks when their less opulent 

neighbours were free from them. 
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In the pages of the Zaneet ‘‘ A General Practitioner” states @ 


that I have reflected on the members of the medical profession 
in stating that they do not exert thgmsglves to suppress this 
disease. I spoke from a rather extensive experience on this sub- 
ject, and regret to say that I have nothing to withdraw on this 
point. J did not say it-was the fault of medical men. I said 
they weye not instructed This is the fault of a system of medical 


education in which public health ıs not contemplated as a part of, 


its course It is true that within tie last two or three years 
chairs of Hygiene have been established at University and King’s 
Colleges, London, but these aie exceptional. So deficient is 


ithe education of medical men on this very point, that the 


Government felt itself justified in opening a special ‘medical’ 
school at Netley for the purpose of supplementing the defects of 
our ordinary medical schools. It is from the Chair of Hygiene at 
the Military Hospital that the most admirable work on Hygiene 
in our language, by Dr. Parks, has issued. , 

‘t A General Practitioner” could not suppose that I was ignorant 
of the fact that all that has been done for our knowledge of the 
nature of contagious diseases had been done by medical men, 
and that our medical officers of health have especially exerted ’ 
themselves in endeavouring to prevent the spread of contagion. 
I must, however, again express my surprise at the small amount 
of information that can be gained from the text-books on the 
practice of medicine as to how best to prevent the spread of 
contagious diseases. ‘ 

I will not in your pages do more than allude to the offensive 
tone and-expressions of ‘ʻA General Practitioner,” but I may add 
that no amount of ‘‘support” I may have had or may expect to 
derive from members of my profession, will ever induce me to 
refrain from qpeaking the truth of them in the interests-of the 
public. Iam, however, fully conyjnced that it is only by sucha 
ceurse that I can hope to, retain the respe@t and continued 
“support” of the more intelligent and honeurabl® members of 
my profession. EDWIN LANKESTER 


F 


o] 
Professor Tait on Bains ae A 
sa portion of ' 


In your last week’s number, Prof, Tait epubli 
his Introductory Lecture to his class, in which he criticises cer- 
tain assages in mf work on Logic, having reference to the 
foctrme of the Conservation of Force. Although I do not, in 
every jnstagce, admit the ju8tice of the strong condemnatory 
phrases used in the criticism, I am aware of having committed 
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a mistake if stating the relation of Momentum to Energy or ves 
viva, and will endeavour to rectify it. 

- In quoting a dictum of theJate Dr. Boole, Prof. Tait styles 
him the%pigatest logician the world has produced, or is likely to 


© produces for many a long day. . In dissenting from this super- 


@i:M. 


latiwe, I do not refer to the men most widely known in recent 
years as logicians—Whately, Hamilton, Mgll, Mansel; I con: 
sider thatthe comparison of them with Boole fails through the 
dissimilarity of the Matters compared ; his Logic was but to a 
very small extent the Logic of any one of these writers. The 
only person who cultivated Logic in the manner of Boole was 
another noted mathematician, the veteran De Morgan. Now, 
without undertaking to say which of these two had'the greater 
genius, I do not scruple to affirm that the labours of De Morgan, 
in their common department, if only through longer continuance 
in time, resulted in a much larger number of contributions to the 
science than can be credited to Boole. The two men were 
friendly co-operators, not rivals; and they will, I have no 
doubt, be menfioned together as often as reference is made to the 
Algebraic extensions of Formal Logic. 


Aberdeen, Dec. 9 A. BAIN 
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The Spectrum of the Aurora 


THE brilliant displays of the Aurora Borealis obsewed gn 
England on the 24th of September and the s4th of October, 
1870,* were also generally observed in this comffry: °The fact 
may be worthy of record in your journal, as indicating the un- 
usual extent of the phenomena. As the newspapers in different 
parts of the United States contained full descriptions of these 
displays, a detailed account need not here be given. I may re- 
mark, however, that they were generally regarded as the most 
brilliant displays we have had since 1859. Fine auroras*were 
again witnessed on Monday morning, October 24th, from § to 
6.30 A.M., and on the evening of the same day, from 6 to It 
At 9 P.M. (on the evening of the 24th) an auroral 
arch passed very neaily through the zenith from the eastern to 
the western horizon, or rather from a point a few degrees souti 
of east, to another somtwHat north of west. An extraordinary 
number of more feeble auroras have been noticed during the last 
two months. DANIEL KIRK WOOD 


Bloomington, Indiana, Nov. 9 
+ 





Can Aurora be Seen in Daylight? 


I VENTURE to believe not, in spite of circumstantial accgunts 
to the contrary, and I ground my belief on the following consi- 
derations :—1, No description of a daylight aurora that "have 
ever seen will beara critical examination. Take that published 
in the last number of NATURE. Here two arcs of? faint-white 
lines are said to have been seen in a direction ‘‘almost due east,” 
and certainly the illustration given 1s not very unlike the appear- 
ance that auroral arcs sometimes present. But auroral arcs, so 
far as I know, never, appear in the east, and the conclusion, 
therefore, ıs unavoidable that the object observed was nothing 
more than a remarkably symmetrical form of cirrus cloud. In 
another imstance,/ lately published, although the thing described 
is called a daylight aurora, I fail to seein the Seu path anything 
more than an account of the appearances ee when a high 
canopy of cloud clears off bodily from the sky with a sharp, 
straight edge, which by perspective becomes an arch, 
case referred to, the clouds clearing off from the direction of 
magnetic north, the arch corresponded in position with that of 
an aurora, and hence was set down as auroral, Ina third ac- 
count of a’daylight aurora, it is expressly mentioned that the sky 
was hazy, and a solar halo visible, a condition of t&ings which, 
while it would make the ocgurrence of aurora-like cirrus ex- 
fremely probable, would be specially unfavourable to the visi® 
bility of a true auror® ; for certainly if so delicate ànd phospho- 
rescent alight as that ofan aurora is to be seen at all in the day- 
time, it can only be under circumstances the most favourable as 
regaids clearness of the lower atmosphere. m 

2, A an eal ofegh@auroral light with the light of other 
objects whoge gMsibilijy can .be more “easily measured, tends 
strongly to confirm the view I have advanced. No one who re- 
members Donati’s comet at its brightest wil] hesitate to ajlow 
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with the naked eye until about half an hour after sunset, and then, 


onjy the head could be seen. 
3. The modif}cations of cirrus goud are so infinitaly diversified, 
and sometimes so very remarkable, as to offer a great temptation 


to the obseiver to investthem with the mysterious attrıbutes of ` 


the aurora, Moreover, they do occasionally present a %@ry 
striking resemblafice to pencils of auroral light, differing, how- 
eve®, essentially in the chagacter of fixity which they possess, as 
well as in the absence of any determinate rel&tion to the mag- 
netic pole or zenith. 

On the grounds now stated I venture to refer daylight aumoras 
in general to the large class of ‘‘ errors of observation.” - 

Clifton, Dec. 13 o GEORGE F. Burner, M.D. 
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The North London Naturalists’ cfb 


THE Secretary of the North London Naturalists’ Club desires 
the Editor of gNATURE to correct an incorrect statement which 
appeaied in the last number of that journal, The North London 
Naturalists’ Club is not broken up, it is not six years olde nof 
has it ever met on a Monday. Its last meeting was on Thursday, 
Noy.’ 24, at Myddelton Hall. Three subjects were then exhibited 
and explained, viz, ‘*The Structure and Growth of the Yeast 
Plant,” ‘The Styucture of the Gastric Teeth in the Lobster,” 
and ‘* The Anatomy of Amphioxus” The meeting was thinly 
attended, but that 1s no alarming phenomenon for societies of 
this kind, The previousymeeting on Oct. 27 was a very full one, 
owing to a papeP read by a deservedly well-known member of 
the club on the highly interesting subject of ‘Spontaneous 
Generation.” It must be confessel that the club 1s not so 
vigorous as when first started, but these facts show that it ise 
by no means defunct. J. SLADE, 

Hon. Sec. N.L. N.C, 


HO AH nice mr. 


Srowning’s Spectroscope® 


In the last number of NATURE there is a description byeProf. 
Young of a spectroscope, in which the prisms are made to alter 
their positions relatively to each other by bending backwards 
and forwards the metal work to which they are attached, I 
should of course not wh to offer any opinion on th@ efficiency 
or otherwise of this arrangement. 

My reason for writing ts that in the course of the article Prof. 
Young goes out of his way to remark that, in attaching bars at 
right angles to, the bases of the prisms in my Automatic Spec- 
troscope, I baye adopted a plan of Mr. Rutherford’s, Wul 
you kindly perm)t me to state that I began my Autofhatic Spec- 
troscope in the year 1862, and that, so far as publication consists 


-ìn exhibiting anything to a large number of persons, I had pub- 


that for intrinsic biilliancy that object surpassed the most vivide 


aurora. Yet Donat’s com at its bwightest could not be detected 
a e 
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lished it in the year 1863. I have reason to believe that M. 
Duboscq also attached bais in a similar manner to the bases of 
prisms with the intention of obtaining a minimum deviation 
adjustment, about the same time as myself, or soon afterwards. 
I do, not know at what time Mr. Rutherford may have corftrived 
his plan, but, as I have never read any description of his instru- 
ment, I must disavow having adopted any plan of his, At the 
same time I must remark that it 1s a small step towards obtaining 
the complicated movement required to produce an automatic 
migimum deviation adjustment, and it seems to me that itis a 
step every person would be likely to take who wished to obtain 
the adjustment by a mechanical motion, 


111, Minories, Dec. 12 JOHN BROWNING 





Evolution of Light 


YOUR correspondent, who describes in the number of rE 
of the 17th ult. a faint light observed by him on tearing strips 
from a woven fabric in the dark, may be interested to know that 
a similar phenomenon is noticed by Mr. Grove in his  Correla- 
tion of Physical Forces,” as occurring with indiarubbe# water- 
proof cloth (4th ed. p. 48). : 

, Mr. Groveianks it under phenomena of heat and light, rather 

than of electricity. Co de Fes 
e e e 

J 


”~ 





. Fungi A 


IT is very unfair that the mushroom amily should lie under a 
ban, becarge Locusta, at the instigation of Agrippina, employed 
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some kind as a med®am for conveying poison into the cation 

of Claudius. e With equal justige the mild Calex$an wine wou 

have been in ili repute because poison was not unfrequently 

mixed with it— ° 

S Occurrit matrona potens que molle Calenum 
Porrectura viro miscet siiente rubetam. ® |}, 


I cannot thereforesthink that the bad wame clinging to the whole 
family of agarics was thus incurred ; for Locusta did not employ 
a poisonous fungus for her deadly purpose : shæmixed poison 
with some kind of mushroom of which Claudius was particularly 
fond, and of which he had no doubt often partaken. The words 
of Tacitus are explicit ; he says that ‘‘ the writers of those times 
have related that poison was poured into a dish of deez, of which 
the Emperor was fond ;” ‘* Temporum illorum seriptores prodi- 
derint infusus delectabili cibo boletorum venenum.” (An. xii. 66.) 
Suetonius is equally clear: ‘‘ Boletos in quo cibi genere venenum 
acceperat.” (Nero 33.) Pliny, too, seems to regard the boleti, 
which he calls an excellent food, as the véhicle ®nveying the 
poison: *“ Veneno Tiberio Claudio principi per hane occasionem 
a coffjuge Agrippina dato.” Nat. Hist, xxi. 22.) Cases of 
accidental poisoning by fungi no doubt occasionally happened 
amongst the ancients as athungst ourselves, but I doubt whether 
any of the family of fungi were ever designedly employed as a 
poison. According to Pliny, Annzeus Serenas, the prefect of 
Nero’s guard, with his tribunes and centurions, accidentally 
met their death by eating some poisonous fungus; I am not” 
aware that any other writer records the'circumagance ; it 1s rather 
curious that Seneca, a very dear and intimate friend of Serenus, 
makes no allusion to the cause of his friend’s death, in his 
touching lament over it, when we remember the philosopher's 
Yntense aversion to the fungus tribe. Here is a specimen of his 
vigorous diatribe: “Good gods! how many men does one belly 
engage! What! Do you think that those bolet:—a pleasant 
poison—albeit they hurt not now, conceal within them no hidden 
mischief?” (Ep. xcv.) In another place (Ep. cvii.) he speaks of 
boleti and oyste€ together as things he had fo? ever renounced : 
“ For they are not food, they serve only to fickle the appetite, 
constfaining those that are full to eat more; a very gratifying 
amusement to such persons as stuff themselves with such things 
as readily go down, and as readily return.” The dodetes instru- 
mental in causing Claudius’s death has been supposed to be the 
Amazita cesarea, the specific name being given to this fungus on 
that account, but the point cannot be decided. That the genus 
Amanita was known to Pliny appears pretty evident from his de- 
scription: it is first covered by a volva, egg-like, and then it breaks 
through this and rises onits stem. I can find no distinctive men- 
tion of the gibes or pores,characteristic of the‘order Polyporei, 
in any classical author. The Jdolesus of the antients might have 
included the modera genus Boletus and some of the Aganicini 
Some of the Polyporei are no doubt denoted by the uvunres dd 
wiv Hor kal mapà tàs pigas puduevot of Theophrastus (ii. 7, 
§ 6); and Pliny probably means the same when he speaks of fungr 
growing on trees. Whatever the boleti were, they were highly 
esteerged ; we find them not unfrequently contrasted with jang: 
and susli :— 


~ ‘Vilibus ancipites fungi ponentur amicis, - m 
° Boletus domino. (Juv. Sat. v. 146,) 
Compare also Martial (iii. 60) : i l 
. Sunt tibi boleti; fungos ego sumo suillos oy 


Boleti were so good that you could not trust a slave to confey 
them to a friend ; he would be sure to eat them on the way :— 


Argentum atque aurum facile est, lænamque togamque_ 
Mittere : boletos mittere dificile est. (xui. 48} 


What the kind known as suilh, ‘‘ hog-fungi,” were, cannot be 
determined. W. FIOUGHTON 





muun 


Hereditary Deformities 


THE facts about hereditary epilepsy in guinea-pigs, -mentioned 
in NATURE of 3rd ult., on page 14, appear to show that'muti- 
Jations fnay be mhented when accompanied by functional de- 
rangements ; though there appears to be very little, if any, evı- 
dence of mutilation being inherited when not so accompanied, 

Dr. Carpenter says somewhere (I cannot, find the reference) 
that small scars ave sometimes more persistent than large ones. 
We might consequently expect that they would be hable to 
become hereditary. But this does not appear to be the fact. To 
mention an obvious instance: in many countries, the ears of all 
the girls, and of many of the boys, are pierced for earrings. We 
could not expect toefind the perforatioh hereditary, bêt jt would 
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not be wonderful if the external scar were to be so; the small- 


| ness of the operation, not amountyig to mutilation, and not pro- 


ducing any functional disturbance, might be thought fo be in 
favour of this resuft. But Iam not aware that it is ever found. 
: JOSEPH JOHN Murray 

Old Forge, Dunnmgrry, Co, Antrim 





The Colour of Featkers and of Butterflies’ Wings 


THE change of colour observed by E. V. F. (Nature, No. 
55) in the red parts of the wing of a butterfly by the application 
of muriatic acid, is in‘all probability due to the red colounng 
containing a trace of copper in its comp sition. I have defon- 
strated the almost universal presence of that metal in the sea, in 
the earth, in fish, in flesh, in vegetables. 

Not long ago Professor Church showed it to exist in the red 
feathers of birds, . SEPTIMUS PIESSE 

Chiswick ° 


Morra m ~ 


Man’s Bare Back 


WILL you be good enough to favour me with a small space in 
your excellent journal- for these few lines, in answer to Mr 


*Wallace’s difficulty with regard to the nudity of the back of 


mån “According ‘to Darwinian principles, there is what is 
called corsælat®n of growth, by which I believe is meant, that 
an organ, or some part of the organism, is selected, not because 
itself is useful, but because its growth is somehow correlated te 
some other organ which is tseful. Now, as a growth is admitted 
which exists by virtue of its correlation tosome useful organ, why 
should not an atrophy of some part of the organism also be 
admitted as correlated to seme organ which has been naturally 
selected on account of its usefulness? Although the nudity of the 
back of man is not in itself useful, nevertheless the atrophy of 
the hair on his back may ke correlated to the development of 
some organ peculiar to man, and which is useful to him; or, in 
other words, the growth of zhe hair on the human back, although 
in itself useful, is mcompatible with the @rowth of some other. 
organ which may be infinitely more useful tohim. Such atrophy, 
for all we know to the contrary, may be in some way correlated 
to cerebral development, to the erect posture, to the development 
of the band, to the organs of speech, &c. At all events, if we 
cannot positively state that our dorsal nudity is so correlated, we. 
certainly cannot say that it is not. J do not think that Mr. 
Wallace is justified in excluding the nudity of the back of man 
from the theory of natural-selection, because he cannot show 
that itis useful. It may not in itself be useful, but it may be 
subordinate to some organ which is most useful, I consider that 
ifthe prmciples of a ccrrelated atrophy be admitted, the 
stuinblingblock of our bare backs will cease to trouble Darwinian 
thinkers. * The argument struck me when I first read Mr. 
Wallace’s remarkable ‘‘ Contributions to Natural Selection,” but 
as I now see, by his article in p. 9, No. 53, Vol, IIT. of NATURE, 
that his difficulty has not been answeied, I venture to address 
the foregoing to you, with the hope that my argument may be 
of some utility. E. Bonavia, M.D., 
Nov. 13 M. E.S. of London 
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‘Loss of Temperature in Climbing : 


FREQUENT reference has >een lately made to the thermométrical 
results obtamed by Dr. Loztet while walking up Mont Blanc, in 
which, as stated by Dr. Corfield in NATURE of Dec. r, his 
temperature fell about 4° C, ın ascending nearly 4,000 metres. 
Mr. E. R. Lankester informs me that when undertaking the same 
journey, he also found his temperature much lower when he was 
up high than when he started. a i 

e At first sight this result isunexpēcted, but it was predicted long 
ago by Joule,evho, in the appendix to a paper rea@at the British 
Association in 1843, states thus :—“‘ If an animal were engaged 
in turning a piece of mackinery, or in ascending a mountain, I 
apprehend that, in proportion to the musgular effort put forth for 
the purpose, a diminution of the heateveived in the system by a 
given chemical action weuld be experienced.” 

This is evidently the key to the who¥e subjéct? and I hope 
shortly to publish other results, now in an incomplete form, which 

ear“on the point. ° 
- It as evident that the potential energy which results from 
ascending,@ hil is gained ty the expenditure of work, and a loss 


of heat froth the body mast naturally follow; while in walking on 
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level ground, the® potential energy acquired when the foot is | tothe first gold medallist in Natural Science, but the ide< 
lifted, aad the consequent slight loss of heat, is neutralised by | seems to hav died a naturaledeath, and tho$e in whos: 
e the s#iern&! work necessary to prevent the foot,having any actual | bosoms a fay of hope had arisen have been doomed ti 
energy at the moment it touches the ground. disappointment. Itis not to be supposed that the authgri 

pon this theory it is dear that the fall of temperature must | ties of Trinity College, Dublin, are in any great degre 
be greater as the height arrived at is more cdhsiderable; and that adwerse to changes.” On the cone ary, when a reform (? 
RE POAT ne ea a ee ee ee ee el ae not especially needed they are not unlikely to introduc: 


experimenter ceases to ascend. Lortet’s observations agree per- | . 7E 
> fectly with these requirements, he finding that his temperature | 1t 53 thus, for jnstance, the harmless old custom of settin; 


was normal in less than half an hour after he had reached the | the college clock a quarter of an bour late—giving-th 





summit. students, as it were, a quarter of an hour’s law—has bee 
In descending a hill the temperature ought evidently to rise | abolished, and the hour fgr “commons” has been altered 
greatéy if this explanation is the true one. - ‘. But wé have no wish to lead any one to imagine tha 
f A. H. Garrop an altogether bigoted and unchanging spirit pervades thi 

St. John’s College, Cambridge, December 3 - University : we have much pleasure in sayin® that man: 

` of its institutions are truly liberal; and we can scarcel 

i "  Ķailstones doubt that before long the governing body will look wit! 


more favour on the Natural Sciences, and that they wil 
ce become aware that Ireland—not so very flourishing a 

Vei ere ay eae et eal at the other (asin | Present—will be anything buf a loser when the Nationa 

the annexed sketch), so as to suggest the idea University sends forth a greater number of scientific men 

that they are broken portions of spheres, of a e À A. 

structure radiating from the centre. e 

- Perhaps some of your correspondefits din f 

inform me if there is any pgoposed theory |>? 

ma which accounts for this peculiar form, which THE CONST. es 7 ON OF HEAVY AR TILLER) 

should throw some light on the formation of hail. i II. 


H. R. PROCTER CHOICE OF MATERIAL 


[S an article which appeared on the 24th of last month 
we endeavoured to explain the construction of ou 


ENCOURAGEMENT TO. NATURAL SCIENCE |127ge ordnance, and to trace briefly the steps by whic] 


the combined strength and simplicity of the presen 
AT TRINITY COLLEGE, DUBLIN pattern in the British service—the Woolwich Gun, as in 


: NOTICES have from time to time appeared in this | vented by Mr, I i attained. Simplicity is on 
journal of scholarships, exhibitions, &c., obtainable in .| chief element of strength; the fewer pieces anything i 
various colleges at @xferd and Cambridge, for proficiency | made of in general the stronger it‘is, and it has also th 
in the purely Natural Sciences. From these we see that | advantage of cheapness; but simplicity is seldom th 
the neglect with which the study of nature has been treated | beginning, it is rather the end of a series of invention: 
is gradually giving way, and that our great Universities | and improvements, end this has been the cage in gui 
are at last becoming alive to the importance of this Branch | manufacture. r 

of learning, and to the necessity for encouraging its pur- Having traced the steps of the process, and glanced a 
suit among the students. Itis a matter for surprise that | the history of its development, one topic more remains ti 
no similar mention of rewards for Natural Science is | be treated in order to give completeness to the subject 
ever made with respect to the University of ‘Dublin. | and that is the choice of material ; and although the choici 
And’ yet, were a Fellow of Trinity College asked what | of material must come first in actual construction, to knov 
was being done in this direction at his University ? he | the manner in which the gun is formed, and the qualitie: 
would probably answer, “ Oh, a great deal! there are gold | sought to be developed in the construction, will be a grea 
and silver medals awarded at the Moderatorship Examina- | help in understanding what qualities it is desirable that th: 
tion for Natural-and Experimental Science ; then there | material should possess, There are two qualities betwee 
are four or five Sciénce Scholarships given annually.” It | which the choice lies; these are Aardness and toughness 
is true a student may take out his degree with honours in | The British Government has decided, we think wisely, i1 
Natural Science, and receives a medal, but let us see | favour of the latter. Hardness is the proper quality t 
what is the course for the so-called Science Scholarships ; | resist a statical force, or pressure; toughness to resist : 
the subjects are mathematics, pure and applied, for which | dynamical force or blow, and the explosion of gunpowde: 
350 marks are obtainable, and, as a secondary course, | is not only a dynamical force, but it isthe greatest that wi 
either logic or physics, for which fifty marks alone are | h&ve to deal with in any mechanical problems, If a harc 
given. Such are the rewards and inducements held out | substance is subjected only to a blow which it is quit 
to the student of Natural Science. It is-scarcely to be | able to resist, whose strain is well within the limits of it: 
wondered at that the most promising men in the University | elasticity, then it is a very fit and proper material for th 
do not go in for them, but devote themselves to the more | purpose ; and this was the case with the old smooth-bor 
profitable classics or mathematics. For these the rewards | guns, which were all cast-iron, They were quite stron; 

are liberal and numerous; there are no less (an seventy | enough to do’ with safety all that was required 
foundation scholarships, afd many others, besides a gregt | But for the force now imparted to rifled projectiles witi 
number of exhibjtions,°of which, within. the last few | their immense range, their tremendous armour-piercin; 
monthg, thirty in addition have been granted by the | ws viva, cast-iron guns are altogether inadequate 
Board, Not one of these has the man who devotes him- | Much lower charges, than those of our wrought-iro1 
è self to chemistry, zpology, botany—in short, to Natural | rifled guns would burst them into fragments. Dic 
Science—a chance @f obtaining. -We ask—is this fair? | nature supply us with a material so hard that thi 
Even suppogleg it, unadvisable to* divert any of these 4 strain of gunpowder was easily overcome by it, i 
scholarships or exhibitions from their accustomed chan- | would do very well for all guns.. If, for insfance, diamond: 
nels, yet surely the Board might establish one orgtwo | existed of sufficient size that apiece of heavy artiller 
additional ones out of the—confessed to—60,000/. annuaé | might be bored from one, then they would be a ver 
income. ° ý ` admirable material for the purpose. But, as this is not thi 
About a year ago it was rumoured that a ẹ student- | case, weemust fall back on tough instead of hard sub 
* ‘shig” would in future be given atethe degree examination,| stances, the more especially as it,does nòt do te approacl 
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I HAVE frequently observed that when hailstones are large and 
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Clementhorpe, North Shields 



















è linsit of resistance, for hard and crystalline substances 
ve often flaws which no inspection can gliscover, and 
which only r€veal themselveset the moment of destruction, 
and also such guns, when they burstyalways do so explo- 
sively, without previous warning. This is not the case 
with tough material, which ĉan yield through a very consi- 
derable extent before hreaking, It may be objected that 
is could be overcome by increasiffg the thickness of cast- 

guns, But it is found that, after a limit very soon 
ed, increase of thickness does not produce increase 
Che following law has been ascertained, that 
ble thickness can engble a cylinder to resist a 
from within greater per square inch than the 
ngth of asquare inch bar of the same material.” 
is--to@ake an example—if a cylinder of cast iron, 
iose breaking strain is ten tons per square inch be 
bjected to that amount of interior pressure, it will from 
he very first occasion begin to give way. At first, the 
-Taner surface would be ruptured, and the expanding gas 
= or other source of pressure, taking advantage of the 


























lestruction. The inner portions of such a cylinder have 
Yauch more work to do than those farthey out, the same 
mount of force acting over a greater extent of surface 
damina. It may therefore be roughly estimated that 
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= y Applying this tothe 


case of-a gun of ten inches calibre, with a thickness of 
ide of fv® inches, 7 = 5, R = 10, aad S istos as 50 to 
25, 50 that morethan twice as great a strain is borne by 
te Inner surface as by the outer, 

_. This brings us face, to face with one of the great 
objections to cast-iron guns. In all castings the outer 
_ part, whichgcools first, is stronger than the interior. The 
- Metal contracts in cooling, and as the heat first leaves the 
exterior it first becomes solid, and the inner particles 
successively unite to it in layer after layer of crystals ; 
o that the centre contains metal but imperfectly coherent. 


























on of six, eight, or even more inches in diameter, is 


vhen a section is made, This is exemplified in the 


section with the head of metal with which it is cast 
sent the weak and porous parts of the metal, which 


mmered and burnt away by the shock and blaze of the 
Maree. Itis plain that in any piece of artillery thus 
the strength of the sides must gradually decrease 
exterior to the interior, which is precisely the 
ihat is required. To remedy this the Rodman 
ins, used in the United States, are cast round 
or closed tube, which is inserted in the mould and 
sents the bore of the proposed gun. Into this tube 
eam of cold water is kept continually pouringy so 


the molten metal first solidifies round it ; and, further, 












fter the casting has begun. Here we have the 
ions required in a cast-iron gun, viz 
? Se, Y 
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| axes of the crystals will always be foun 


more general principle that in nature the. kine o 


< fissures, would quickly gxtend and complete the wor® of | 


quently it had planes of weakness as shown by the. 


¿Casting of two or three feet diameter, a central | 


tonsisting of a spongy mass of scarcely coherent 
als of iron, sometimes with cavities visible to the | inferior to that of an elongated rifled. projectil 
1exed drawing (Fig. 1) of a 13-inch sea-mortar shown | 
| | very severe, but its penetrative power is lo 
Naining attached, the parts to be cut off and bored out. 
g marked by a black line. The shaded portions | 


id down through the centre below the bottom of | 
owder chamber, where it leaves a soft spot, easily | 





cure this a fire is kept up round the fnould for some 


| #ith continued firing such 
the best | 
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and strongest metal in the interior round the bore. 
Fig. 2 represents a 15-inch Rodman cast “in this manner, 
It will be observed that in its shape, which resembles- a 
soda-water bottle, all argles are avoided and a tounded 
form carefully preserved. By this another source of wegk-. 
ness is avoided, through compliafice with an important 
law of nature. hen any substance. solidifies under 
the influence of heat leaving : 








perpendicular to the bounding plane: 
to say, in the lines of direction in which the wave | 
has passed outwards from the mass in the act of co 
dation.” (The Construction of Artillery, by R.A 
M.LCE,, &c., &c. 1856.) This direction is that o 
pressure within the mass, being that of the motion 
heat waves ; and the law above stated is part of t 


resistance is the one invariably ch$sen. From t 
follows that wherever there is an angle or suddei -i 
in the form of a casting, through that angle ther za 

plane of weakness, arising from irregular crystall in, 
as the crystals arrange themselves perpendicularly to the 
éurfaces. Every abrupt change in the form of theexterior 
of a casting, every salient or re-entering angle, no matter 
how smal} up@gn the exterior of a gun or mortar, isaccom- ~ 
panied by one or more planes of weakness in the mass, = 


This was strikingly exemplified in the cylind ers of 
hydraulic press made for raising the tubes of the Bri 
Bridge. The first was made with a flat bottom, 



































os 
VV in Fig. 3, and under the enormous pressure to which- 
it was ‘subjected it gave ‘way, the bottom curving out in’ 
the direction of those lines, The second cylinder was. 
made with a rounded bottom, as in Fig. 4, and success- @ 
fully resisted the pressure to which it was exposed, Cast- 
iron guns give evidence in bursting ofplanes of weakness 
in accordance with this law. The Yisual lines of fracture 
aré shown in Fig. 5. Any visitor to Woolwich’ Arsenal 
can, by inspecting the cemetery where the guns burst in 
proof og for experimental purposes are preserved, verify 
this law of nature from many examples. By the form of 
the Rodman gun this source of weakness is avoided; It 
is'a cast-iron gun, made on thoroughly scientific principles, 
in whjch the material is used to the utmost advantage, and 
therefore it may justly be compared with the Fraser gun, 
in which the same thing is done with wrought-iron, to 
measure the value of two materials. A casting is always 
cheap compared with a forging ; in this point’ the Red- 





man has the advantage. But atits best, cast-iron has only a 
one-third the strength ef wrought-iron. Consequently 


the Rodman gun cannot be safely rifled. It fi 
heavy round shot, but with a range and accuracy grea 


initial velocity is high, but it is not long k 
quarters its racking effect upon armour 


tensive experiments made at Shoebur 
10-inch Fraser gun of 1% tons weight penetrated 
inches of iron (in three 5-inch armour plates), 
which the Rodman 15-inch gun of 20 tons only mad 
shallow indent. Further, being cast-iron, they are liabl 
to burst exp|psively without any previous indication, an $ 
from the metal being in a state of great tension, being. 
caled from the inside, they have been kfiown to break 
up in store, « 7 . a ae 

The facts stated in the comparison of the best and. 


most scientifically-constructed cast-iron with wrought, © 
seem to be very decisive against the fermer. Two othe: 


materials have toebe noticed. Oteds bro ze, OF 
‘metal, It has some*admirable qualgties: he off 

gun. A bronze gun is hardly ever known to but 
ordimary circumstances. So great is its ‘tena 
a gun has been ] 
and change form without biirsting. 
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But there aye two objections to its use for heavy 
artillery that are decisive against it:—It is very expensive. 
The spective cost of guns of the several materials 
treated of in this paper may be takea in general as stated 
in¢he following table ¢— = 

Cast-iron guns . . £21 per tag weight of gun. 


Armgrong wrought-iron £ 100 = ss 
et 
Fraser construction | £65 ” ” 
*Steel on Krupp’s or 
Whitworth’s plan . £170 ” ” 
Gun-metal. . . . £190 = i 
a 
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But a still more fatal objection to gun-metal for heavy 
pieces of artillery is its softness, and the rapidity with 
which it becomes heated. It is therefore qite unfit for 
the large charges of powder and immense rifled shot, 
with its severt frictiog on the bore, which are usedein 
armour-pifcing® guns. Even small bronze guns, when 
fired erepeatedly, exhibit the curious phenomenon of 
“ drooping at the muzzle.” This has been very interest- 
ingly explained byeMr. Mallet in the valuable work oe- 
fore referred to, @n@ shown to arise chiefly from the 
rapidity witéPwhiq) that metal takts up heat. 
guns it is a material out of the question. 

The last material to be spoken of is a far more for- 
midable rival to wroyght-iron, namely, steel. Of ths 
Krupp’s guns and Sir Joseph’ Whitworth’s guas ar con- 
structed. The latter are made in a series d 
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e| tempered in oil the breaking 


For large 


cylinders | 
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like the Armstrong coils, and which fit very tightly ong 
ower the othey, and are forced on each other by hydraulic 
pressure. Te former are bared out of huge*solid ingots, 
which have been hanymered to give them a fibrous cha- 
-racter. Now steel has some admirable qualities gẹ a 
material for heavy guns. It is very hard; and this makes 
itwery suitable for the grooves of a rifled gun which have 
to bear such severe friction from theeshot. For this 
reason all gur wrought-iron guns are provided with an 
inner tube of steel. Moreover, it is very strong ; the 
average breaking weight of a bar of steel af an inch sec- 
tional area is thirty-one tpns, against twenty-five tons for 
a similar bar of wrought-iron (in the direction of its fibre) 
| and ten tons for cast-iron; and when toughened by being 
weight rises as Mgh as forty- 
five tons to the square inch. -The reason why steel is so 
much stronger when tempered in oil instead of water, is, 
that the MSiling point of oil is so high (600° F.) that ıt 
withdraws the heat very slowly from the red-hot mass 
plunged into it, compared witt water, which is turned into 
vapour at 212° F, The steel fog the tubes of the Wool- 
wich guns ig always thus tempered. But though steel has 


e| these admirablg qualities as a material for heavy artillery, 


there are very grave objections to its use, and, on the whole, 
egood reasons for preferring the wrought-iron guns to 
any steel oneggthat have yet ‘been made. One is the 
greater cost, as shown in the table given above, 
A much stronger reason is, that though steel bears a 
gradual pressure so well, such as that of a testing 
machine for the breaking weight, it is brittle und 
a very severe dynamic strain or blow. When a steel 
gun bursts, it does so explosively without previous 
indications of yielding, and breaks up into fragments like 
a cast-iron gun. Another objection, agd one perhaps 
even still more eveighty, is that it is very difficult to make 
steel in large masses homogeneous throughout, and free 
from flaws. It is very much a chance whether it is so or 
not; and in the case of a gun, this is determined by the 
fact of its not bursting in service, but cannot be settled 
by a few proof shof beforehand. A good stl gun is a 
weapon of wonderful power and very great endurance. 
But one apparently exactly the same, and made in the 
very same way, in fact a twin gun, may burst before the 
hundredth round, or even at the first o second. From 
time to time, inventions of some process toemake steel 
cheaply and of a homogeneous texture are announced. 
When some such announcement passes into realisation, 
it will be time for our Government to abandon a system 
which arms the country with guns at a moderate price, of 
a power which weight tor weight is not surpassed by those 
made on any other system, and whose endurance may 
after proof be relied upon. Our gunners have no “reason 
® be afraid of their own guns. Many of the coanpeam 
Governments have been supplied with Krupp’s steel guns, 
but very frequently they have burst in an unceremonious 
and unsatisfactory manner. On one occasion, the director 
of the Artillery Depdt at Tegel, near Berlin, was killed by 
| the unexpected bursting of a steel 4-pounder gun. The 
manner of manufacture shows that steel is not calculated 
to bear a high dynamic strain. At the great gun factory 
at Essen the steel is hammered with steel hammers 
of immense weight, as much as 50 tons; Dijabi Ey 
are single action hammers, lifted up by steam, an 
allowed to fall by their own weight.” The 12-ton ham- 
mer used for forging our wrought-iron guns, which is 





| * The greatest achievement of Krupp’s Gun Factory is a fifty-eon gun to 
| fire a roolb shot, which he presented to the King of Prussia ; a fitting present 
to make a monarch. It cost nearly 10,0ceo/., and occupied ten months of 
labour, night and day, in its manufacture. It was exhibited at Paris in 1867. 
Alas, that it should now return there under far different circumstances! but 
the Manner of its contruction cannot claim the merit pf high scientific prin- 
ciplés. A steel tube was formed sufficiently strong tg resist the discharge ; 
but as this would besso light that the recoil would hurl it into the air, like the 
toy cannons of our boyhood, it had shrunk round it enormous cast-iron rings 
or tubes. This was metal used for weight and not for strength. Whereas, the 
scientific principle very fairly laid down by the late Captain Blakely, R.A., is 
that “a gun should, if possible, be constructed in such a manner that each 
part of įtsfnass would do its'due proportion ot workgag the instant of firing.” 
n = 
- e 
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driven «down by steam power, has much greater dy- 
namic force than th® far heavier ones with which Krupp 
forges his steel. 
under a swilt blow. 

From what has been stated, it will*be understood that 
sthe wrought iron now used for our guns, which was adopted 
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cast-iron ordnance. By this a very great economy is | 
effected. Major Palliser has in another way utilised the 
old cast-iron guns by enlarging the bore and lining it | 
with a wrought-ifon and steel tube. The cost of this is | 
about two-thirds of a Fraser gun of the. same calibre ; 
but they cannot be equal to a gun made entirely of | 
wrought-iron. 

In investigating the structure and materials fgr heavy | 

E e 


NATURE 


But the stel would break 4nd crumble” 








-—_ _ —— ; — 


-131 





r a 

upon Mr. Fraser's recommendation previous to h¢s invent 

tion of our present system of construction, ig of a soft and 

cheap character, instead of the hard, steely iron, which is 

much more expensive, and of which the guns were fgrfherly 

made. The bars‘for coils are made in the RoyaleGun 
ant from¢he stock of obsolete 


l 


Factories from scrap-iron, 
' e 
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2 
guns, we see two great powers of nature wrestling before 
us * the strongest material and the* greatest dynamic 
force, that of explo8iveg, which man cn use, and in the 
struggle some of her more recondite laes are exhibited in 
action. Each burst gun lying in the cemefery has its epi- 

a . oat 7 
tąph (if we could read it) written by the hand of nature, 
and telling accurately the gause ef death. Those few 
that have Been here deciphered and put together may 
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‘The authorities for most of the statements in this paper 
are, bestdes Mr. Mallet’s very valuable work before referred 
to, twb exceedingly interesting papers in the Proceedings 
of the Royal Artillery* Institution, by Captain F. S. Stoney, 

RA, Assist. Supt. Royal Gun Factori@s, entitled “A Brief 
Historfcal Sketcla of our Rifled Ordnance,” and “ The 
Theory of Gun Architecture,” 





NOTES 


We learn by telegraph that the Sicilian section of the Eclipse 
Expedition, under Mr, Lockyer’s directions, arrived safely at 
Rome on the morning of the 12th; thanks to the capitalarrange- 
ments mad by Mr. Vjgnoles with foreign railways for the | 
transit of the party, Through carriages for the observers and 
instruments were taken from. Ostend over the Brenner Pass to 
‘Verona ; and they would have been sent further had not a 
breakage occurred in passing over the Brenner. The party 
intended leaving Naples for Syracuse in H.M.S. Psyche in the | 
course of yesterday. All the Governments are aiding toethe | 
utmost in their power, ee 


“We are. . glad: to be able again to report favourably. of the state | 
of both Sir R. Murchison and: Prof, B; Stewart. The former | 
has continued to gain somewhat.in-strength, and the progress of | 
the latter from day to day has been ‘as satisfactory as could be | 
desired. 








We have'to announce that Mr. CeL. Bloxam has succeeded 
the late Dr. W, A. Miller as Professor of Chemistry in King’s | 
College, on aa that: Dr. ‘Debus, F.R.S., has been ap- | 
pointed Examiner ing hemistry to the University of oe in 
the place o of the late Dr Matthiessen, 


PRESIDENT Woolsey of Yale College, U.S. A., has an- 
nounced his intention of resigning his office... He Yas. been 
President of Vale for more than a quarter of a century.” 


L’ABBE, MorGno has discontinned the publication. of his | 
Les Mondes owing to the searcity of paper and the impoggibility | 
of sending his periodical tothe subscribers. L'Abbé Moigno, | 
however, attends regularly the sittings of the Institute. M. de | 
Parville is now the scientific editor of the Journal Oficiel, as in 
former times, He is the only contributor to that paper who has 
been kept in office, which is highly creditable both to M. de | 
Parville and to the French Government. M. de Parville’s cen- 
tributions are pirated by almost every French paper published in | 
Patis, the only exception being the ZLéderté when M, de Fonvielle 
was in Paris. Now, Zzéeréé must do like others. Reports on 
scientific matters are published in the Journal Officiel with more 
regularity and space devoted to them than in former times. 


M. DEGÇAISÑE, Professor of Agriculture. at the Museum, has 
id before the French Institute, of which-he is a member, a 

scheme for the eariy growing of cabbages, tagishes, &c., &c., 
which are to be sown in land richly manured, kept for a fortnight, | 
and used stem and root, as a new descriptiongof vegetable. 
This diet is: intended to pptect Parisians against scurvy when 
the use of salt Beef becomes still more frequent, than it is n@w, 
The working of tft 































is scheme is. superintended by "M. Toigneu | 
al agricultural papers. Different pieces of 
j the walls were appropriated, and vegetables | 
Tyistebe now actually oy sale. 








of ie was si ace Oe 


form, it 's hoped, a not uninteresting page in her note- 
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‘only if the siege is prolonged so long that: there is ‘some d i g i 





of shells. lane tas. filledw ith mates were. é placed: Sn every 


floor of the large houses and private Suildings. Although. 
covered eka with canvasg the water, having been left for 
weeks and weeks, became corrupted and foetid. Proper ins 
structions were given for stopping the infection by the usigg of 
charcoal. Tw of these tubs are placed in the hall where the 
Wrench Academy held ifs sittings, agd two others in the Sake 
des pas perdus, hy an: visitors and members are introduced 
to it. 7 


s 


M. BARRAL, well known for the part he gook in balloon 
experiments twenty years ggo, has volunteered with his son for: 
the balloon service, M. Barral was for many years the editor of- 
the Presse Scientifigue, a periodical which was giscontinued a 
few years ago. i 


* 


THE Société Chintiguz continues its sittings, devoted exclus ely 
to warlike® culinary, and sanitary purposes. “This bac : 
offered a gun to the Provisional Government... It was ` 
new principles, and paid for out of the fonds” ‘of the s : 
which do not flow out of the nationa exchequer, the Socidtd Chi- 
migue beingeone of the very few French scientific bodies which 





| are not supporte@l by the State. 


M. Dumas is always.in earnest for any improvement of diet... 
He has patronis the. use of gelatine obtained from the carcasses 
of oxen, sheep, and pigs, by. hydrochloric. acid. -The French 
Institute appears to have reversed, the verdict given thirty years 
agoagainst the gelatine as proposed by EY Arcet, the only dificrenee 
being that gelatine is not now prepared by steam, but by. the 
action of acid on animal products, and that a new name, assets, 
is given to the substance, | He has also supported a scheme for 
grinding the whole of. the corn, e xcept the exterior coating, 
and the making ef the flour so obtained into bread. Bat there- 
is so. large a quantity of comm and flour at Paris that the @overn- 
| ment, although approving the scientific principles of this new 
method of grinding corn, declared the suggestion. to be useless 
for the. moment. : ° Ne 


‘THE same answer was given to another suggestion, relating to: 
| the roasting of the corn for making a kind of gruel called dozi//ie 
romaine. Ut appears that this was the: diet of the’ Roman 
legions, and that the gruel so obtained is very Sicceptable indeed. 
| A kitchen for public distribution was said to be opened; ‘but 
| Government interfered, thinking, very properly, that it would 
be goud to delay such steps for many weeks: They will us it 












of actual starvation. 


M. BERTHELOT, although not a a of. thee French 


Jastitute, is the president of a standing committee for using 





| scientific discoveries in the defence of Paris, That comm ee 
| holds its sittings at the Ministry for Public Instruction, of which 
| M. Ien Simon | is the, head. ay valuable Saegestions have 








| with he Committee of Barricades, ‘presided 6 4 
M. Jamis, the celebrated Pe of Na i 


Ten is filled by mena Some papers have ts 
very sharply ie it, and asked for the ea of the 
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the following gentlemen to form a Central Committee to assist 
the efforts of prfvate individuals aad others who may be willing 


to forward the objects of the Annual Intgrnational Exhibition - 


of Select Works of Fine and Industrial Art and Scientific In- 
Yentions, to be held at South Kensington on the {st of May, 
1871: President, the Hon, gir Richaid Femple, C.S., K.C.S.I. 9 
Members, his Highness the Maharajah of Jeypore. G.C.S.1, 
the Hon. B. H. Ellis, C.S.; Major-General the Mon H. W. 
Norman, C.B.; the Hon. J. Bullen Smith ; the Maharajah of 
Viziapagram, K.C.S.1; Mr. W. G. Romaine, C.B,; Mr. E. C. 
Bayley, C.S., C.S.L; Colonel the Hoh. F. Thesiger, C.B.; Mr. 
Allan Hume, C.S., C.B.; Mr. H. Rivett-Carnac, C.5.; Lieut.- 
Colonel Baigri® B.S.C.; Major O. T. Burne, Private Secretary 
to his Excellency the Viceroy. Honorary Secretary, Mr. H. 
Rivett-Carnac, C.S. r 


AT the meeting of the Royal Geographical Society, held on 
Nov. 29, a paper was read “ On the Geography-of the Sea Bed,” 
by Capt. Sherard Osborn, ReN. The author gave an account 
of our present knowledge of the configuration of theebed of. the 
ocean, as derived from Admiralty surveys and submarine tele- 
graph expeditions during the last fifteen years. His explanations 
were illustrated by a number of diagrams aa ions of the 
North Atlantic and other oceans.’ It has been @efinitely ascer- 
tained that the greatest depth of the ocean does not reach 3,000 
fathoms in any part where telegraphic lines have been laid. The. 
bed of the North Atlantic consists of two valleys, the eastern: 
extending from 10° to 30°, the Western from 30° to 50° West 
longitude. The extreme depth of the eastern valley is under 
13,000 feet, which’is less than the altitude of Monte Rosa. This 
valley has been traééd southward to the equator. ® It is separated 
from the western valley by a ridge in 30° West Tong., in which 
the average depth is only 1,600 fathoms. This ridge terminates 
to the north in Iceland, and southward at the Azores, so that -it 
15 volcanic in its character at both extremities. Its extreme 
breadth appefirs to be under 500 miles, andthe Atlantic deepens 
from it on both sides. Explorations carried on in'the Mediter- 
ranean, the,Red Sea, and the Indian Ocean, showed similar uni- 
formity in the level of the sea-bottom ; and the general conclusions 
arrived at by Cap® Osborn were that in the deep sea there is 
an absence of*bare rock, and that.there are no rough ridges, 
canons, or abrupt chasms, Moreover, that the bed of the deep 
sea is not affected by currents or streams, even by those of 
such magnitude as the Gulf Stream; but that it rather re- 
sembles the prairies or pampas-of the American continent, and is 
everywhere covered with a sort of ooze or mud, the débris of the. 

® ` : 
lower: forms of organic life. In the course of the discussion, 
Professogy Huxley said that, viewed on a great scale, there would 
be but slight difference between the large general features of the 
ocean bed and the dry land ; but that the smaller features would 
be different, as the effects of denudation would not appear in the 
deep ocean bed. To the naturalist, the observations of the tele- 
graphists were of great importance, as showing the existence of 
low forms of animal life in the deepest seas ; and recent dis- 
coveries had shown that the most characteristic organisms of the 
deep seq beds, named coccoliths and coccospheres, existed at all 
depths, even in shallow,shore waters, and were also ‘found fossil 
in sedimentary rocks of all epochs—a discovery of great interest, 
as confirming the view of the uniform conditions of submarine 
deposits itwall ages of the earth’s history. He was opposed to 
the view that the anmals found living in the dark regions of the 
lowest sea depths depended for light upon the phosphorescence 
of some of the species, and saw no reasog for concludig 
that they could nog hke fungi, exist without light. He also 
doubted the accuracy of the very low temperatures said to have 


been found at great depths, and thought that those taken in the, 


Indian Ocean might be explained by the fact that they were 
taken with thermometers not rectified for pressure. Si 
z Z 4 + : e R e 
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Av a meeting of the Scientific Committee of the Horticultural 
Society, held on the 7th inst., a remarkable paper was reagl by 
Mr. Andrew Murray, on the. subject of Mimetism, espedially as 
exhibited in the instances of the South American butterflies 
which have already begp discussed in ourcolumns. Mr. Murray. 


adduced a number of arguments which he considered told ggainst * 


the theory that the Mimicry had been produced by Natural 
Selection, and attributed it to Hybridisation, We hope to be. 
able to publish the paper in a future number. 


A CONFERENCE of gentlemen interested in Scientific Education 
was held in the Royal Institution, Liverpool, on Tuesday night, 
the 6th inst., and unanimously passed a resolution declaring the 
advisability of establishing a Science College in that town, the 
cost of which was estimated zt aborft 50,0007, and a committee 
was appointed to`take steps with the giew of carrying out the 


‘object. Possibly the recent meeting of the British Association 


in Liverpool may have given.an impetus to so laudable a design, 
which we hope may be successfully carried out. 


eA NEW quarterly journaltis about to be published by Messrs. 
Groqmbridge and Sons, under the title of Zhe Landowner and 


eFarmer's Nge Begk. It will aim at presenting a well-arranged 


series of notes and suggestions in connection with estate and 
farm management. 


Messrs, LONGMAN intend to issue early in 1871 a Supplement . 


to ‘“‘ Watts’s Dictionary of Chemistry,” bringing the record of 
chemical discovery down to the end of the year 1869. It will 
form a volume of about 900 pages, and many of the former con- 
tributors have consented to furnish additions to their articles, 


THE new general Government, of Elsass proclaimed by the 
King of Prussia, embraces, in addition to thg depaitments of the 
Rhine which constituted the former Alsace, the arrondissements 
of Saarbourg, Chateau Salins; Saarguemines, Metz, and Thion- 
ville, taken from the departments of Moselle and Meurthe, in 


Lorraine* With the addition of these districts, the boundary of - 


the new province marks out very nearly the German-speaking 
part of France. The fortresses» of Thionville and Metz in the 
north, the natural barrier of the Vosges Mountains, and again 
the fortress of Belfort, in the south, will then protect the fiontier 
of: Germany, towards France. From an article in the December. 
number o?' Peterman s Mittheilungen, we learn that the new 
government has-an area of 5,825 English square miles, This 
space is represented in English soil very nearly by the counties 

of Hants, Surrey, Sussex, and Kent, and it cuts off a thirty-sixth 

part from the-whole of Fiance. The fertility and industries of 
Elsass, however, support a population of 1,638, 500, or a twenty- 

third part of the mhabitants of France, and the density of its 

population is comparable to-that of: the plains of China, In the 

new government the purely German-speaking area measures 

4,425 square. miles; the purely French parts, which lie chiefly 

round the fortresses in the north and south,-are together 985 

square miles in extent, and the territory of a mixed language, 

which lies in patches- betweer, makes up an area of 415 square 

miles. 


THE series of botanical ‘diagrams by Professor Balfour, of which 
we @oticed the first some time since, 1s pow issuet in a complete 
form by Messrs.” W, and A. K. Johnston, afd cofiprises four 
large sheets 4ft. 2in. by 3ft. 6in, on rollers and varnished, *They 
supply a matked desideratum for botanical teachers dnd lecturers, 
supplementing, but not replacing, Prof. Wengow s diagrams pub- 
lished by authority of the ®cience and Art TJepartaent. In the 


latter we have delineations of a plant belonging to each of the” 


most ir@portant naturaf orders, with details of their structure. In 


‘Prof. Bal‘our’s diagrams, each separate,organ is taken, and the 
‘differentevarjMtions of its form and structure illustrated. The first 


sheet showed’ the-organs of plants generally, the tissues, root, and 
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stem ; in the second we have leaves and their modifications ; in 
the third, inflorescence an@ the whorls of the flower, while the 
fourth Presents us with the pistil, ovule, and,seed, and the organs 
of flowerless plants. Many ofthe drawings are, strictly speak- 
, ing, diagrams, that is, -artificial represenigtions of typica! struc- 
ture. eThey are wgll and clearly drawn, and sufficiently coloured 
_ to add to their lifelikeness. With these sheets, and either 
 (Henslow’s series, or better still, a few hand-made ones on a 
larger scale, and actually taken from life, the botanical lecturer 
would be well provided ; and the comparatively low price at 
which they are published ought to insure for them a very large 
sale. The handbooks which accompany them are admirably 
drawn up. ; = í * 


From China samples of ‘Poyang Lake coal have been for- 
warded to the Admiraltg authorities in the hope that they may 
be found useful for the navy-in that station. 


THE Government of India has taken further measures for 
carrying on coal borings in Central India, but only in Berar, and 
not -in the Nizam’s dominions, ` 


` -THE Indian Government have again deputed Mr. T. W. H. 
Hughes, of the Geological Survey Departmen to frosecute the 
investigation of the Wurda River coal-beds in the Central Pro- 
vinces, and to report on the line of railway best calculated to 
develop the collieries. a 
‘Our Darjeeling hill district of India is-likely at length to ex- 
perience a development of its mineral produce, instead of being 
left to depend on tea culture. Limestone, copper, and iron have 
been discovered not only in the Darjeeling territory, but also in 
‘ the lately annexed Dooars of Bhootan. ,The Nepaulese have 
applied to work th iron ore, and the Commissioner of Kooch 
Behar has been authori8ed to divide the tract into sections, and 
to let out the mineral privileges by the year to the highest bidder. 


A VERY important discovery of silver is reported from 
Copiapo, in Chile, which has a large silver district. El Carmen 
Mine is now producing 16,000 marcs of silver per month ; that 
is 128,000 ounces, worth about 32, 000/, 


Mr. JAMES GALBRAITH sends fo the Ararat and Pleasant 
Creek Advertiser (Victoria), of Sept. 16th, an account of some 
huge boulders found near the townships of Hamilton and Cole- 
raine, which he believes to have been deposited there by the 
agency of ice. He states that the whole of the western district 
of Victoria is covered with boulder clay. ` The ironstone gravel 

“called buck-shot, which is found in patches on the surface and 
at a short distance below the surface, all over the plains to the 
south of Ararat and Beaufort, is, no doybt, a deposit from 
floating ide. The “grey stone” on,the Ararat and Port Fairy 
road has been, floated toits present position by ice; and a number 
of panite boulders on the road between Moyston and Ararat, 
some of them a great deal larger than the “‘grey stone,” must 
have been brought to their present position by the same agency. 
No polished or striated rocks have, however, as yet been detected 
in the colony. 


WE learn from the New York Times that anice machine, con- 
structed on Tfllier’s prjnciple, is now „being exhibited ins the 
United States. Che material used is gaseous athmonia, which is 
liquefied by pressure, It is said that the machine will make roo 
tons a day, at a cost of four or five shillings per ton; and that 
the ice made by it ig transparent and durable. Thecoolin g effect 
of the vapgrisation of liquefied ammonia may be applied to 
chambers containing articles of food to be preserved, or refrige- 


rators might be constructed on any Scala The holds øf ships 


could thus be converted into refrigerating chambers with ®he 
greatest ease, offering a ready Means for the convayance of meat 
from one port to another in a wholesome state. © 
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od ad è : i = 
i | Dec. 15, 1870 


= 


{ i ` 7 0 bad 6 
eBALLOON ASCENTS, FOR MILITAR Y PURPOSES 
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BEING detained if England by unavoidable circumstances 

for some time longer than I expected, I will try To give 
the British ‘pifblic an adequate view of the action of our French 
nstitute in, the matter ef "balloon nevigatign ; and will confine 
my criticism to an exposition of M. Dupuy de Lome’s own 
views, which were supported by the Government, so far as to 
give to this learned man a credit of nearly -2,000/. for the con- 
struction of his balloon. Perhaps the observ@tions I have pub- 
lished in the Zzder/é and offered to some of his assistamts in 
private conferences, have produced some alteration in the original 
scheme. Itis a matter ‘of which I cannot be made aware by 
any means, and I must suppose things to be as they were when 


M. Dupuy de Lome’s balloon was to be constructed out of | 
silk, and @ understood that people were engaged in looking 
after the stuff in different Parisian fancy shops. But it reqyires 
a great deal of search to find silk enough to constiuct*a large | 
balloon somewhat larger than Mr. Coxwell’s ‘‘ Research ” and 
having a larger surface bésides in«onsequence of its intended 
elongatéd form, the spherical form being, as is known, the one 
which offers the largest capacity for the smallest surface. w 

It may be well to remark that balloons are somewhat elongated 
in, the present fashion of building them, the elongation being: 
vertical insteadgf horizontal as requiréd by M. Dupuy de Lome’s | 
scheme. But the elongation of the balloon is a thing of which 
we'will speak more fully in another place. oo 

M. Dupuy de Lome was not afraid to have his balloon shaped 
like an egg, or, rather, like a fish with two tails and no head, Sut 
he did not wish to try it with pure hydrogen gas, It is not because 
he thinks that hydrogen gas is too expensive or too difficult to 
prepare, it 1s only because he supposes that hydrogen gas would 
escape in spite of varnishing. I cannot agree with him in this 
respect, not o@ly because my friend Giff@rd’s balloons have 
proved perfectlf hydrogen-tight, but principally because ordmary 
balloons filled with hydrogen have done good service. Amongst 
these balloons “I may mention the one which conducted the | 
unfortunate Worth’ to be lodged in a Cologne’ cell, not by any 
fault of its gas-liolding power, but merely because aeronauts were 
foolish enough to open their valve when PrussianMwere firing at- 
them, and preferred trusting to Prussian humanity to relying | 
upon the dark mantle of the night. R 

Official people engaged in ballooning seem to have strong | 
prejudices against hydrogen gas, as may be noticed from their : 
acts; the battery I had caused-to be cofstrugted for filling 
poor {‘Liberté,” having been wholly disregarded by them as unfit | 
for use. i 7 

Many inventory have published descriptions of working RG 
but very few of therm were really professional aeronauts. I shall be | 
justified by facts in stating that scarcely any of them was in a posi- | 
tion to form an adequate idea of the most essential features of any 
really scientific scheme. Almost everyone of them has, forgotten 
that the principal condition of success isan easy working. M. 





eDupuy de Lome has not avoided that fault,.and his balloon is to 


Ďe shaped, as we have remarked, like a fish, which is tô be kept 
in an horizontal position, That condition is very difficult to ac- 
complish when you have to look to so many ‘other things at the 
®ame time. M. Dupuy de Lome is so well aware of the difficulty of 
having his balloon always progressing horizontally, that he pro- 
poses to get rid of it by keeping the balloon always filled either | 
with gas, or with ordinary air by means of a pump. It is an 
instance of avoiding our old French saying, Le remède est pire 
gue le mal. This saying is so much the more justified, that M: 
Dupuy de Lome is not contented with sending alr iagjgelais -bal- 
loon when it is required to fillit. He has constructed ready for 
the purpose a special balloon, which is to be enclosed withm the 
large one, and which being ‘alternately fled and unfilled accord- 
ing to the requirements of the external pressure, keeps the bal- 
loon always in a stdte‘of full expansion. The pressuré’inwards is 
always a little greater than the pressure outwards, which is in itself 
a new objection, as this artificial pressure increases the rate of es- 
cape for the gas by the small holes which are unavoidably so 
numerous in the whole surface. Besides, ¢f there are some de-, 
‘fective places, they may probably be opened by that pressure. `, 
As you may understand from this explanation, M. Dupuy de! 
Lome was very careful, and his scheme is worked out with every! 
required detail, to show the corollaries which follow from the first 
assumptions. M, Dufuy de Lome beingea very clever ship con- 
9 | 
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stryctor, iw ready to meet the difficulties, but he was not willing to 
avoid them at once by having a more simple scheme to work out. 
It 18 so much th@ more to be wondered at, 1f this clever aeronaut 
has not adopted this policy, inasmuch as he does not profess to 
go against the wind, but to design a contrivance which may help 
aprondis m using the wind for a certam purpose, as returning 
to Paris from a town located at some distance; as Lille, Le Mans, 
&& M. Dupuy de Lome mtends to atsain the desired result 
by making a definite angle with the direction “of the 1eigning 
wind, which supposes on the part of the aeronaut somee previous 
knowledge of the state of atmospheric currents, their “change 
of duration, and different directions at different elevations ; 
the peincipal feature of his intended directing balloon being 
the grand idea. of having the motive power like an auxiliary mm- 
plement for giving to the balloon differential motions. It does 
not, of course, jevent the aeronaut from using the deflections 
and variations of the wind according to the elevation. of his 
balloon at any moment. The working out of these aerial 
manoeuvres supposes necessarily that aérial navigators @an know 
at any moment the place where they are. It requires constant 
atteRtione from the aerial travellers, who are supposed to 
be supphed- with every possible instrument for looking over 
‘the land and finding the plates on the map prepared for that 
very purpose. It would be of itselfa most interestirtg chapter, 
«the better construction of such maps, as well as éhe determina- 
tion of the means by which public authorities could give 
warnings to the aerial travellers. But in the present state 
of things, I should not be justified if I did Rot abstyjn from giving 
details which may prove useful to the invaders of my native 
Mand. I will be satisfied with saymg, moreover, that the taking 
eof the point in sailors’ fashion is quite out of the question. The 
onl condition is the view of the land remaining always at the 
command of the observer, or only being lost for short intervals, 
during which more than the usual attention is 1equired. `I have 
vented an appaiatus called an aerial planchette, for helping 
aeronauts in the determination of their way, but from the ex- 
yerience of my last @xcursion I have lost every coffidence in my 
nstrument. J think that it is quite useless; The only thing 
cequired being good maps and better eyes, helped by powerful 
pera-glasses. The power of these can be cnlarged by a very 
imple contrivance, which I mention merely to show that I know 
vhat is stall to be done in this respect. 

The questio& of the motive power to b& employed is not of 
‘o much importance as was supposed at the first instance; and it 
s very easy to understand why, admitting that we want only a 
low motion. I should not object, of comse, to a quick displace- 
nent; but I am satished it cannot be obtained except by con- 
rivances very gifiictilt to imagine, and even morë to realise, 
ind besides it is not 1equired for the special purpose in view, the 
eturning to Pans from a French city which Geiman armies 
mave not occupied. The rate of motion ‘will be impioved by 
Kegrees, and will not amount to a large increase, except by the use 
af steam engines, which requires a great many preliminary steps 
© prevent the gas of the balloon from bemg lighted by the 
mre from the furnace, which would lead to the destruction of the 
salloon avd of the aeronants. The simplest contrivance will be 
he best if it pioves -useful, I should advise to arrange the 
iotor apparatus so that it could be used by hand, and, be- 
ddes, that 1t-could be very easily thrown overboard like ballast 
1 case of need. These two conditions being of much importance 
x our purpose, if I start for Paris, which I hope will be the 
ase, I shall adhere strictly to them. ` 

I have no objection to use a rudder, which may be constructed 
1 a manner very easy to understand, but I should feel very 
«uch disposed to dispense with it. [think that a propelling 
machine may be arranged so that -no rudder at all will be put 
ato oian. Iam afraid to give more substantial explana- 
«ons, which could hardly be offered without giving a full know- 
dge of my intended construction, which is not my purpose. 

The contributions of M. Dupuy de Lome to the Comptes 
udus, have been sharply commented upon by the Aeronaut, 

special ppe: devoted to the aerial navigation worked out by 

e plus lourd que lair system, as inaugurated by Lalandelle and 

adar, and many other gentlemen of very little or no scientific 

talifications. But every scientific man must cgnfess that thess 
teresting papers con§titute by themselves a very valuable acqui- 
ion to general knowledge, independently of» their special 
«an, M. Dupuy de Lome has given at the same time many 
Iculations to show to what elevation a given balloon can attam 
der the conditions he has adopted, vy., constant fulness, 
. 4 3 8 
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and a certain excess of interna: pressure for giving it a stability 
of foim and of equilibrium. 


Without quoting M. Dupuy de L&me’s paper, and eventor- ` 


recting some parts of jt, I will give a rough idea of the analygical 
questions involved in the calculation of the circumstances of an 
atrostatical ascent. I suppose, firstly, that the air has no horizontal.. 
movement at all, and tiat the only questions are to ascertain the 
elevation which the balloon may reach, the time that nfay be: 
required, and the velocity with which the balloon ascends at the 


various points of its vertical course, as well upwards as down- , 


wards. There are hesides two accessory suppositions which are 
required, The firstis, that the balloon does-not lose its gas by 
any exosmose during the experiment ; and the second is that the 
temperature of the air, as well as the degree of moisture, is nôt 


‘altered in any degree. These conditions are hardly to be expected, ` 


but they are required for mathematically working out the 
analytical equations. p 

M. Dupuy de Lome, however, would not have been placed in 
a position to proceed with his calculati@ns, if he had not very 
cleverly evaded the consideration ofthe other conditions, which 
are insuperable, owing to our imperfect knowledge of the atmo- 
sphere, as we shall see hereafter. W. DE FONVIELLE 
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PROF. WILLIAMSON'S INAUGURAL LECTURE 
VO THE FACULTY OF SCIENCE AT 
* UNIVERSITY COLLEGE, LONDON 


“THE great value of scientific knowledge as a means of cul- 
ture, a promoter of civilisation, and one of the most 
oweiful levers of national prosperity, seems at least to receive 
its due acknowledgment in the land of Bacon and Newton, 
Sir Humpbry Davy and Faraday, The recent efforts to intro- 
duce science into the public schools of England appear as a 
consequence of this recognition. A great variety of opinion, 
however, exists as regards the mode by which scientific knowledge 
ought to be impaited to the people. Some believe that a young 
farmer ought to be taught agricultural chemistry, the man atthe 
furnace the chemistry of 1ron melting, and the maker of colours 
the chemistry of colours. This is what 1s call by many “ techni- 
cal education,” for the promotion of which great efforts have 
been made of late. Technical education in tlus sense would be 
a mistake. It would not be difficult to show that it is impossible 
to teach, with any considerable effect, agricultural chemistry, 
which ts the application of certain chemical principles to Agri- 
cultuie, without a knowledge of these principles. These, with 
others, form part of the science of Chemistry, and it is clearly 
absurd tg isolate them and teach their ee in pme par- 
ticular case. The working classes of England want a knowledge 
of the elements of pure science ; and they are sume to make use- 
ful application of this knowledge as soon as an opportunity 
offers itself. In this sense Professor Williamson expresses himself 
in his admirable lecture, ‘‘ A Plea for Pure Science,” * which on 
account of its sound views on some of the most important 
questions cf the day, we recommend to the attention of our 
readers. On p. 3 Prof. Williamson says, ‘ Now theire are in edi - 
cation two great national parties, corresponding to the two most 
different points of view from which the preparation of any young 
person for his career m life can be considered. I submit that 
the progress of education will be proportional to the consistency 
and completeness with which the functions of these two parties 
are systematised and developed. f 

“ The first step towards that object is to know and acknowledge 
their respective characteristics. 

‘t One party looks to the special duties for which a young person 
has to be prepared and the material difficulties which he is ex- 
pected to encounter. They see that the success and happiness 
of each individu are proportional to the efficiency with which 
he discharges the aggregate of the speeial duties of his station in 
life ; “and they accoidingly recommend that each youthgbe placed 
In circumstances which may induce him to imitate accurately the 
doings of some one who 1s known to be successful in a station 
such as he is mtended to occupy. The other party looks to the 
general qualifications which experience has Shown to be most’ 
important jor any sucess in hfe; and & tif means by which 
they are most effectually acquired. They see thatemen who 
have been taught to understand and apply the best-known general 
principles are able to master a given set of practical details with 


a fafility ard completeness winch other men do not attain. They. | 


know that a general principle ®f nature is an instrument of 
* © A`Plea fo Pure Science” By AuW Williamson, Ph D., F B.S. 
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thought applicable to the explanation of an infinite variety of eiangerous, Yet one failed while the “ther sicesaded, We 


phengmena, and they recogamend that every one be placed in 
us yough somewhere where he may best learn such general prin- 
ciples The first party takes little account df the development of 
the mental powers as g distinct object to be aimed at in educa- 
tion; the second attends but little to specaal operations, 

“ The former recommends special or technical instruction with 
a diréct view to fhaterial success in a particular business, the 
direct aim of the latter is to educate and strengthen each.indi- 

ewidual mind. The essential differences between them arise from 
the fact that they look at the question from opposite sides, and 
respectively put forward what they see most clearly.” 

‘After this sketch of the outline of the characteristics of the two 
great parties, Professor Williamson describes some results of the 
arrangements recommended by them respectively. The great 
aim and object of sciefice is to systematise our knowledge ; and 
the discovery of an idea”which helps to arrange any considerable 
number of facts in such manner as to facilitate their apprehen- 
sion, is the highest result of scientific work. We are then led 
in an admirable manner from the periodical disappearance of the 
sùn to the law of gravitation as a model of scientific work. But 
it must not be supposed that the’ application of science to piac- 
tical purposes is the greatest reward of scientific work. We read 
on page 12— * 
- *To any one possessing a clear and vigorous mind, the aċ- 
quisition of an idea which helps to explain things js a source of 
intense pleasure. He feels that it enlarges the Scope of his mind, 
and gives him new power; and when facts, previously unintelli- 
gible, are explained by the aid of sach an idea, they immediately 
acquire vivid interest and special value to his mind; such facts 
seem to gain life by acquiring an intelligible place in the system 
of nature. 

“I believe that the triumphant feeling of the enlargement of his 
faculties which is experienced by a real student in the acquisition 
of any new law or principle of nature, is the most direct and 
vivid reward of his labours, The best and truest, as well as the 
most rapid progress in study, is made for the sake of that reward. 
Whoever has once gnjoyed it will gladly seize any opportunities 
of wrestling, as far as*his poweis permit, with new difficulties, 
and mastering new ideas. : 

“It has been said that the happiness of an individual results 
from the due exercise of his various facult.es, and this is surely 
not le st true of the highest faculties of the mind® certainly 
those who have the power of understanding the wonders of nature 
derive great hap ness from leaning to employ it. It is hke the 
pleasure which a man of healthy and vigorous frame experiences 
i: climbing a mountain peak, and in enjoying, in propertion as 
he rises, a wider and more commanding.view of things below.” 

` Our space does not permit us to follow the author into the 
study of the conditions under which science flourishes, and does 
most effectively the good which it has to do, and we must content 
ourselves with a quotation of his description of the usual results 
which follow a system of special professional pupilage : 

‘“ But it often happens (page 15) that aman learns thoroughly 
the particulars of a business, as practised in some one successful 
case, and although he has sufficient capital and. industrious 
habits, fails to realise similar results elsewhere. 

“ For instance, he has learnt and practised the management of a 
particular farm, and then takes a lease of one in another district. 
He purchases implements exactly simila: to those which he has 
been using, and gets sheep and cattle of the same breeds. He 
adopts the same rotation of crops, and spares'no pains to make 
everything go on precisely in the same way as that to which he 
has been accustomed. 

“ His first year is unprofitable ; but he looks forward hopefully 
to better results, when things will have got intq, better working 
order, But the second and third year only bring more losses, 
and he is ultinmtely compelled to. give up the faim ` 

“The ext tqnant is perhaps a man who has learnt the 
management of an adjoining farm, which happened to be in size, 
in sou, &c, very much lke it. He uses ploughs and other im- 
plements which haye been found to suit the soul, and gets breeds 
of sheep and cattle which thrive in that part of the country® He 
adopts the’ same rotation of crops ang sysfem of manuring which 
is custonfary in th@ district, and carefully imitates what he had 
seen to sticceed, under conditions similar to his own. The re- 
sult s ‘hat he goes on steadily year after year making a-fa@r profit. 

** Both of these men avere mere servile imitators of what they, 
had seen, and both had been aught to believe that a practical 
man ought to be nothing more, and that al theories aie 
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ought not to be surprised at thy failure of the one, so much as at 
the success of the other, which was due to the exceptional cir- 
cumstance of his findifg a farm which admitted of being profit- 
ably managed upon exactly the same system,” - 

Men of buginess, in the opimon of our author, ought to 
fave not only a knowledge of things but also of principles ; and 
they must be able to use their knowledge* of these things and 
principles fpr the purpose of bringing about special results ; 
in fact they must have a knowledge of the laws of nature, an d 
skill in the methods of applying that knowledge to experimental 
purposes, Their power of biinging about the material rgsults 
from which they derive pfofit is proportional to the amount of 
such knowledge and skill which they possess, ’ 

And here we must break off our account of an essay which, no 
doubt, will greatly help to.clear up our ideas about scientific and 
technical education. 


a L 
a ZOOLOGY $ 


Researches on the Amæbæ 


THE minute masses of protoplasm termed Amcebe have 
been recenfly examined by M. V. Czerny, in relation to their 
resistance to rtagents, and his results have been published in’ 
Schultze’s *‘Archiv fur Mikroscopische Anatomie,” p. 158. He 
finds that the power of resistance to the action of solutions of 
commons salt @aries considerably in different individuals. In 
solutions containing one part to four hundred of water none 
died, but in those containing one to three hundred many died; 
whilst others, especially the quiescent ones, still lived in solutigns 
containing one per cent., or more. None, however, survived 
when suddenly placed in a two per cent. solution, It is interest- 
ing to observe, "however, that these lowly organised beings 
possess a certain adaptability to external conditions—a power of 
acclimatisation, as it were, enabling them, if these conditions 
undergo slow alferations, to accommodate themselves to their new 
and modified surroundings. Thus, if the strength of she solu- 
tion were gradually raised, it was found that some Amcebe 
could continue to exist in solutions of four per cent. of salt. Me 
Czerny corroborates the statements already made by Kuhne, 
that, on exposure togveak saline solutions, Amoehg thrust forth 
numerous extremely delicate processes resembling cilia, and 
that they undergo fission. It is worthy of remark that the 
partially double contour of the Amæba dilabiata, which has led 
to the admission of a double contoured membrane in this species, 
is resolved, -when examined with a No. 10 Yartnack immersion 
lens, into a,,number of closely aggregated, extremely minute 
toothlets, which, hke the stinging éells, cover the whole surface 
of the body. 

M. Engelmann has made some observations on the electrical 
excitation of the Amæœba of the Arcella in the fifth volume of the 
‘t Nederlandische Archiv voor geneesen Natuur kunde,” p. 28. 
His investigations were conducted in a moist gas chamber, with 
unpolaiisable electrodes, the stimulus consisting of a siagle open- 
ing induction shock. In Amada diffiuens, as Kiihne had showed 
previously, the results of the excitation differ according te whéther 
the individual is in the active or in the quiescent condition. In 
the former condition, that is, when the animal is elongated or 

eclub-shaped and homogeneous, and its protoplasm seems to be 
flowing continuously in one direction, a very slight stimulus re- 
tards or altogether arrests the current, though it speedily recom- 
mences, the period of arrest not exceeding at most five seconds. 
If, however, the stimulus has been alittle stronger, in addition to 
the arrest of the protoplasmic movements, a condensation and 
shortening of the whole animal occurs, and at a subsequent period 
Paces transparent projections form in the anterior*@#t ‘Df the 
ody, into which the highly granular protoplasm streams until the 
original form of the Amoeba, which sometimes moves forward 
with great rapidity, is re-established. The length of time occu- 
pied in these changes may amount with tolerably stragg currents 
to about from one to two minutes. If the excitation be applied 
to the quiescent animal, the protoplasmic movements first cease, 
the mass assumes the spherical form, but instead of remaining 
qtiéscent, it now begins to move from plage to place, in which 
alive condition it may remain for a long time. From these ex- 
periments, and‘from others performed upon specimens of Arcella, 
containing air-vesicles M. Engelmann draws the conclusion that 
protoplasm, in consequence of electrical excitation, transitorily 
assuma the mechanical properties of a fluid, 
e e 
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° CHEMISTRY 
s Constitution of Arbutin 


Huco ScuirF has made some interesting experiments relating 
sto the constitution of arbutin. This substance splits up into 

-r « "` e. . ` 
glucose and hydroquinone, just as salicin is resolvable into 
glucose and saligenin (Streckei), The relations between salicin 
and arbutin may be 1epresented by the folowing formula: 


+ 
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CH; | (OH), i a See (OHJ; = 
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Salicin (Glycosalicy! alcohol) Arbutin ( Glycohydroquinone) 
The hydrogen in the oxhydryls of the glucosic portion of 
sarbutin may in fatt be replaced by acid radicals, just as the author 
Kormerly showed in the case of salicin (Zeitschr. (2), v. 1. 52) 
Moreover, the hydrogen belonging to the hydroquinone m arbutin 
is easily replaceable ; whereas im salicin the hydrogen Gelonging 
to the saligenin‘is not capable of substitution. 
Benzofl-arbutns are obtained by means of benzoyl chloride ; 
acetyl-arbutins, with acetyl chloride or acetyl oxide, which act at 
m60°--80°, The ultimate products of the reaction separated from 
khe resulting solutions, after cooling, by means of ether, contain 
ive acid radicals, and have this composition:  ¢ 


O O 
vats (O. C,H30), CoH | < . CHO) 
: » 
CH4) O. CHO ~ CHa} O, C, H,O 


Pentacetyl arbutin. Pentabenzoyl-arbutin 
They are colourless bodies, insoluble in water, slightly soluble 


n efher, more soluble in hot alcohol, from whence they crystallise, 


m cooling in small shining needles. The acid radicals may 
sasily be taken out again by boiling with weak bases. Together 
with the pentabenzoylated compound, the author likewise ob- 
ained dibenzoyl-arbutin, in which the hydrogen might be further 
‘eplaced by acetyl. © i ° 
Dinitro-arbutin dissolves easily in acetic oxid®, and is con- 
verted intB 
e 


l O 
C,H, (0. CHO), 


CHINO} 0, CHO 


«vhich may be separated from the acetic acid solution by water, 
nd crystallised from hot alcohol in -fine needles, insoluble in 
vater, slightly soluble in ether. The alcoholic solution heated 

«vith sulphuric acid yfelds glucose, acetic ether, and-dinitrohydro- 
uinone, easily Pecognisable by the splendid colour which it gives 
vith caustic alkalies. Dinitro-arbutin forms with’ basic lead 
cetate a crystalline orange-coloured lead-compound, in which the 
wydrogen of the oxhydryl is replaced by lead. Arbutin gives no 
srecipitate, even with an ammoniacal solution of lead-acetate. 

Recently precipitated silver-oxide is reduced, even at ordinary 
emperatures, ‘by an aqueous solution of arbutin. ~On adding 
weshly prepared silver carbonate to a solution of arbutin heated 
> 50°—60° as long as carbonic acid is evolved, and heating for 
short the with excess of the silver carbonate, a yellow solution 

s obtained, which no longer contains arbutin; but on separating 
ie dissolved silver with a few drops of hydrochlone acid, and 
ltering, a solution is obtained, fiom which alcohol precipitates 
hite flocks consisting of a compound formed by the union of 

molecules of arbutin minus 2 atoms of hydrogen, viz.— 


Rentecety | dinizere:buln 


c10 | OF 
Diarbutin O 
CH 
mE OT ald od = Caa HgO 
C.H > : 
é getta 
" Glycoquinhydrone “rO > 


\ t 
i “aly | (OH), 

This compound may be regarded as thé glucoside of quin- 
‘ydrone (green hydroquinone) ; it is related to arbutin in the sime 
manner as helicoidin to salicm. Glycoquinhydrone is not at all 
sitter ; it forms acetylsderivatives when treated wtth acetic oxide, 

1d an orange-colouxed nitio-product with nitric acid. The 
tter; when decomposed in alcoholic solution by Sulphuric acid, 
yes not yield any substance that turns violet with potash. By 


eans of zinc and sulphunc acid, hydrogen may be again added ;. 


id dinitro-hydroquinone thereby producede ° 
+ 


Ld . Oe e 


point of the mixture. 





| production of phosphorescence m a high degree. 
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Acsolution of arbutin produces with ferric chloride a deep blue 


ecolour, which gradually disappeais. None of thé derivatives of 


arbutin above described exhibit this reaction. m 
Schiff also finds that amygdaliz contains seven, and ph@orizin 

five oxhydryl atoms, the hydrogen of which may be replace by 

acetyl, Hence he assigns to these bodies the following formulz? 


O o O , 
CH; (9H), C,H, (OH), s 
CH, | (OF), CoH | OH 
0 Calls CO. OH 


- C,H, CN is è 
mygdalin. Phliorizin 


Amyg h 
(Zeitschr. f. Chem. (2) v. 519. Ann. Chem. et. Pharn. cliv. 237.), 
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SCIENTIFIC SEWALS 


Poggendorff’s Annalen, 1870, No. 7. The contents of this 
Number are :—(1.) ‘On the effect of Roughness of Surface on 
the Radiation of Heat,” by G. Magnus. The author shows that 
the generally accepted explanation of the increased emission of 
1adiant Heat by roughened surfaces, that it depends on a dimi- 
nution of giperficial density, is inadmissible. He attributes it to 
ne refraction which takes placeat the surface of emission, whereby 
the direction®of fMe rays which leave the surface obliquely is 
changed. (2.) “On the Specific Gravity of Alcohol and of 
Mixtures of Alcohol and Weter,” by E. H. Baumhauer. A 
defence of the author’s tables of the specific gravity of alcohol 
against Mendelejeft’s criticisms contained in Poggendorff’s An- 
nalen for 1869, vol. 138. (3.) “*On the Flow of Mercury through 
Capillary Tubes,” by E. Warburg. The author’s experiments 
prove that in glass tubes, whose diameter is a sufficiently small 
fraction of their length, the quantity of mercury which flows 
through them in a given time is directly pio ortional to the diffe- 
rence of pressure at the two ends, to the /ourth power of the diame- 
ter, and inversely proportional zo the length, but that it is indepen- 
dent of the absolute pressures at the ends se Idhg as the difference 
remains constant. He concludes from these iesults that there is 
no friction, under the conditions of the experiments, between the 
mercury and the glass, but thet the film of mercury in contact 
with the glass remains at rest while the inne: portions flow 
throughit. (4.) *‘ Continuation of Investigations into the Electro- 
motive Force between Liquids,” by J. W. Muller. (5.) ‘On 
the Determination of the Proportion of Water in Glacial Acetic 
Acid,” by F. Rudorff. The author gives a table for deducing the’ 
proportion of water contained in acetic acid from the freezing 
He gives 16°7°C, as the freezing point of 
pure acetic acid (without water), and finds that the presence of 
$ per cent. of water lowers the freezing point by more than a 
degree. (6.) *fOn the Determination of the Freezing and Melt- 
ing Points of Fats and other Compounds,” by F. Rudorff. The 
author points out the untrustworthiness of observations of melt- 
ing points made, as they often are, by heating the substance to 
be examined in a capillary tube, or by coating the bulb of the 
thermometer with ıt. He recommends the observation of the 
freezing point, witha thermometer whose bulb is actually immers.d 


in the substance, as a means cf establishing 1ts chemical identity 


instead of observingthemelting point. Toascertain whether the ob- 
served temperature 1s the highest’at which solidification can occur, 
he notices whether it 1s accompanied by rise of temperature, which 
always takes place if the body has been cooled below the normal 
freezing point. (7.) ‘On the Phosphorescence of Rarefied Gases 
after the passage of an Electric Dischaige,” by E. Sarasin. The 
author finds that the presence of oxyger, either free, or combined 
m a compound which 1s probably decomposed by the discharge, 
is an essential condition of the occurienee of the phasphorescence, 
and Shows that this phenomenon is prebably conngcted with 
the formation of ozone. Sulphuric acid vapour favours the 
(8.) “On 
the Electromative Forces dueto the contact of different metals,” 
by E.eEdlund. When an electric current flaverses the point 
of junction of two different metals, a? qufintity of heat is 
absorbed or produced per Grit of time whigh is proportional 


„to the strength of the curent and to the electromotive force 


acting between the metals. The author refers on this point 
to @previous paper (Poggendoff’s Axznalen, vol. exxxvii.}; in 
the present communication he® endeavours to estimate the 


comparative efgctromotive torces acting between different pairs of ’ 
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metals by the heating or cooling effects of a current of measured 
strength. The junction formed of each pair to be examined 
was eenclosed in the bulb of an air thermometer, and the 
differerfte between the expansions produced, when the current 
passed in opposite directions, was measured. The electromotive 
order of the metals ded@ced from the results did not agree with the 
order given by electroscopic observations elektrische Spannungs- 
rahkeet it agregd with the thermo-electric order, though the 
electromotive forces were not found to be proportional in all 
cases to the thermo-electromotive forces between the same pairs 
“of metals. (9.) “On the Properties of Pictures formed by Photo- 
graphic Lenses,” by Dr. Hermann Vogel. The author calls 
‘attention’ to certain inherent defects of pictures tormed by per- 
feet photographic lenses, that 1s to say, defects not due to dis- 
tortion or aberration ın the lenses. (10.) “On the Velocity of 
Light. in Quartz,” by Victor von Lang, contains very carefyl 
measurements of the deviations produced by a quartz prism in 
the ordinary and extraordinary rays for varions angles of inci- 
dence. Incidentally, agneasurement of the ratio of the two co- 
efficients of expansion uf quartz is also given, deduced from the 
change produced by alterations of temperature in the refracting 
angle of the prism. (11.) ‘‘ On the Specific Heat of Saline Solu- 
tions and Mixtures of Liquids,” by. A. Wullner. The author 
disputes, on the authority of the experiments made in his labora- 
tory by Dr. Schiller, Jamin’s conclusion that when two liquifis 
are mixed together, and therefore each of them is Simférmly 


diffuséd through the whole of the Space occupied byethe mixture,” 


the specific heat of each increases in proportion to increased 
space occupied by it. (12:) ‘On the Fusion of Leaden Bullets 
by striking against an Iron Plate,” by Edward Hagenbath. 
This paper describes the melting of leaden bullets fired against 
an iron target, and-contains a calculation showing that the 
kinetic energy due to the velocity assigned by “fa competent 
mil.tary authority” is sufficient to account for the result. (13.) 
“An Experiment on boiling together two liquids which do not 
mix by August Kundt. If steam is passed into liquid sul- 
phide of carbon, or if sulphide of carbon vapour is passed into 
water, the resultmg mixture of water and-sulphide of carbon 
boils at 42°6° C., thatis to say, at a temperature four degrees 
lower than the boiling point of sulphide of’ carbon alone. Also, 
if water and sulphide of carbon, which have been heated 
separately to between 43°- and 46 6°, be mixed together, the 
mixture boils until its temperature has fallen to gbout 43°. 
These facts are in accordance with the observation of Magnus 
and Regnault that the vapour-tension of a mixture of two mutually 
insoluble liquids is equal to the sum of the vapour-tensions of 
the separate liquids. (14.) “On Microscopic Tndymite,” by 
Ferdinand Zirkel. The author describes the character? of this 
‘mineral as seen under the microscope, ‘and shows that it is of 
frequent occurrence in microscopic crystals. (15) “On Acous- 
tical Attraction and Repulsion,” by K. H. Schellbach, contains 
experimental proofs of the statement that ‘‘the sonorous vibra- 
tions of an elastic medium urge specifically heavier bodies to- 
wards the centre of disturbance, and specifically lighter bodies 
away from it.” 


Paleoniographica, Beitrage zur Naturgeschichte der Vorwelt. 
Herausgegeben von Dr. W. Dunker and Dr. K. A, Zittel. Band 
xvii., Lief. 6, 1870. This new part of the well-known 
“ Paleeontographica” contains an interesting contribution to 
fossil entomology ın the description of the species of diptera 
obtained from the brown coal of Rott in the Siebengebirge. It 
is from the pen of the distinguished entomologist, L. von Heyden. 
The species, which are figured, are forty-one ın number, belonging 
to sixteen genera, and all but nine of them belong to the 
moisture-loving families of the monocerous group (7ipulde, 
Culicide, &e.). Of Chironomus there are fi@e well-marked 
species, and no less than gx different forms of larve and pupe, 
and there is also the glarva almost certainly of a speci of 
Stratiomys.® ° * : 


The most important article in the Journal of Botany for De- 
cember is a coutinugtion of Dr. Braithwaite’s Recent Additiqns to 
our Moss Flora, acgpmpanied by two platgs. Dr, Seemann con- 
tinues his Revision of the Natual Grder 2rgvontacee, and Mr. 
Ernst guts Fottin from a Botanical Note-Louk, ielating chiefly 
to Caracas plants. The other articles belong exclusively taspecific 
British botany. With the new year it 1s intended to increaseghe 
aimotint of type in the jeurnal ky about one-third, without any 
corresponding increase in price. te 's 
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SOCIETIES AND AC@DEMIES* s 
LONDON e 


Zoological Society, December 6.—Robert Hudson, F.R.S., 
V.P., m the chair. The Secretary 1ead a report gn the 
additions to jhe Society’s menagerie during the months: of 
October and November, amongst which particular attention 
was called to an example of Geofftoy’s Gat (fezs Geoffroy), 
from Paraguay, purchased Oct. ro, and a specimen of the 
Antarctic Wolf.(Cavtiés antarcticus), from the Falkland Islands, 
presented by Mr. H. Byng, Acting Colonial Secretary of that 
colony.—An extract was read from a letter fceived from Dr. 
R. È, Cunningham, gwing particulars of the habits®of a 
Manatee, as observed by him in the public gardens at Rio. 
—A. ninth letter was read from Mr, W. H. Hudson, 
on the Ornithology of Buenos Ayres.—Dr. J. “Murie read the 
second. part of his memoir on the anatomy of the Sea Lion 
(Ortara jubata), as observed in the male of this species which 
died in th® Society’s Gardens in 1867.—Mr. J. B. Perrin read a 
paper containing notes on the anatcmy of the Smaller Fin-W ale 
Balenoptera rostrata), as obsefved on dissection’ of f young 
female specimen of this species captured at Weymouth in April, 
1870.—A communication was rea® from Dr. G. Hartlaub and 
Dr. O. Fisch, contaming the description of a remarkable new 
Finch from the Navigators’ Islands, proposed to be called 
Lobiospiza notabilis.—A communication was read fronr the Rev. 
O. P. Cambridge, containing notes on a collection of Arachmdea 
made by Mr. WPKeast Lord in the Peninsula of Sinai and on the 
African borders of the Red Sea.—A paper was read by Mr. G. 
Gulliver, F.R.S., containing observations on certain points in 
the anatomy and’ economy of the Lampreys.—Dr. A. Gunther 
read-a notice of the hitherto unrecorded occurrence of Les 
talcarifir, a fish belonging to the Perch family, in Australia.—~ 
A communication was read from Dr. J. E, Gray, containing the 
description of the skull of the adult Zapleres gondot. This Mada- 
gascar mammal was previously only known from an immature 
specimen in thë Pans Museum.—-A second Sommunication from 
Dr. Gray contélned notes on Hapalemur simus, a new Lemur, 
described from a specimen lately living in the Society’s Gardens. 
— Messrs. Sclater and Salvin communicated descriptions of five 
new species of buds from the United States of Columbia.— 
A second communication from the same authors contained an 
account of the colle&tions of birds recently made By Mr. George 
M. Whitely on the line of the Inter-Oceanic Railway of Hon- 
duras.—Mr. Sclater read descriptions of three apparently new 
species of Tyrant Birds, of the genus Zanea, to which were 
added remarks on other known species of the same group.—Mr. 


“St. George Mivart read a paper on the myologygt a species of 


Chameleon (Chameleon parsont).—Mr, Gould. exhibited and 
pointed out the characters of two new species of Humming 
Birds recently collected by Mr. Buckley in Ecuador, which he 
proposed to call Chetocercus bombilius and Thaluranta hypo- 
chlora. 


Anthropological Society, December 6.—Dr. J. Beddce, 
President, in the chair, Mr. W. R., Cooper exhibited and 
shortly described two Greco-Egyptian feria-cotta figmes fiom 
the Hay Collection, showing a remarkable form of the head.— 
A papei was read by Mr. A. L. Lewis. ‘“ Suggestions and Reflec- 
tions respecting the Peoples inhabiting the Bntish Isles.” The 


gtuthor divided the inhabitants of Britain into three leading types > 


Ist, the Kymric, long-headed, dark-haired, and light-eyed; 2nd, 
the Iberian, dark-haired and dark-eyed; 3rd, the Teutonic, 
broad-headed, light-haired, and light-eyed ; the first ‘two types 
bemg included under the collective name of Celt. After touch- 
ing on some of the physical racial questions connected with the 
intermixture of these types, the paper concluded with some 
remarks tending to controvert ceitain popular ideas MPPeference 
to their mental characteristics, and their respective love of free 
dom, honesty, and chastity. i - 


Entomological Society, Dec. 5.—Mr. A. R, Wallace,, 
President, in the chair, Mr. Edward Saunders exhifjited-three 
new British Hemiptera, belonging to the genera Salda, Plocio. 
merus, and-Hadrodema, Mr. FE. Smith exhibited Baridius scalo. 
pares, a beetle new to Britain, also Calodera rubens, both species 
captuied in Kent. Mr. Butler exhibited a dark dwarf of Vanessa 
wrtiwa@. Mr. Rascoe exhibited two new forms of Longicornu 
from the Himalayas, Mr. Albert Muller exhibited photograph: 
of galls caused by several species of Cvszzps, sent by Mr. Bassett; o 
Wate: burg, U.S.A. Mr. S.-S. Saunders exhibited a living spider, 
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Eresus clenizoideg, from Syra, where it lived under stones and fed © ranthracene, Dichloranthracene; when submitted to the action 


on large grasshoppers ; it had remained without food since July. 
The paper read was ‘A Monograph on the Ephemeride,” by 
the Rev. A. E. Eaton, Mr. G. H. Verrall was elected a member 
of the Society, . & 


London Institutjon, ecember 1.~*Prof. Morris delivered” 
a lecture “On Gems and Precious Stones,” in’“Which the 
characters of the various mineral substances used m jewellery 
were minutely Spe The diamond, the only representative 
among the gems Of the elementary bodies, received special atten- 
tion. ® The lecturer referred to its cgystalline form, cleavage, 
hardness, specific gravity, and refractive power, the characters by 
which it is distinguished from crystallised quartz and other 
‘minerals. He Wescribed the dull and unattractive varieties of 
the diamond known as ‘‘carbonado” and “boort,” and pointed 
out their application to steel-engraving, glass-cutting, and rock- 
boring. The mineralogical and geological featu®s of the 
diaynond-beds of India, Brazil, Borneo, South Australia, and 
South Africa, were discussed at tength, and the frequent associa- 
tion of. diamonds with itacolumite, gold, and rutile was referred 
to as a subject worthy of car@ful investigation. Other precious 
stones, such as the sapphire, ruby, emerald, beryl, tofaz, jargon, 
garnet, spinel, and turquoise, were successively teeated of, refe- 
rence being made to ther chemical composition, their physical 
properties, and their application to decorative and industrial 
purposes. To illustiate the lecture, Messrs. Bi@ge and Martin 


contributed a unique series of uncut diamonds exhibiting perfect } 


crystalline forms, diamonds from South Africa, and one remark- 
able specimen embedded in the ‘‘cascalho,” taken from a bed in 
Br&zil. Prof. Tennant also contributed a splendid collection_ of 
diamonds in the natural state. Thiough the kindness of Messrs, 
Hunt and Roskell, the lecturer was enabled to show a fine series. 
of precious stones and models of the great South African 
diamond before and after cutting, To Mr. James Gregory again, 
the lecturer was inflebted for a collection of mfherals used for 
ornamental purposes, models of celebrated Thamonds, and 
samples òf the gravels and rocks associated with the diamonds in 
South Africa. 

December 5 —-Dr. Odling gave his sixth lecture ‘‘ On Chemical 
Action,” andgjllustrated his remarks on the,circumstances which 
modify chemical action by a series of brilliant experiments, in 
which the oxy-hydrogen blowpipe was largely used. 


Chemical Society, December 1.—Prof. Williamson, F.R.S., 
President, ın the chair. The following gentlemen were elected 
Fellows :-—Hę E. Armstrong, Ph. D., R.- Barkhe, W. L. Car- 
penter, T. M. Crafts, Prof. of Chemistry in Cornell University, 
J. Dewas, T. Farries, R. ‘Mallet, F.R.S., and Dr Ogg. Mr. 
Perkin, F.R.S., read a paper “ On some derivatives of Anthra- 
cene.” This was a detailed account of some Anthracene deri- 
vatives, more particularly of the pioducts resulting from the 
action of sulphuric acid upon dibrom and dichloranthracene.. 
Dichlorapthracene is most conveniently prepared by passing. 
chlorine gas over benzole, holding about one-fifth its weight of 
oie papas anthracene in suspension, until the mixturee 

ecomes a crystalline mass. ‘The product 1s then brought on to a 
linen filter, drained, washed with cold benzole, dried, and then 
further purified by distillation and subsequent recrystallisation 
from benzole. Thus obtained it appears in golden yellow 
needles: ‘The mean of several analyses gave 67°91 per cent. C, 
3°34 per cent. H, and 28°70 per cent. Cl, which numbers agree 
eee the formula of Graebeand Liebermann, C,, Hg Cla 

ichloranthracene, when greatly heated, sublimes in beautiful 
needles, which may be obtained of considerable size. It is 
fluoresce in the solid state as well as when in solution. When 
a boiling solution of dichloranthracene in benzole is added to a 
similar solution of picric acid, the mixture assumes a dark orange- 
red colour, and-on cooling becomes filled with small bright 
red needles. These consist of a compound of dichloranthracene 
and picric acid. ` A determination of the dichloranthracene in 
this body gave numbers closely approximating to those required 
by the formula, Cy, H, Cl, Ce Ha (N Oal O. Dibromanthra- 
cene; This product was prepared by Gragbe’s process. ,It 
was, however, puriĝed first by distillation and then by crystal- 
lisation from benzole. Thus obtained, it is of a golden yellow 
colour. It gave, on analysis, numbers closely agreeing with 
those required by the formula 

a atte Cu H, Br. r 

Like dichlorapthracene,. this body, produces a beautiful 1d, com- 
pourd with picne gad. ` Acton of Sglphuic Acid on Djchlo- 





of fuming sulphuric acid, dissolves, f6rming a bright green Solu- 
tion, and is at thé same time converted into a sulpho-acid. e To 
prepare this acid, one part of dichtoranthracene is added to abow 
five parts of fuming sulphuric acid, and the mixture heated for a 
short time in the water bath. It is then gradually poured into 
several times its bulk of water and treated vith carborfate of 
barium until all the sulphuric acid is neutralised. The aad 
solution, when filtered off from the sulphate of barium, is eva-, 
porated to a small bulk. When sufficiently concentrated, it 
becomes, on cooling, a shiny mass of minute orange-yellow 
coloured crystals, which may te drained on a porous tile. This 
acid has not been analysed, buz, from the composition ofits salf&, 
evidently possesses the formula 
° HSO, 


Cias He Ch HSO, 


Mr. Perkin therefore proposes to call it digalphodichloranthracenic 
acid. It 1s easily soluble in water from which it is precipitated 
upon the addition of a little concentrated sulphuric or hydro- 
chloric acid. It possesses a strongly acid taste and character, 
The acid forms salt with sodium, barium, calcium, and strontium. 
The barium salt is remarkable for its insolubility in hydrochloric 
aad. : 

Dibtrorfanthracene yields w.th strong sulphuric acid an analog- 


ous disulphogibrananthracenic acid, 


HSO; 
HS0,- 


Its sodium, barium, &c., are similar to the salts of disulpho- 
dichloranthracenic acid, - i 
- Oxidation of disulphodichloro, and disulphodibromanthracenic 
acid. These sulpho-acids, when subjected to the influence of 
oxidising agents, rapidly decompose, exchanging their chlorine 
or bromine for oxygen, and are thus converted into disulphan- 
thraquinonic acid. i 


Cis Hg Cl, Í HS0 tO = Cis He (œ | 
e 


Cy, He Bry 


HSO, 
HSO; 


D.sulphanthraquinonie acid. 


+ CICl 


Disulphodichloranthracenice acid. 


HSO n\ HSO 
C,, Hy Br HSO? + O2 = Crs Hy (Ox) | so + Br Br 
Disulphodichlorantkracenic acid. Disulphanthraquinonic acid, 


An analogous result is also obtained by treating them with con- 
centrated sulphuric acid, the following reactions taking place :—- 


( i 
Cia Ha cl, {HS0° + H,S0,=C1,He(O2)" {go +2 HCI+S0} 


Cu He Bra{ HSO -+ 2 H, SOs = Cy Ho OV Hee2+Br. +2S0,+2H,0. 


` Anthracene when pure in large crystals shows a beautiful fluo- 
rescence, and so do many ot the anthracene products, though 
curiously their solutions are comparatively poor in this respect. 
Anthracene-and dichloranthracene m the state of vapour are not 
at all fluorescent, and moreover, a ray of light sent through the 
length of about four inchés cf the vapour of either body, still 
retains its power of rendering fluorescent bodies luminous. The 
experiments in this direction are, however, not yet ‘concluded. 
On sealing up anthracene in a long vacuum tube with platinum 
poles, and allowing the discharge from an induction coil to pass 
through the tube, nothing particular is observed except the 
beautiful fluorescence of the crystals of anthracene. On exami- 
nation with the spectroscope, the light showed carbon and nitro- 


, gen lines, the latter arising from the presence of a little air in the 


tube." Upon heating the tube, however, somewhat strongly, so 
as to volatilise øhe hydrocarbon, the ordinary colour of the dis- 
charge changed to a magnificent degp- azure blue, and what is 
remarkable is that this blue light, when examinef with the spec- 
troscope, is perfectly continuous, and consists of @lue with a 
little green. Dichloranthracene, when heated ina similar mgnner, 
gives an analogous result, but suffers a good deal of decomposi- 
tion, anthracene changing but little. ‘Thege curious results do 
not appear to be due to the fluorescent charagter of the substances 
employed, as napthaline peoduces a similar effect, the blue light, 
though not so intense, being continuous. Ñ must ‘be observed, 
howeygr, that this hydrocarbon undergoes considerable change, 
begoming brown and oily. Anthracene heated in a vacuum tube 
in the same way gives a greenish blue light, showing faint carbon 
bands. eOn,@xposing a solution of disulphodichloranthracenic 
acid to the light of one of the recent displays of the aurora borealis 
itwvas very strongly illuminate, as might be expected Mooahgkt, 
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on the other hand, had no perceptible effect upon it, nor yet an [ third species of the genus disepvered by the aushor in the Oere- 
alkafine solution of esculine. Mr. Perkm illustrated his interest- | sund near Helleback, in Iceland. He names the worm Ø. 


ing eommunication by a series of most beautiful. experiments. hupffert, and dredged it up from a depth of 12 to 16 fathoms in 
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Imperial Academy of Sciences, October 20.—Dr. L. 
Manol communicated a memoir on chest and head voice, in 
which he described the condition of the glottis during the pro- 
eduction of these two kinds of sounds, 


November 3.—Prof. E. Stahlberger transmitted a memoir on 
-the ebb and flow at Fiume.—~-Dr. Reuss presented a memoir on 
tif Foraminifera of the Septaria clay of Pietzpuhl, containing 
the ‘determination of the species figured by M. von Schlicht. 
Pietzpuh] possesses the richestjForaminiferous fauna of any knoven 
locality for the Septaria clay ; the author has distinguished 164 
species anġ twenty varieties, the total number found im the 
formation being 244 s®ecies.x—Dr. C. Jelinek exhibited and 
explained a new anemometer, constructed for the station at 
Lesina, by Hipp, of Neuchatel-——Dr. T. R. von Oppolzer 
communicated a memoir on Winnecke’s periodic comet, in which 
he endeavoured to show that this comet presents no extraordinary 
anomalies ‘in its movement. This memoir also contained an 
account of -the author’s method of calculating disturbances. | 


November 10.—Prof. J. Gottheb transmjtted, a chemical. 
analysis of the Konigsbrunnen at Kostremitz, in Lower Styria, 
and a memoir by M. A. F. Reibenschuh, containing the analysis 
of the Johannesquelle, near Stainz in Merau.—Prof. 


Loschmidt communicated a continuation of the results obtained | 


by M. A. Wretschko in his researches on the diffusion of gaseous 
mixtures. ` 


I. R. Geological Institute, Oct.. 30.—Baron v. Richtho- |. 


fen, in a letter dated Pekin, July 20, gives a notice of his 
recent geological explorations in China. On the first of January 
he started from Canton and travelled through the provinces of 
Kwangtung and Hunan to Hankan, and then, through Hupe, 
Honan, and Shansf, te Peking. The most important result of 
this journey is the discovery of the eno:mous extension of coal- 
fields and iron-ores in the province of Shansi: The southern 
half of this province, about 1,500 German square miles, and 
probably also the northern half, is an almostcontinuougvoalfield, 
containing anthracite of the best quality, ın layers of from twelve 
to thirty feet in thickness. The anthracite district is much more 
extensive than that of Pennsylvania, and offers incomparably 
more favourable conditions fer working. Together wath the 
coal, iron ores of very good quality are found in abundance. 
—M. Th. Fuchs gives a sketch of different discoveries in the 
tertiary basin of Vienna which he madé last summer, in 
company with M. F, Karrer. The building of the new aque- 
duct for Vienna has caused denudations near Baden, which 
prove ‘clearly that the marine clay (Tege!) of Baden overlies 
the Leytha hmestone. Between the Cerithium (Saimatic) beds 
and the overlying Congeria beds, they discovered in many loca- 
lities a thin stratum, which contains the fauna of both these 
formations mixed, without any sensible difference in the farm or 
size of the various species. M. E. Tietze has cxplored the Jurassic 
and Liassi¢ strata in the southern Banat, in the environs of Bers- 
asyka. He found that large masses of white and red limestones, 
which belong to the tithonic age, immediately cover the famous 
Ammonite bed, near Swinitga, which has long been knownas belong- 
ing to the middle Jurassic formation. Farther down are developed 
different members of the lias, which contain considérable layers 
of coal.—M. G. Stache, during the summer, was occupied with, 
the exploration of the central crystalline masses ig eastern Tyrol, 
chiefly in. the environs of the Ziller Valley. e brings full 
evidence that metamorphic #ratified rocks, partly even with traces 
of organic maing, play 2 considerable part in the composition’of 
the large mauntain masses of that country. a 
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Royal Academy of, Sciences, October 19,.—M, W. Krause i 


read a paper on the termination of ghe erves in the tongue of 
man; anè RI, P. Gordan a memoir on the partial differential 
equations, of which the resultant A’ satisfies -a form, of the z 
degree and a form of the wz degree, j s 


e 
November. 12.—M. Re Lipschitz communicated contributions 
to the theory of the reversal of a function system.—% paper was 
also read by Dr. R. von Willemoes-Suhm on a Balanoglossus 
frọm the North Sea. This paper 8ontamed the description of*a 
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on Work: Mr. W. Mattieu Wuliams, ; 


a bottom of fine mud. 


* 
November °16.—A paper on asymptotic lines, by M. A. 
“Enneper, was read, @ . $ f 
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or. Sec. R. 
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NATURAL MISTORY*® SOCIETIES 
Il. ; eo 


i must nobe supposed that we expect, from Societies 
e which have been but recently established, works of 
the importance or the completeness of those which we 
have mentiened * as emanating from the naturalists of 
Northumberland and Durham; or even such volumes as 
those annually issued by the Woolhope Club, It must 
i @ 
be borne in mind that ıt is by no means necessary, 
ot even advisable, that a yqung society should do much, 
or even anything, in the way of publication. The ewpe- 
riment of a local magazine has been tried i in connection 
with more than one body, but in each case the results 
can scarcely be considered satisfactory. The Liverpool | 
naturalists issued monthly such a publication—at first i in” 
lithograph, afterwards in’ print—which M@ntained papers 
on subjects of general as well as of local interest. The 
High Wycombe Natural History Society started a similar 


i Magazine, on a similar plan, but issued quarterly instead. 


‘of monthly; this continued for four years, but is now 
among the “things that are not” The Folkestone 
naturalists tried a like ‘publication and with a like re- 
sult ; one year was sufficient to bring ıt toga close. 

T ha falure of these. periodicals is scarcely a thing to 
ebe regretted. The only scientific value of such local 
‘publications, it cannot be too often repeated, lies in the 
prominencg given to local Natural Higtory. Itis not to be 
supposed that people even now, much less in the future, 
would refer to them for information—say on the Darwinian 
theory, or any other matter of general importance and 
interest—which evould be found in fuller detail in maga- 
zines of wider circulation. Nor are popular descriptions 
of plants or insects of any greater value ; and a physio- 
“_ logical discovery of any importance should be communi- 
cated to some one of the many journals now open to 
naturalists. If such a discovery is recorded in a local 
publicagion, the chances are that it will be overlooked by 
the majority—simply because it is not in its proper place, 
The pfea that Natural Science may be rendered more 
popular by such periodicals is worth but little ; there are 
other magazines which, while wisely excluding local lista, 
are at once readable ‘and scientific, and to them people 
really anxious to learn will turn for tnfoviiation. 

Tne Folkestone Natural History Society has made a 
step in the right direction by publishing this year “A List 
of Magro- Lepidoptera occurring in the neighbourhood of 
Folkestone.” This list occupies twenty-four pages, and is 
sold in a wrapper f.r 6d. As far as we know, this is the 
first of its kind; other bodies have issued local lists with 
their anflual reports, but we have none published sepa- 
rately at a low price, like this of the Folkestone Society. 
The example is one which we hope will be followed ; the 
funds of even a*small field-club would’ be adequate to 
cover the expenses of printing, and the actual value to 
science of such a list is far greater than that of any number 


of local magazines containing papers ¢ of “ general interest,” 


The same sgciety- has i in hand a list of the flowering plants 
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‘members by hundreds. 


of the district ọn the same plan, which will ‘pyobably 


appear next year. The Belfast Ngturalists’ Club:has this 
year issued with æs report the first of a series of local 
lists; this has already been noticed in NATURE, » 

The system of dividing the labour of list-making, which 
is now coming into general use, may be regarded asea 
modification of the mode of working by sections, which 
we noticed ın a previous paper. Oneor more members 
engage to superintend the making-out of some one list 
of the mammals, birds, lepidoptera, coleoptera, mollusca, 
fossils, phanerogams, or cryptogams. Each of these 
branches is, of course, capable of subdivision ; and, 
where there are many worker$, such subdivision is 
advisable. The Westmereland naturalists have deputed 
one of their number to collect and examine the Batrachian 
Ranunculi of the district ; and the investigation of certain 


é‘ critical” genera and species might well occupy a careful 


obtervér for a considerable period. But we would lay 
especial stres@ upon the necessity of posting up regularly 
every scrap of information ; books should be kept for the 
purpose, in which every discovery should be entered. By 
this means, and by this means only, can the actual state 
of the knowledge of any branch be ascertained ; and it is 
easy to arrange for publication when required notes thus 
conveniently brought together. Whether for publication 
or not, however, and no matter how few and incomplete 
the records may be, it is the first duty of every Society, 
great or small, to register all its obseryations, not only for 
present benefit, but for the use of those who come after. 
Although we would not urge upon every Society the 
“rushing into print,” which is nowadays too common, we 
think We have reasonable grounds of complaint against 
one or two bodies, which have been established for some 
years, and number many members, in that they have not 
published more regarding the results of their labours, We 
may instance as an example the Manchester Field 
Naturalists’ Society ; and, as a notice of one or two of 
the more popular clubs falls within the scope of this 
paper, we may take this as a favourable specimen of 
them. Established ten years ago, chiefly through the 
energy of Mr. Leo H Grindon, assisted by a few other 
Manchester naturalists, this Society soon counted its 
At one time about five hundred 
and fifty names were enrolled, and, at the present date, 
between two and three hundred appear on its list. The 
work of the Society, consists in the investigation, by 
means of excursions durirg the summer session, of the 
Natural History of the neighbourhood. These excursions 
are largely attended, and after the ramble the members 
assemble at yea, when addresses on scientific subjects are 
given, During-the winter ocqasional sozrées are held, 
wifich are rather too muca lke evening paigies, with a 
little dilettante science thrown in; the room Ping 
decorated, extensive “toilettes ” abundant, and instru- 
meatal music performed during tħe evening. The 
scientific “ halfpentywegrth of bread” t$ this “intolerable 
deal of sack” is provided by an exhibftion of Sbjects on 
a large scale, and the delivery of a paper or two, or a 
l@ture, at some. time during the proceedings. Of course, 
neither excyrsions nor soiréés can be got up on this large 
scale withoft a proportionate outlay ; and the result of 
this ig that, although the® annual subscriptian is 10s. $d. 
—much too high, by the way, for such a bady—the 
s ee I 


| 


* fauna of the district. 


a * . 


balancesin hand, when all expenses are paid, is incon- 
siderdble. We do not wishe to be misunderstood when, 
we express our opinion, founded upog personal observa- 
tion, that a large proportion of those who attend the. 
summer excursions look upon them as merely pleasant: 
afternoon rambles, and that of those who patronise the 
soirées, many go as they would to any other entertainment, ; 
without the slightest interest- in. Natural Science. There’ 
ares good workers at Manchester—men, who from early: 
youth have been strongly imbued with a love of nature, 
and who have done, and are doing, good service to science} 
and to their, influence must be attributed the good effects 
which such a body certainly produces in spite of draw- 
backs. But, under the circumstances, it appears to us 
that instead of the somewhat lengthy, though interesting. 
report, which is issued annually, containing detailed | 
notices of the localities visited and papers read, which | 
will be of little value to posterity, lists of the matal. 
productions of the district, similar in pla toethat pub-' 
lished by the Folkestone Society, should be issued, One! 
such list—that of the Mosses, by Mr. G. E. Hunt—' 
appeared in 1864; and if only on the ground of showing j 
that some real work is done, and of allowing the workers | 
“ fair play,” a portion of the funds should certainly be’ 
devoted to the placing on permanent record, for the’ 
benefit of future observers, complete lists of the ‘flora and: 
More especially at Manchester is 
such a record needed, inasmuch as the Committee advo- ' 
cate the establishment, “in places where they are likely! 
to become permanently established,” of plants foreign to 
the district, and of freshwater mollusca. This suggestion 
appears to us, under any circumstances, unad@isable ;! 
and unless some record is kept of such introductions 
it must, if carried out, prove both misleading and! 
injurious, a ! 

Those who contemplate the establishment of a field-club ' 
on a small scale will do well to content themselves with ; 
moderate beginnings. The subscription should be low— ` 
say 25, 6d.; patronage should not be sought, but rather 
discouraged ; and every pains should be taken to show 
that no class distinctions would .be considered of the. 
slightest importance in matters connected with Natural : 
History. In one society, with which we were intimately 
connected, we well remember the difficulty we had to con- 
vince an intelligent working man, with a genuine love for 
science, that he was a welcome addition to our ranks; ` 
and it is only by judicious management that such can be 
induced to co-operate with those who are considered their 
superiors. 

The High Wycombe Natural History Sogiety, another 
of those which has aimegl at popularising science, holds | 
monthly evgning meetings during the winter at the houfes 
of some of the principal members. These meetings 
partake somewhat of the nature of a conversazione, tea 
and coffee are handed round, papers are read, objects dis-. 
played, and.the efenthg concludeg with an exhibition of 
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an ‘hour to an hour and a half, and be Aed to some 
one special point ; “and the benefit resulting from this 
arrangement geems likely to be considerable. 

eA great point to be, remembergd by those who are ‘cn- 
gaged in organising a local Society is that it is by no 
means to Be desired that a large number of members 
should be enrolled ; in fact, when once thg body is esta- 
blished, and its existence generally known, we would sqicit 
no one to join it. Those who really care for the thing, 
and are therefore likely to be useful membegs, will come 
forward readily enough to lend a helping hand ; but those 
whose assistance has to be sought will probably be of but 
little use, @ven if it be obtained. 

The subject of local museums in connection with Natural 
Higtory Societies is now exciting some attention ; and we 
have intelligence of the recent«establishment of one at 
Folkestone*t upon what seems to be a satisfactory basis. 


THE PHYSIOLOGICAL LABORATORY AT 
LEIPZIG * 
INCE in England we'have absolutely no physiological 


laboratory open to students, an account of the bast . 


in Germany (there are many others) will be interesting to 
the public. Perhaps some day the University of Oxford 
may think it desirable to erect such a laboratory to match 
that recently provided for ExperimentalePhysics. There 
is plenty of m8ney which the colleges could use for this 
| object, if once they were freed from the old restrictions by. 
the aid of the Government. 


“The physiolozigil laboratory, where I amgat present 
working, owes its existence to the energy of Prof. Carl 


»,| Ludwig, and to the libérality of the Government of Saxony. 


As it is universally acknowledged to be the most complete 
establishment of the kind in Europe, iteseems to me to 
merit a somewhat detailed description. The building, as 
may be seen by the annexed plan, has somewhat the form 
of a horseshoe, with a smail projecting portion in the 
middle, where the lecture-room is situated. The dimen- 
sions are—on the north and south sides, 11ọft. 2in.: on 
the east side, 121ft. 11in. The right wing of the building 


gonstitutes the microscopical department, the left the 


chemical department of the laboratory, while the*central 
portion is devoted to the study of experimental physiology 
in the narrower sense of the word. 

“To describe the rooms more minutely. Room A is 
arranged for the accommodation of beginners in the study 


| of microscopy, and is furnished with boxes that contain the 
| microscopes, and a large ground-glass tablet, by means of 


which the lectures on microscopy are illustrated with 
| drawings in coloured chalk, Room B is the private study 
of the assistant in microscopy. Room C is intended for 


more advanced students in microscopy, and contains an 
injecting apparatus, by means of which three® different 


fluids can be injected simultaneously under any required 
pressure and for any length of time, while the injection 


b> 


the microscOpe. Despite all care, however, the intention 
of these gatherings has been somewhat lost sight Qf, and - 
they have grown to be looked upon as mild forms of d®%- 
Sipation. To remedy this, tfe plan is to be,adopted of 
holding fortnightly, between the general metings, in- 


styuction classes, which illj 
guct lasses, z only those wha are willing fo | _* From the Boston Medical fand Surgical Fournak Letter fiom Dr. H., 
wors are expected to AE, Each of these will last from i| P, Bowditch, é 
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mass and the tissue to be injected are heated over a water 
bath, Room D contains a small library, consisting of 
such books as are most needed for constant reference. 
Room € is furnished with glass cases, in which physiological 
appasatusis kept when not in use, As asrule, ng experiments 
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are performed in thisroom. Rooms F, G, and H are devoted 
to experimental physiology, and are furnished with opera- 
ting tables, with bellows attached for keepéng up artificial 
respiration on curarisegl animals, pegistering apparatus*of 
various sorts for recording the pressure of the blood, 
water baths where any required temperature ‘may be. kept 
up indefinitey, an injecting apparatus like that_in the 


_migroscopical department, evaporating closets, glass cases 


for apparatus, &c. Between Rooms G and H is a small 
closet arranged for observations with the spectroscope. 
Room I is the chamber where all experiments are per- 
formed which require the use of large quaatities of quick- 
silver. It contains two quicksilver pumps for extracting 
gases from fluids, instruments for measuring the activity 
of the respiration in min and the lower animals, e&c. 
Room J is divided into ttvo portions, one of which is used 
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for a weighing room, and the other for experiments in 
acoustics. Rooms K and L contain, besides the ordinary 
furniture of chemical laboratories, the ingenious air-pump 
of Bunsen, by which the process of filtering is so greatly 
accelerated. The lecture room, M, accommodates about 
one hu&dred students. ‘Tables running on a small rail- 
road ip front of the seats, enable the lecturer to demon? 


- strate his experiments very conveniently., The room is 


lighted from above as well as from the side, and if neces- 
sary, can be darkened completely for optical experiments. 
In the basernent of the building is a small gas-engine 
of about one-horse power, which drives the respiration 
apparatus, registering instruments, &c, In the basement 
are also the rooms where the animals are kept (one room 
being dévoted entirely to frogs), a chamber furnished with 
refrigerators for performing chemical experiments, where 


‘alow temperature is required, a chamber containing fur- 


naces fog fusion, a workshop, store-rooms, &c. 

“ The second story of the building contains the rooms of 
Prof. Ludwig and his family, and those of other persons 
connected with the laboratory. In theecourt-yard ig a 
small building comtaining the necessary arrangements for 
experimenting on horses and other large animals. Here, 
also, are an aviary and a small fish-pond. 

“Besides the permanent: andstationary apparatus already 
described, the laboratory is well supplied with all sorts of 
instruments for Shysiological experiments, Bee new appa- 





ratus is constantly ordered for special investigations. 
There is also a very skilful *mechapic living in the labera- 
tory, whose duty 1@is to make alterations or repairs in the 
apparatus as circumstances may requlge. ° 

“Prof. Ludwig directs personally all the work done in the 
laboratory, devoting his whole time to the superintendence 
of his pupils, and making no independent investigations, 
Each of the pupils, at present nine in number, makes, 
under the direction of the Professor, a series of experi- 
ments with aview of settling some special point in physio- 
"logy. The results arrived at are published at the end of 
the year, sometimes under the names of she Professor 
and pupil together, and sometime$ under that of the pupil 
alone. The whole work of the laboratory forms every 
year a pamphlet of 150 ta 250 pages. 

“ Prof. Ludwig lectures five times a week on physiology, 
And his assistants, viz., Prof. Schweigger-Seidel in micro- 
scqny,eDr. Hufner. i in ‘chemistry, and Dr. J. J. Muller in 


* physics, @lsodecture on their specialties, besides super- 


intending the work done ın their respective departments. ° 

“Tt will thus be seen that abundant facilities are here 
offered, not only for learning the existing state of physio- 
logical science, but also for becoming familiar with the 
manner in which physiology is at present studied in Ger- 
many. The patient, methodical, and faithful way in which 
the phenomena of life are investigated by the German 
physiologists not only inspires great confidence in their 
results, but encourages one in the hppe that the day is 
not far distant when Physiology wifl take its proper place 
as the only true foundation of Medical Science. 

“H. P. BOWDITCH.” 

Dr. Bowditch adds to this in a private note that ad/ 
expenses, even down to the frogs used for experiments, 
are borne by the Saxon Government; so that the institu- 
tion is absolutely free of charge to the student. Professor 
Ludwig welcomes to the laboratory any student—provided 
there is room for htm—whether German, English, French, 
or Russian, who is desirous and capable of original 
investigation. 








PALEONTOLOGY OF MAN 


Par le Docteur E. J. 
London: Williams and 


Précis de Paléontologie Humaine. 
Hamy. 8vo. (Paris, 1870, 
Norgate.) 

M. HAMY’S Paleontology of Man, written with the 

’ view of bringing the results of recent discovery to 
bear on the antiquity of our species, is a most important 
contribution to the rapidly increasing literature of pre- 
historic archgology. It is intended to serve as an appendix 
to Sir C. Lyell’s great work on the subject, and treats only 
of palzolithic ; man to the exclusior of the > threg newer pre- 
historic ages.” M. Hamy has classified his materials with 
judgment and caution, and has collected into a small com- 
pasg most of the statements on recordeof the existence of 
man in the geologieal past, with a ruhnifig criticism, which 
sometimes admits, and at other time$ rejects, the testi- 
mony. He stands almost alone among his countrymen 
ingattaching no importance to the reputed discovery of the 
famous Moulin Quignon, j4w, and in allowing that the 
circumstanves under which it was found were, to say the 
least, very equivocal. Hif book, ina word, is so good that 

I propose to draw attention to a few- of the weak rather 
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than the strong points. Among the latter, the first-chap- 
ter, whith’treats of the employment of stbne implements 
in the religious ceremofies of thé ancients, and gives the 
history of “thunderbolts,” is perhaps tht which especially 
demands the notiéé of the English reader. 

The evidence adduced by M. Bourgeois of the discovery 
of flint flakes and scrapers in the Miocene ‘strata of 
Thenay, along with remains of the hornless rhinoceros 
and anastodon, proves, according to M. Hamy, that man 
was an inhabitant of Miocene Europe. It is, however, 
rejected by most of the French and English savants, be- 
cause M. Bourgeois has not shown that the implements in 
question may not have een derived ultimately from the 
surface’of the ground, where they are very abundant. While 
M. Hamy acknowledges this to be the case, he does not 
see its full bearing on the value of the testimony. The 
implements probably are of Quaternary, or even of post- 
quaternary age, and certainly cannot be considergd fde-° 
cisive of the-sojourn of man-in Europe during the Miocene 
epoch, although the climate at the time was almost tropi- 
cal, and the conditions of life easy. Nor can the evidence 
of the grooved bones of Halithere, found by M. Delaunay 
at Puancé in Maine-et-Loire be accepted, because it 
cannot be proved that the grooves may not have been 
caused by some other agency than that of man. The 
proof of the existence of man in Europe during the Plio- 
cene epoch derived from the striz in the fossil bones 
found at Saint Prest and in the valley of the Arno, 
accepted by M. Hanwy, is equally unsatisfactory. The 
flint “ arrow-head” (fig. 25) and other rude fragments said 
to have been obtairied at the former place from the same 
horizon as the bones of Elephas meridionalis, by Me Bour- 
geois, the stout champion of Miocene man, do not afford 
the precise and exact testimony which is demanded for 
the establishment of the case. The presence, indeed, of 
man in Europe in the Miocene and Pliocene epoch 3 is as 
yet non-proven, and we must be content to await future dis- 
coveries, The results of the labours of archzxologists and 
geologists throughout Europe during the last ten years 
has not placed the advent of man further back than the 
river gravels of the Somme, and the epoch of the caves, 
both of which are post-glacial or post-pliocene, or quater- 
nary, in other words posterior to the great submergence and 
refrigeration of northern Europe, through which many ot 
the Pliocene mammalia were destroyed. 

M. Hamy has done good service to the students of 
the Quaternary epoch by refusing to allow the validity 
of M. Lartet’s divisions into the age of extinct animals, 
as distinguished from that “of those which have 
migrated.” The intimate association of the remains 
of the two groups in the caves and if the river- 
deposits, rendêrs such, division untenable. He also 
modifies thé divi8ions of the Quaternary invented by M. 
Larte@~—(1) the age of the cave-bear, (2) that of the 
mammoth and woolly rhinoceros, (3) that of the rein- 
deer, and (4) that ofethe aurochs, by -running the first 
and the last two ento two grous, connected together 
by a series of transitions. In other words, in the applica- 
tion of M. Lartet’s system, he finds it “necessary to Ad 
that the “ages” are môre or less connected together, and 
have no very great value in classification. 9M. *Lartet 
was undoubtedly correct in the view that the post; 
glacial or Quaternary mammals did not aftive in Burope 


a 


en masse, but he has not sHown us the orĝer of their 
appearance, which is he very corner-stone of his system. 
So far as the geological evidence goes, the aurochs was 
pr@bably living in the Val d’Arno in the Pliocene age, and 
the reindeer is found as*abundantlyf’in France, Germany, 
and Britain with the cave-bear-as with the mammoth and 
woolly rhinoceros, Since, indeed, the Quaternary epoch 
succeeded the great lowering of temperatfre, it might, 
a priori, be inferred that the reindeer was one of fhe 
first animals to -invade the then almost arctic regions 
of Central and Northern Europe. The @aves, how- 
ever, and the river-deposits, reveal nothing on this 
point; they, merely prove beyond a doubt that all the 
Quaternary mammals were living here at the same time. 
It is very hard to understand why M. Lartet shouldshave 
exp&cted to find all the species of animals in one locality, 
and should have based his classification on the absence 
of some, and ethe presence of others, since in every 
Jiving fauna the animals are unequally distributed. Nor is 
there any intelligible cause why some few animals should 
be picked out of a large fauna to the prejudice of the 
rest, for classificatory purposes, The Essay on the Post- 
glacial Mammals of Great Britain’ (Quart. Geol. Journ. 
1869) demonstrated that the system will not apply to the 
British Fossil Mammalia, and M. Hamy’s book implies 
that it is equally inapplicable to those of France, for which 
it was intended, It is not too much to say that our present 
knowledge forbids any attempt to subdivide the Quaternary 
epoch by an appealto the animals living at theetime. 
Archzeologists may perhaps be able to classify the different 
forms of implements, but naturalists are as yet unable to 
learn the orderin which Quaternary mammalga invaded 
Europe. The. reindeer is quite as likely to have pre- 
ceded as to have succeeded the mammoth. 
- W. Boyp DAWKINS 





COOKE’S CHEMICAL PHILOSOPHY 


First Principles of Chemical Philosophy.- By Josiah 
P. Cooke, Jun., Erving Professor of Chemistry and 
Mineralogy in Harvard College. Pp. 533. (Magmillan 

e and Co., London and Cambridge, 1870.) ~ 


HIS book is intended to be used by students who have 
attended lectures on experimental chemistry, or 
after a course of laboratory instruction ; hence it deals 
merely with the theoretical principles of the science and 
their application for the solution of many practical prob- 
lems of chemical research. 
Every chapter and section is followed by a series of 
problems and questions which the student is «recom- 


-mended carefully to work out, and anyone who has 
mastered all the problems set forth will have attained a 


very considerable proficiency in chemical science, 

In the introductory chapter we have definitions referring 
to volume and weight, and the author has adopted here, 
as jn several other instances, different kinds of type in 
order to represent different relations. ¢Thus, Sp. Gr. in 
italics means specific gravity referred to water as unity ; 
the same symbol in ordinary Roman letters signifies that 
hydrogen is taken asthe standard ; and when printed in 
Old English type that air = I, The dfstinctians between 
chemftal and physidd forces are here pointed out, 
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specific gravities. Throughout the book temperatures 
are expressed in centigrade degrees, and the metrical 
system is employed. Next, we have chapters on funda- 
mental chemical relgtions and „molecules, and theere- 
lations of the latter to heat. “Chapter IV. treats of Atoms, 
and Chap. V. of Chemical Notation... Undeg this head we 
observe sevgral definitions and modes of formulation 
which are not usval in this country, Thus chemical re- 
actions are divided into three classes, analytical, syn- 


` thetical, apd metathetical, the latter including double 


decomposition, displacement, and re-arrangement. The 
symbols are usually printed in italics, but solid Lodies 
are formulated in “ full-faced ” type, and gas& in skeleton 
¢ype; and when reactions take place in aqueous solution 
this is expressed in the equation by including thg dis- 
solved bodies in braekets with the symbol Ag: thus, 
(Ca Cl, + H,O + Ag) shows that the calcic*chloride is in 
solution, and that the quantity of water represented by 
FT,O isa result of reaction. In the chapter on Stochice 
metry (though Stoichiometry seems mare correct) are a 
number of modes of calculation of formule, and of the 
relations between weight and volume; and under Chemi- 


*cal Equivalency is a kind of constitutional formule which 


somewhat differs from those in general use. Professor 
Cooke follows the principle laid down by Dr. Frankland 
that chemical formulz should represent, as far as possible, 
the relations ARisting between the atoms *of a compound ; 
but he has thought it advisable to place the grouping 
element or radical at the end of the formula instead of 
the beginning ; this, we think, is to be regretted, as it 
adds another to our already numerous modes of formu- 
lation. “Short strokes are placed at the side of the 
grouping element or radical to indicate the direction of 
the attractions ; thus the formula for Ethylacetamuide is 
H, C, H, C, Hg O = N, showing that the hydrogen, ethyl, 
acetyl, are united directly to the nitrogen, the commas 
indicating that they are not united among themselves : 
Diethylurea H, (C, Ha = N, = C QO is another instance. 
When these short strokes become numerous they are 
ratherconfusing, asin Turquoise, O, =[4/,], 20, Z (P 0). 
Graphic formule: of Kekulé’s and Crum Brown’s form are 
explained, and students are advised to make frequent use 
of them, but not to abuse them. The nomenclature efn- 
ployed is that which is frequently used in England, and 
which Mr. Cooke designates as that of the London Chemi- 


‘cal Society, though we think that some of the Fellows dis- 
` approve of such terms as zincic sulphate, &c. The physical 


relation of chemical bodies, as crystallography, electro- 
lysis, spectrum analysis, and heat of chemical com- 
bination, are treated at some length. The elements are 
divided into sections according’ to their atomicity, the 
perissads being taken-first and afterwards the artiads. 
This arrangement places oxygen beyond the middle of 
the beok, instead of near the commencement as usual. 


' The occurrence, mode of preparation, and properties, of 


the elements, and of their more important compounds, 

are .very concisely given. Carbon is described as oc- 

curring in three forms, diamond, graphite, and coa/, This 

last term seems an unfortunate one for amorphous carbon, 

as some coal contains as httle as 73 per cent. of the 

element, Under the compounds ef carbon is «a section 
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on Organic Chemistry waich extends over only sixty pages 
Although it contains a vast amount of information, and 
organic compounds are ‘mentioned throughout ¿he book, 
yet it seems rather a meagre account of the erformous 
developments of this branch of Science. At the end of 
thé book are tabies of French measures and weights, of 
elements, of the specific.gravities of ases and vapours, 
and of’ logarithms and antilogarithms. We wish this 
book success, as it indicates great vitality in Transatlantic 
chemistry. 
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OUR BOOK SHELF 


elementary Trealise on Natural Philosophy. By Pro- 
fessor A. Privat Deschanel, of Paris. Translated and 
edited, with extensive additions, by Prof. Everett, D.C.L., 
of Belfast. In 4 paris. Part 1-—Mechanics, Hydro- 
statics, and_Pneumatics. (London: Blackie and Sons.) 


THIS translation of Prof. Deschanel’s “Traité de Phy- 
sique? will, we believe, be found extremely useful, An 
elcmentary treatise of modetate size on Physics has been 
long w&hte@ in our sckools. Atkinson’s translation of 
Ganot, or Brook’s Natural Philosophy, is too expensive 
for general use, and of smaller books, none, so far as we 
know, are good: The issue of Dr, Everett’s translation 
in-parts at the moderate price of 4s. 6., will enable it to 
be largely employed. The ergravings with which the 
work is illustrated are especially good, a point in which 
most of our English scientific works are lamentably defi- 
cient. The present part contains Mechanics, Hydrosta- 
tics, and Pneumatics. 
explanations is admirably preserved in the translation, 
while the value of the treatise isecdhsiderably enhanced 
by some important additions. Thus, to Deschanel’s 
description of the pendulum is added a short account of 
the condition of isochronous vibration, moment of inei tia, 
moméntum, and kinetic end potential energy. In the sec- 
tionon Pneumatics, Deschanel'sextremely good description 
of the air-pumps of Hawksbee, Bianchi, Kravogl, Geissler, 
and Deleuil, is supplemented by an account of Sprengel’s 
mefcurial pump. It is possible to point out defects, but 
they are few. The canception of “mass” is always a 
dificult one for a beginner. Deschanel gives a very clear 
explanation, which is not reproduced, the term being em- 
ployed without explanation. -Nor co we understand why, 
instead of Deschanel’s statement that the co-efficient of 
absorption of ammonia in water at O°C. is 1050 (exactly 
it is 1150), it ıs said to be only 600. But these are 
minor defects, and we repeat that we believe the book will 
be found to supply a real need. W. M. W. 


The Wild Garden ; or, Our Groves and Shrubberies made 
beautijul by the Naturalisation of Hardy Exotic Plants, 
By W. Robinson. (London: Murray.) 


THIS little volume forms a fitting sequel to Mr. Robinson’s 
admirable book, “ Alpine Flowers for English Gardens,” 
which we noticed some time back.* It does not contain 
nearly such a large amount of novel information, but will 
neverthele§s be of great value to all lovers of their gardens. 
The book is a protest against the practice which com- 
fnenced some twenty years since, and reacged its height 
a year or two back, of throwing the whole cnergies of the 
gardener into producing large masses of colour by the use 
of what are termed “bedding plants” to the exclusion of 
the cultivation of the individual flower. This somewhat 
barbaric taste h&s resulted in the ggadual disappearance 
from our gardens of many flowers which had been “ house- 
hold words” singe the time of Shakespeare, to the great 
detriment, as Mr. Robinson considers, of gardening as 


a real art, and to the enosmous._ificrease of its expense. 
° t 
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Our great traveller and naturalist, Mr. Wallace, says, 
that “during twelve years spent amidst the grandest tropi- 
cal vegêtation, he has seeh® nothing comparable to the 
effect gr8duced on our landscapes bye gorse, broom, 
heather, wild hyacinths, hawtlforn, and buttercups.” Mr. 
Robinson’s.aim is to make our gardens gs beautiful as our 
htdgerows and woods ; and to this end he would not have 
his favourite plants® placed together indiscriminately in a 
bed ; but, as far as possible, he would imitate the natural 
hasitat of each species, and for this he gives full instruc- 
tions in each case. Half the volume is occupied by a list 
of hardy exotic plants suitable for naturalisation in our 
woods, semi-wild places, shrubberies, &c., with directions 
for their cultivation ; and we hope it may assist in again 
bringing the public taste to the culture of flowers beautiful 
not only in themselves, but from the historic associations 
connected wieh many of them. A. W. B. 


Die: Kleinschimetterlinge der Umgegend Munchens und 
cines Theiles der bayerischen Alpen, Von August Hart- 
mann. 8vo, pp. 96. (Munich, 1871: E. Lotzbeck.) 


THIS is a catalogue of the Micro-Lepidoptera of the 
neighbourhood of Munich, and of a portion of the Ba- 
varan Alps, with indications of the plants on ‘vhiéh 
the larvae of the different species have been #un@ feeding 
and of the times and places at which the species have 
occurred. In his Introduction the author describes the 


, method which he adopts for killing and: preparing the 


delicate little moths which form the subject of his book, 
and from this the collector of Micro-Lepidoptera may gain 
some important hints, He also notices especially the 
curious moths belonging to the group of Psychidee, and 
those Tineidze which resemble them in habits; and he 
fully confirms the statements of Von Siebold as to the 
occurrence of parthenogenesis in Solenodbia triguectrelia 
and fichenella. e 4 W.S. D. 








LETTERS TO THE EDITOR 
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[The Editor does not hold himself responsible for opinions expressed 
by his Correspondents. No notice ts taken of anonymous 
communications. | 
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Eozoon Canadense e 


IT is now about five years since a series of communications 
to the Geological Society of London by Logan, Dawson, Car- 
penter, and Sterry Hunt, announced the discovery of organic 
remains m the Laurentian rocks of Canada. They:were de- 
cidedly interesting, not only as attempting to show that the belts 
of limestone interpolated in the great beds of Laurentian Gneiss 
were organic in their origin, but also from the a7t which the 
authors displayed in the mode of placing their views before the 
public. The realistic manner in which the fossil Zozeon canadense 
is drawn as it were from the 4e, coupled with the fixed belief in 
most men’s minds that limestone is necessarily organic in its 
origin, predisposed many to accept the theory without much 
inquiry. The reputation of Dr. Carpenter as a physiologist was 
alone considered sufficient to settle the matter. These views 
did not, however, long remain unchallenged, for in the following 
year Professors King and Rowney, in a communication ‘f On the 
so-called Eozoonal Rock,” detailed the elaborate investigations 
by which they anived at the conclusion that the presumed fossil 
was purely a mineral production. The replies t&at naturally 
followed were literally little more than reiterations of previous 
statements, excepting in the important admission from Dr. Ca® 
penter, that tĦe seVeral features (that is chambér casts, canal 
system, «nd proper walls) could be separately paralleled else- 
where. He, however, took his stand upon the combination 
of the whole found ne the Canadian specimens. To the fatal 
objection that all had @eex obtained fiom mgtamorphosed rocks 
Dr. Dawson yeglied bygioducing a specirfen from Tudor, Ontano, 
which Sir W. E. Logan goes no further than to declare is from 
comparatively unaltered limestone, but which Dr. Dawson gon- 
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public. On the other hand, Professors eKing and Rowneye 
armounced in a paper, read before the British Association at the 
Liverpool meeting, that they had@liscoyered the feafures of the 
so-called organism in the Ophite of Strath ın the Isle of Skye, an 
altered sedimentary deposit of the Liassic age, in which evidence 


_of its mineral origin was conclusively proved, Here, at present, 


thegnatter rests; but m my opinion ample materials exist for 
forming a judgment, not by reliance on @uthority but by indepen- 
dent reasoning. With this object m view, and with your per- 
mission, I willeproceed .to detail a few of the facts of the case. 
Before doing so I would, however, call attention to the strane 


» absence of any allusion to obvious objections which characteri,es 


the first seriës of papers, and to the persistent begging of the 
question involved in constantly speaking of the specimens as 
undoubted fossils. The adoption of this objectionable practice 
unde: authority of such “emment names is piejudici€l to an im- 
partial judgment, as it indirectly influences the mind. Iam quite 
willing to admut that there existed sufficient reasons for suspecting 
them to be fcRsils, but I submit that it is not philosophical to 
state so distinctly before a thorough examination of all the 
objections. For evidence of this*having been done I s@arch 
thesespapers in väin, How then can any one, accustomed to 
scientific methods of mvestigation, hely? suspecting that under all 
this scientific &nd pictorial use of the 1magination there exists or 
lurks a fallacy? œ 

Í First, then, the specimen . from Tudor has to be disposed of; 
hor will this be difficult, for it is altogether a lame affair. It is 
admittedly not fra#: an unaltered rock, so it is difficult to see 
even how it bears.on the question. The distinctive features are 
also obscure, and the chambers not of the usual form and propor- 
tion. To call this Æozoon canadense, and then biing it forward 
as closing the discussion, is an amusing piece of controversial® 
skill When itis mote certainly co-ordinated with the original 
specimens, it will be time to discuss it. I simply ask, would it 
have been pronounced organic had it been the only variety dis- 
covered? I think not. - 

The broad fact hen remains unshaken that infunaltered rocks 
no Eozoonal strucfires Fave yet been discovered. On the other 
hand, in metamorphosed 10cks such structures are abundanf, and 
even Dr, Gumbel, of the Bavarian Suivey, a believer in Eozoon, 
has been much mystified by finding its features in impos, ble 
places. Not only do we find it in the Laurentians, but in recks 
of a much later date, bt curiously only in those that Mave under- 
gone alteration. Ifit be an organism, then hydrothermal action, 
it seems, is necessary to its development, not as one woul. sus- 
pect during life, but eges after its entombment in sedimentary 
deposits. š 

The prevailing infilhng material of the *“‘chambegcasts ” re- 
presenting ‘‘the sarccde body of the animal,” is alo admiru dly 
serpentine or some analagons mineral—a mineral that forms the 
basisofno known fossil, consequently we are toassume that ateach 
period of the animal’s existence, either the conditions were different 
to those under which others were fossilised, or that the original 
infilling has since been replaced by serpentine ; and this, be it 
said, must always have happened in those rocks aftegwards 
selected for metamorphism. 

eA gain, as minerals of this desciption are never found jn un- 
altered rocks, we must be prepared to beheve in the curious 


coincidence of the same rocks, and only these, having, at periods , 


widely separated in pomt of time, been selected for the preserva- 
tidh of the organism and the deposit ‘of these mineials. Either- 
we must dothis, or be prepared to show that metamorphism must 
necessarily change the infilling of the “chamber casts” to ser- 
pentine, Whith supposition 1s the wildest ? 

Still further, we must believe that not only has Nature so 
miraculously preserved her pet animal, but that she has also 
imitated the fossil organism mm the same minerals in an altered 
rock, ina manner to justify such acute observers as Professos 
King and Rowney in considering the :mitation identical with the 
thing itself. For in the altered portion of, the rock at Strath, 
before referred to, we have the features of the Eozoon, While the 
unaltered portion, which it giadually shades off into, teers with 
characteristic Liassic fossils, Have these fossils been obliterated 
in the altered portion, or have we the Kozoon again conterminous 
with ¿ghe metamorphjsm? , 

And, m conclusion, we must further admit fhat all these con- 
ditions have been fulfilled over wide areas and at periods re- 


siders furnishes a conclusive answer to all arguments drawn fiore! motely separated with unerring regularity whenever the Eozodn 
metamorphism. .Since then I am not aware that any further | has made its appearance. Is not this an improbability amount- 
evidence in favour of the organic hypothesis has Been emade | ing to the impossible? Jor my part, this negative evidence far 
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gutweighs the ‘‘deteymination of its foraminiferal affinities by a 
point no larger than a pir’s head,” and I feel assured that whew- 
ever impartialegeologisis take the question up the fossil itself will 
become extinct. T. MELLARD READE 
Blundelisands, Liverpool, Dec. 12 * Å 
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The Difficulties of Natural Selection m 


Mr. WALLACE’ sefrank acknowledgm€nt, for which I thank him, 
that he had in his two previous letters misunderstood my line of 
argument in what I consider one of the most impoitantrpoints at 
issue between ug, absolves me from the task of again defending” 
myself from charges of error and self-contiadiction. As, moreover, 
Mr®Wallace has not accepted my chaMenge “ to explain the nature 
of the intelligence which was operative in the creation of man, 
and which is,a principle unknown in the rest of the organic 
world,” it is impossible to pursue further this branch of the ques- 
tion. All naturalists will look forward with the most intense 
interest to Mr. Darwin’s long-promised work on Namal Selec- 
tion as applied to Man. There are, however, one or two subsi- 
diary points raised in the discussion, to which I shall be glad of 
the opportunity of briefly referring. Mr. Stebbing, objecjing 
to my attempted parallelisny between mimicry and instinct, says 
that ‘it can hardly be said to be proved ” that the gatraordmary 
resemblances occasionally found in the vegetable kingdom are 
not protective or mimetic. I certainly think it can be. When 
we find an almost absolute identity between the foliage of a 
plant belonging to Afiica and another grgwing in South 
America,* we are ceitainly justified in saying that one has not 
imitated the other, and that it gains no protection from the 
resemblance. Mr. Carvalho again makes merry over what he 
colis “my” argument, that imperfect imitation is, to all appear- 
ances, not beneficial m the cases published by Mr. Weir. The 
argument is not mine, J simply 1ecount the observations made 
by practical entomologists, undertaken at the suggestion of Mr. 
Wallace himself. Mr. Carvalho’s argument, which follows, is 
an instance of hoy, when a theory is once adopted, every con- 
ceitvable fact may, by its too zealous advocates, be twisted to 
support it, Had these twig-like caterpillars been rejected by 
birds, it would have been considered a triumphant proof of the 
*theory of Natural Selection ; the fact that “they are eaten with 
great relish,” we are told is equally ‘really in its favour” | 

Westminsjer Hospital, Dec. 17 ALẸRED W., BENNETT 


Is Mimicry Advantageous? 


THE discussion of mimicry among butterflies, in the recent 
numbers of this Journal, has brought to my mind some consider- 
ations which seem ¢o have been overlooked by those who have 
treated the sifbyect. 

Of the fact of mimicry there can be no possible doubt, and in 
some instances it is even more striking than has been asserted. 
For instance, ın North America, Messrs. Walsh and Riley have 
pointed out the resemblance between Danais Archippus and 
Limenitis Misippus ; they might also have shown that in the 
extreme southern states where Z. Afisip~pus occurs, and D. 
Archippas is replaced by D. Berenice, the colour of the mimetic 
Limenitis deepens nearly or quite to the tint of the southerne 
Danais.» 

But of how much actual benefit to the mimetic species is this 
so-called ‘‘ protective ” resemblance? It seems to occur where 
it can be of the least possible advantage to the species. Fh 
great sources of destruction here, as in all groups of animals, are 
in early life. How large a proportion of the eggs that are laid 
by butterflies ever finally produce imagines? Let those answer 
who have attempted to follow their history in their native 
haunts. My experience leads me to believe that, at the very least, 
nine-tenths—perhaps ninety-nine hundredths — never reach 
maturity, Hymenopterous and dipterous parasites beset them 
at every step; the eggs, although so small and often heavily 
1idged, cannot escape the ovipositors of the tiny Pteromal:; 
while in attempting to breed caterpillars taken in the field, the 
chance is æo greatly against the evolution of a butterfly, that 
hymenopterists actually choose this method of supplying shez 
cabinets. “Of two hundred larvee of Pieris Brasswa,” Mr. 
Drewsen, of Denmark, writes to me, “I obtained only twe 
pupz ; all the rest avere attacked by Microgaster glomeratus,” 
and my own attemp& with the larvæ of Pyrames Atalanta, both 
in America and Europe, have been even more unavailing. 
These caterpillars seem to be peripatetic banquetting halls of 
Microgasters and Tachine. ` a s 
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Now it is a curious fact that while the globulay egg of Limenitis 
Misippirs, with its deeply-pitted shell, defended by long filamen- 
tous spines, is constantly attacked® by parasites ; and tfe gro- 
tesque, hump-backed, strangely-coloured caterpillar of *the same 
species is likewise infested to an extraordinary degree, I have 
been unable to discover by very cartful search any evidence 
that the egg or larva "of Darais Archippus is ever pierced by ae 
parasite ; yet the egg is not small and onlyə lightly 1ibBed, and 
the caterpillar large, fleshy, smooth-skinned, and gaily banded, 
living on' the widely-separated leaves of Asclepias, with no attempt 
at concealment. ` The abundance of the imago of the Danais 1s 
then due quite as much to the immunity of the egg ard larva fiom 
the attacks-of parasites, as to any freedom it may itself enjoy 
from pursuit by insectivorous birds. Pa 

Although I have hunted bu:terflies for fifteen years, I confess I 
eave never seen one in a bird's bill, and my faith in that method 
of lessening their numbers is very slight. Birds, too, must be 
their greater foes in earlier life ; and the chances ofdiving, which 
are certainly against them befme they {ke wing, seem afterwards 
rather in their favour, at least, until they have accomplished their 
mission, i : 

If, then, such an extraordinary element as Mimicry is to be 
summoned to the aid of Natural Selection, and can perform its 
task in such a masterly manner, why has it been made to waste 
fls energies upon unimportant material? If the object of the 
resémblance be protection, why does not the unfortunate cater- 
pillar of the Liftenitis mimic the more favoured larva of the 
Danais? 

I cannot now consult the writings of Messrs. Wallace and 
Bates, nor do I remember their statements respecting the abun- 
dance of the mimetic species compared to that of its normal 
congeners. In my own country Limeniis Misippus is, as a 
general iule, more common than Z. Ursula, but the difference in 
their numbers is not very marked. It is by no means as great as 
one would expect had Mimucry in the imago state so strong a 
protective power as has been assumed. Two closely allied 
species,* occupying, the same geographical area, do not often 
occur in the same abundance, whatever bé the cause ; and the dis- 
parity ın numbers in these two species af Ifmenitis is no greater 
than occurs in many instances where mimicry plays no part. 

Cairo, Egypt, Nov. 9 ~ SAMUEL H, SCUDDER 





j Nepenthes 

THE allusion to Nepenthes in Mr. Buckton’s interesting article 
in a late number of NaTuRE,‘on the liquid secreted by this and 
other giants, prompts me to place on record a few facts :egarding 
that genus, at which I have just arrived, atter monographing 
the Pitcher-plants for the *‘ Prodiomus Systematis Vegetabilium ” 
of De Candolle; a work of which the publication is suspended, 
owing to the siege of Paris. 

The genus Nepenthes extends from Madagascar on the west 
to N.E. Australia, the Louisicde Archipelago, and New Cale- 
domnia on the east ; embracing within these limits, thirty species, 
most of which have well marked characters in the pitcher, but 
which, with only two exceptions, present a wonderful uniformity 
in the structure of both flower and fruit. It has two foci of 
maximum development ; the Malay Peninsula(including Sumatza}, 
and Borneo, in both of which localities the species are not only 
more numerous, but more gigantic than in any other country, 
No fewer than twenty-one species inhabit these two countries, 
of which thirteen are common to both; but, what is very 
remarkable, the intervening island of Java contains but one re- 
presentative of the genus, and that a totally different species from 
either the Bornean or the Malayan; thus confirming the fact first 
brought to light by the Dutch naturalists, of the close biological 
relationship befveen the two former localities, to the exclusion 
ofJava. Only one species has a wide sange, the NV, phyllamphora, 
wh®h extends from Sumatra to Bornes, Amboyna, Ehina, &e., 
but js absent frém the island of Java. 

Proceeding from the Malayan islands westwards, we finfi one 
„species in east Bengal; more allied to the: Javacese than to any 
othee-; another in Ceylon, the old NW. dest://Mtoria of Linneeus (a 
name long usurped iw our gardens by tHe Wengal plant), which 

resents the first departure Trom the typical stmcture ef ¢he genus, 
having a spreading paniculate inflorescence ; a character shared 
by thosg in Madagascar and the Seychelles. Proceeding further 
west to the African islands, we find still further deviations from 
the type, which now extend to the stfucture of the seed and 

*L Maippie aad L. Ursula can with difficulty be separated in their 
earlier stages, although so unlike ip their perfect forms. 
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fruit; for whereas all the eastern species have veiy long 
appendages to the seed, which are no doubt instrumental in its 
dispergon, these appendages, aie very short in the Madagascar 
species, and are wholly absent in the Seychelle one; which thus 
presen& a case analogous to that pf the prevalence of wingless in- 
sects on oceanic islets. Lastly, the Seychelle Islands species further 
differs from all others in the structure of 1t@@ovary and capsule. 
Tosuę up, deviation from the type of the genus commenceson the 
western confines of the principal centre of its distribution, namely 
in Ceylon; and the initial deviation, that met with in, the Ceylon 
species, is the slightest, but is propagated (so. to speak) west- 
wards, equally characterising the two African islands Pitcher- 
plants, which again déviate still further from the type; the maxi- 
mua deviation, however occurs, not in the great sub-continental 
Island of Madagascar, where the endemic species has a consider- 
able range; but in the very small oceanic Archipelago of the 
Seychelles, where the only native species is confined to the one 
mountain summit of one island of the gioup ! . 
The only other fact thatgstruck me as beaming upon this subject 


of distribution is, that though present in the Seychelles, the genus © 


Nepenthes is absent from the Mascarene group (Mauritius, 
Bourbon, and Rodrigues). This ıs only one instance of the 
broad distinction that exists between the vegetation of these 
Archipelagos, and which 1s in some way connected with the fact 


` that the Mascarene group is volcanic, the Seychelles group formed 


‘Indians. 


of granite and quartz, Coincident and perhaps co-ordirmte with 
these phenomena of plant distribution, geogrgphicgl position, 
and geological structure, are the facts that the tlora of the Sey- 
chelle Archipelago ıs more Asiatic, and the florule of its several 
islets very umform ; whilst the florulee of the islets of the Mas- 
carene Archipelago difer wonderfully, and in their totality are 
more African than Indian. The flora of the Mascarene group 
may hence be regarded either as a very ancient outlying province 
of the African, or as Consisting of a more modern assemblage of 
plants, derived at various periods from Africa, but subsequently 
much altered by causes operating in the several islets ; or more 
probably 1ts peculiarities are attributable to both causes. Long 
as the Mascarene and Seychelle islets have been colonised, 
under Dutch, Fiengh, and Enghsh rule, their floras are still 
very imperfectly knowl; so much, however, of Mascarene 
botany 1s known, as to show that its relations with those of ‘the 
Seychelle group and Madagascar, and the relations of all these 


~ with India and Africa, are most complicated, and present one of 


the most puzzling problems in Phytogeographical Scien@e. 
Royal Gardens, Kew, Dec. 18 J. D, Hooker 





THE author of the notice which appeared in a recent Number 
of NATURE is probably unaware that a minute analysis of the 
‘fwater” found in the pitcher of Nepenthes was made a few 
years since by Dr. Volcker. For full particulars I will refer your 
correspondent to “Annals and Magazine of Natural History,” 
27, 4, 128, and ‘“Phil, Magazine,” 3, xxxv., 192; but I may perhaps 
be allowed to give the results of the analysis. My extract is 
from Liebig and Kopp’s ‘‘ Annual Report, &c.” ‘*The liquid 
was generally clear and colourless, rarely yellowish, and reddened 
litmus. ‘That which was collected from different plants gave 
respectively 0°92, 0'91, 0°87, 0°58, 0°62, and 0°27, per cent. of 
residue, which contained in 100 parts 38°61 per cent. of organic 
matter, consisting chiefly of malic acid with a little citric acid, 
50‘02 of chloride of potassium, 6°36 soda, 259 lime, 2'59 
magnesia.” 

During the early part of the present year I was led to suspect 
the presence -of some form of tanno-gallic acid in the tissue of 
the stalk, and the kindness of a chemical friend enabled me to 
verify my conclusions ; but no quantitative analysis has, to my, 
knowledge, been made beyond.the one I have referred to. 

Hull, Dec. r - H. POCKLINGTON 
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T£ facts mentioned by your correspondent, Mr. Arthur 
Nicols (in your number of Dec. 8), are notorious to all West 
A friend $f mine was marked for life by these things 
on board a ship coming home from Jamaiga. 

As for their sceng if you crush on in England it smells evil 
enough ; and I don’t doubt Aristophanes’s sharp Greek nose had 
found that out. I have known bread, &¢, in the West, Indies 
uneatable from being run over by the small dark Cockroaches of 
England, Blatta orinis; while the great pale species, &. 
ocerdentalis, is utterly unbearable, C.SdC INGSLEY 


EARED SEALS AND THEIR HABI¢S* 


s 
s HIS paper, which forms the first number of the 
second. volume of the?“ Bulletin of thè Museum of 
Comparative Zoology at Harvard College in (Trans- 
atlantic) Cambridge,” is one of great zoological import- 
ance, and likewise of much general interest. The Eared 
Seals, a group of marjne Carnivgra, which form a well- 
marked diviston of the Pinnipedia, distinguished by thè 
possession pf a sinall external ear-conch and other 
peculiarities, are still very imperfectly known, althuugh 
of late years they have attracted the attenffon of several 
eminent naturalists. Upfortunitely, however, the geeat 
variations which occur in the sexes and different ages of 
these animals, kave not been sufficiently appreciated by 
those who have studied the few specimens Of them pre- 
served in European museums. The consequence has 
been thatgnumerous artificial species have been manu- 
factured upon stray skulls and imperfect skins, which 
have exhibited what were really only individual difley nces. 
Mgreover, what is worse than this, under the prevailing 
mania for coining new generic mames, more genera of 
Eared Seals have been established than the number of 
species which actually existin nature. Foremost amongst 
these offenders, we regret to say, has been one of our own 
countrymen, who, in a recent article published in the 
“ Annals of Nafural History,” has subdivided, on the most 
trivial characters, the family O/ariide@ into “four sub- 
families and ten genera! We shall see how much more 
reasonable and consonant with nature are Mr, Allens 
views on the arrangement of these animals. 

Mr. Allen commences his paper by an Introduction, in 
which he discusses at some length the writings of pre- 
ceding authors on this subject. He then proceeds to set 
forth his own views, distinguishing first ef all the Eared | 
Seals from the two other famulies of the Pinnipedia (the true 
sedls and the walrus), and afterwards the different wenera 
and species of Ofariide,in a very neat and perspicuouse 
manner. Mr, Allen is only able to recognise eight species 
of these animalis, and considers two of these rather 
doubtful. Four off them belong to the “HAr-seals,” or 
 Sea-lions,” which have no under fur, and four to the 
smaller “ Fur-seals,” or “ Sea-bears,” which have a dense 
under coat, ‘and furnish the seal-skin cloaks so much now 
in fashion with English ladies. The well-known “ Sea- 
lion” in the Zoological Gurdens belongs tthe former 
group—being a female of the Southern Sea-lion (Ofaria 
jubata). F 

Mr. Allen next begins to treat at great length of the 
North Pacific species of Eared Seals, of which he is able 
to give us a full and excellent account from the speci- 
mens in the Museum to which he ts attached, fogether 
with those in other American collections. These North 


"Pacific species are the Stellers Sea-lion (Eumetopias 


Stelleri} Gilespie’s Hair seal (Zalophus Giliespii), and 
the Northern Fur-seal (Callorhinus ursinus) Of these 
hree animals such full particulars are given that it seems 
scarcely possible that there can be any more confusion 
respecting them. But the most remarkab'e part of the 
present memoir is perhaps the account of the extraordinary 
habits and customs of the Northern Fur-seal, given from 
Captain Brvant’s observations of these animals, on the 
Pribyloff Islands, off the Northern part of Alaska Terri- 
tory. As is the case in other known species of Eared- 


| Seals, there is an enormous discrepancy in the size and 


weight of the two sexes, the weight of the female being 
rarely more than one-fourth of that of the §ill-grown 
male. 

The Fur-seals resort to the Pribyloff Islands during 
the summer months for thé purpose of breeding, and in 
St. Pauls Island, where Captain Bryant made his obser- 


7 * On the Eared Seals (Ofarieda), with detailed Descripticns of the 
North Pacific Speciss” By J. A. Allen Together with an Account onii 


the Habits of the Northern Fur Seal (Callorhinus ursinus) By Charles 
Bryant, With Three Plates. 8vo. 108 pp. (Cambridge ; niversity 
Press, 4870) è . . 
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vations, occupy at this season a belt of loose rocks along 
the shore, varying in width from five to fortyiods. Twelve 
miles of shore line at least arè taken up by what is called 
their “ breeding rookeries” in this islagd, and are tenanted 
by not less than 13,152,000 breeding males and females, 
according to Captain Bryant’s estimate. Each male seal 
stations himself in-a pagticular spot, usually the same a% 
he has occupied iif former years, and keeps about a square 
rod of ground free around him to afford spgce for the 
reception of his ten or fifteen wives, By the 15th of June 
all the males håve arrived, and have stationed themselves 
eac}? in his own domain, not without constant growlings 
and fightings with his neighbours for what he considers 
the best station. The young males are not allowed 
to take a place in the “rookeries,” but are diiven by the 
patriarchs back into the sea, or compelled to resort to the 
high rocks above. After the middle of June, the females 
arrive ; in small numbers at first, but increasing as the 
seasor advances, until the middle of July, by which time 
they are so crowded together that they often overlap one 
another. The old males who are nearest the shore seize 
upon the females at once, and of course fill their harems 
first. But the males who are higher up on the rocks select 
the time when their more fortunate neighbours are off 
guard to steal their wives, taking them up in their mouths, 
and carefully carrying them off to their owf:dominions, as 
a cat would her kittens. Struggles often occur between 
two males for the possession of the same female, and both 
seizing her at once, terribly lacerate her with their teeth. 
When his harem: is full, the old male struts compla- 
cently around reviewing his demestic circle, and fiercely 
driving off all intruders. Two or three days after landing 
and taking up her abode, the female brings forth-her 
single pup, afte? which she is ready to associate with 
the male. By the middle of August the*young are all 
born, and the females are agajn pregnant. The old males 
*having been constantly in their stations for four months 
without food, now leave the females and young to the 
company of the younger males, and go off-shore to feed. 
At the end Tof October the whole body of seals leave the 
island and journey southwards. ‘ 

The greatest care is taken by the hunters never to dis- 
turb the breeding places of the seals in any way, and the 
only seals killed for the sake of their fur are the younger 
animals (principally males) that resort to the higher rocks 
above the rookeries to pass the night. .A party of men 
armed with clubs surround a portion of the herd and drive 
them off sometimes six or seven miles across the island, to 
the place selected for killing and skinning them. By this 
plan the rookeries are less hable to be alarmed, and the 
seals awe made to carry ther own skins to the salting 
houses, which would otherwise be a work of much labour 
At the*present time the annual yield of seal-skins from 
the Pribyloff Islands is estimated to have reached 109,000, 
and the killing yearly of this number is believed in no way 
to check their increase, but rather to augment it. ° 

This shout sketch will serve to give an idea of Captain 
Bryant’s account of the extraordinary habits of this 
animal, and ‘of the way in which the large annual supply 
of the much-valued seal-skin coats of civilised life is 
produced, Many other details of the highest interest are 
added, for which we must refer our readers to the original 
article. Although several accounts have been already pub- 
lished of the habits of other species of this group, none, we 
believe, is so full and perfect as the present, which forms a 

‘valuabl@appendix to Mr. Allen’s excellent essay already 
spoken of. In short, it may be truly said that, by this 
single memoir, more extensive knowledge has been gained 
concerning this little-known group of mammals than by 
the half-dozen different systems of arrangement of them 
which have lately emanated from the British Museum, 
and the publication of an indefinite number of (so-called) 
new genera and species founded upon ‘stray skulls and 
imperfect skins, , ° RLS. 

ore l ; EnS 


wy P b 


8 + 


NATURE : g 


S a, SO 


- 





f 


- e 
SCIENTIFIC TEACHING IN ELEMENTARY 
. SCHOOLS 
THE following address, signéd by Prof. HuxJey, as 
President of the En1itish Association, has ebeen 
presented to the Vice-President af the Council by ea 


deputation, consistir of the President of the Association, : 


the General Secretaries, and the ‘Treasyrer ; Sir Gharles 
Lyell, Bart. ; Sir John Lubbock, Bart, M.P.; Dr. Lyon 
Playfair, M.P. ; and Mr. Francis Galton :— 

“The deputation from the Council of the British As? 
sociation for the Advancement of Science waits upon you 
for the purpose of urging the advisability of including 
elementary Natural Science among the subjects for which 
Boe are to be made under the authority of the 

evised Code. We have asked you to receive us at the 
present time because we understand that you have an- 
nounced your intention of making, certain médifications 
inthe Code. Our reasons for requesting you to give 


direct encouragement to ths teaching of Natural Science. 


in elementary schools are three. Firstly, we conceive 
such teaching to be one of the best instruments of educa- 
tion in the sense of intellectual discipline, and in many 
respects, better calculated to awaken intellectual activity 
ethan other studies ; ‘secondly, we think that a knowledge 
of the elerfent® of Natural Science has a high value as 
information ; and thirdly, we are of opinion that scientific 
training and teaching in the elementary schools will afford 
the best possible preparation for that technical education 
of the working classes which has become indispensably 
necessary to the industrial progress of the country. . 
“We take the liberty of pomting out to you that, in 
asking for the introduction of scientific teaching into the 
elementary schools, we are not seeking for the creation of 


anew system or even of new executive machinery. The. 


Science and Art Department does already provide for 
elementary scientific instruction ; ard Al that is necessary 
to fulfil our desire is, that the system of the Science and 
Art Department and that of the Revised Code shall be 
brought into harmonious co-operation. In preferring the 
request that instruction in the elements of Science shall 
be made part ofthe regular. course of instruction of all 
elementary schools, we desire carefully to guard against 
the sypposition that we are seeking for such an amount 
of this kind of instruction as would interfere with the 
teaching of reading, writing, and arithmetic, and the other 
essential constituents of primary education. On the 
contrary, we think it very desirable that systematic 
instruction in elementary Science should be given only to 
those scholars who are able to read and write fairly ; 
that it should be limited-to certain well-defined subjects, 
such for example’ as elementary physical geography, 
elementary physics and chemistry, elementary botany, 
and, in consequence of its relation to the public health, 
elementary human physiology ; and that care should be 
taken to make the instruction, so far as may be, real and 
practical. 

“Finally, we desire to point out that such scientific in- 
instruction ia the elementary schools as we pray for, would 
afford a means by which any child of exceptional aptitude 
for scientific pursuits might obtain the education suited to 
its capacity ig the higher schools, and that in this way 
advantages similar to those which are offered by the 
scholarships and exhibitions of ‘grammar-gchools to the 
children of the well-to-do classes of society, w6uld be- ex- 
tended to the poor and necessitous, In other cougtries 


in which well-organised systems of secondary education- 


forthe working classes exist, it has be¢h found necessary 
to give a taste foré&cience in the elenfentary schools, so 
‘that the youth of the country may be indueed to take 
advantage of the more advanced schools. While, there- 
fare, we look with pleasure to the introduction of Science 
into the endowed schools of the cquntry, we still believe 
that itev be nécessary to link them to the elementary 
schools by €ommencing instruction in Science inthe latter.” 
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=e ; ; ; served for our use and not consumed by the growing plants. 
te SUGAR Sugar is extracted for the use of man from many distinct 
: a plants. “ Chemically considered, there are two kinds of 

~ Ne considering the subject of sugar, #ts produce, supply, | sugar ; one called cane sugar, which is obtained from the 
I uses, and adulteration, we enter upon a much wider field | sugar-cane, the beet-root, the maple, &c. ; the other, 

of inquiry than in either of our forme articles, though the | called grape sugar, or glucose, which. is chiefly found in 
n presept has an. intimate connection with our previous | $rapesʻand various fyuits. Thee bulk of the sugar used 
subjects ; for feither coffee, tea, nor cocoa is usually | in this country is the juice of the sugat-cane (Saccharum 

e considered properly prepared for table without the addi- OfiCinNariutte, and perhaps allied species), a gigantic peren- 
*tion of sugar ; it is used more-or less in every part of the | nial grass, growing usually ten or twelve feet high, but in 

globe, for in the widest sense of the word, sugar is con- | some situations attaining fifteen or sixteefi feet ; it has a 
tained in most vegetable juices, indeed it is the principal | jointed stem, somewhat-similar to that of the bambo6, the . 

fod of young-plants. In-the rising sap of some trees | upper part having a series of long, narrow leaves, and the 

‘in spring it is very abundant, as wel. as in the young | flowers produced in large, feathery panicles. Some doubt 

-stems of grasses. The starch stored up in many seeds ât | exists as to the true native country of the sugar-cane, 

the time of germination is converted into sugar. The | though it is not at all improbable that it came .from 

process of malting qpnsists in forcing the seeds of the | SoutherneChina and India. The plant is now very exten- 

barley to germinate, and just at the time when most | sively cultivated in the East and West Indies, China, the 

sugar is found, to stop their growth, so that the sugar is pre- | Mauritius, S. America, and other parts, ° 
i f K l 
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SUGAR MANUFACTURE AT RKATIPO, A VILLAGE IN EASTERN TROPICAL AFRICA 


È 


e 

The use of sugar dates back to a remote age; its | tween heavy rollers, by which the’ saccharine juice is 
- introduction into Europe is said to have taken place | squeezed out, and is collected in a cistern; it is next 
in the 9th century, when it was brought from the East | filtered and clarified, and the feculent matters separated 
into Sicily by the Saracens, and the first European | by lime, a rapid system of boiling now throws off the 
plantations were established about 200 $ears later in | watery particles by evaporation; and the sugar is brought 
Sicily and VaJentia, Inethe early part of the 15th century | to such a thickness or consistency that after boiling in one 
its sue began in Madeira, the Canary Islafids, | pan, its bulk is so reduced that it is removed to a smaller 
‘Granada, &c.; and at the close of the same century | or medium sized pan, where it is boiled again and skimmed 
_Colutmbus introduced it into one of the West Indian | until it is reduced to. sufficient bulk and thidkmess to 
e — Islands. Barbadges sent large quantities of sugar into | enable it to undergo a similar operation in the next, or 
England so long,agp as 1646.. The sugar-cane does not | smallest size pan, where it is again. boiled till it has 
ripen its seeds, and is, thereforeppropagated by cuttings. | assumed the gonsistency of a thick syrup, which 
The canés after planting require, according to the situation | partially granulates upon cooling. It i¢ however, still in 
> ' and soil in which they are grown, fragm- ten to twelve, or | the form of a soft mass, the crystallised portion being 
even twenty months before they are ready for cutting ; | imbedded in a thick juice, which is known as molasses. 
s they.are taken off n&ar the base, and the stem is then | To remove this'the-whole mass is put into loosely. made 
divided into equal lengths, put up into bundlegund carried | casks. qr. hogsheads,through which the molasses drains, 
n ‘to the mill, These lengths are, submitted to pressure bẹ-.| leaving the crystallised portion more or les# dry. After 
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Being kept a few weeks, during which time molasses 
continues todlrain from it, itis packed in bags or hogs? 
heads, and is ready for shipment. In this state it is 
known as raw, brown, or Muscovado sugar. The process of 
a extracting and preparing the juice for export is not exactly 
similar in all countries ; though the principte 1s the same, 
. the practice varies accomding to thesamount of intelligen®e 
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FIELD OF SUGAR CANE r 
® 


The drawing on the opposite page, which has been 
ecopied by permission of Mr. T. Baines from one of his 
paintings in the Kew Museum, represents the whole process 
of sugar making at a village in Eastern Tropical Africa. 
Under the§tree; in the left-hand cornér. is a native cutting 
the cane into lengths, and others collecting them into 
bundles which are afterwards passed between the rollers 
of the press, as seen in the centre of the picture. Boiling 
and crystallisation are shown in the right and left hand 
corners respectively. 





SUGAR CRYSTALS MAGNIFIED 


The quantity of saccharine matter contained in the 
cane vaites according to the nature of the soil, climate, or 
other conditions under which the plants are grown. An 
acre of land under sugar cultivation may yield from 
one up to four tons of sugar, and from each ton of sugar 
after the first prdcess of crystallisation somewhere about 
seventy gallons of molasses will drain ; so that when we 
consider the labour required to keep a sugar plantation in 
full working order, such as tending the plants, expressing 
the juice, evaporation, crystallisation, and the subsequent 


on the voyage home, as during the time.of its storage 
in the docks, and above all, the duty demanded pupon 
sugar by the British Government, it does seem rather 
surprising that tht article can be retailed at the price it is, 
though many are apt to calf out that it is not so cheap 


as it ought to be. Sugar in its most common use cannot, 


now be considered a luxury ; to rich and poor alike it has 
become a necessity, indeed, amongst the lower classes a 
larger proportion is consumed than amongst the middle 
and upper section of the community, the average annual 
consumption per head of the whole population of the 
United Kingdom being about forty pounds. The East and 
West Indies, Mauritius, and Brazil now supply the Bulk 
of the sugar brought into the English Market. It is im- 
‘ported in hogsheads and bags, the latter vary much in 
size and tne sugar is also of various qualities, some of it 
indeed as it arrives has much thg appearante of black 
muddy gravel or sand ; most of this undergoes a further 
process of purification and recrystallisation in our own 
sugar refineries, which abound at the East end of London, 
as well as at Greenock, Glasgow, Liverpool, and Man- 
chester. From these refineries the sugar comes out in the 
forms known in trade as lump or loaf sugar, crushed 
lunip, pieces, and bastards. : 

The qu@ntit} of unrefined sugar entered for home con- 
sumption during the year 1869 was 11,188,081 cwts., and 
this exclusive of 1,025,929 cwts. of refined sugar and sugar 
candy, and 741,771 cwts. of molasses. The sugars best 
known in the British grocery trade are Demerara, Ber- 
bice, Barbadoes, Porto Rico, and Mauritius. These are 
sufficiently refined and crystallised in the colonies pro- 
ducing them as to suit the requirements of the retail trade. 
Those from Antigua, Cuba, Madras, Penang, &c., usually 
find their way into the hands of the refiners, brewers, and 
confectioners. Molasses is, as we have before said, the 
drainings from raw cane sugar. @t “is used for many 
purposes; large quantities of rum are distilled from it, 
often on the plantation where the sugar is produced ; and 
where it is not so used it is exported, the sugar refiners in 
Englar buy it up largely, and produce a quantity of crys- 
tallised sugar from it. Rum, however, is usually made 
from the skimmungs taken from the last boiling of sugar, 
which are mixed with proportionate quantities of molasses 
and Water. Though molasses and treacle are often spoken 
of as identical, they appear to be different in their origin, 
for while the former ıs the drainings of raw sugar, the 
latter is-the drainings of refined sugar. We have hitherto 
spoken only of cane sugar, or, to speak more correctly, of 
that obtained from the sugar-cane, but a large portion, 
indeed the bulk, of the sugar used on the Continent, is 
obtained from the beet-root (Beta vulgaris), the manu- 
facture of which forms a separate article of industry. 

JOHN R. JACKSON 








NOTES 


INTELLIGENCE has been received of an accident which 
occurred to H.M.S. Psyche, carrying the Sicilian section of 
the Eclipse Expedition from Naples to Catania; but, we dre 
happy to announce, without injury to any of the passengers 
or crew, or ®ss of any of the instruments. The follow- 
ing are all the telegrams to hand at the mpment of going 
to piess:— ‘The Psyche, with th@ Echpse Egpedition on 
board, has struck on a sunken rock near Catania. All hands 
have been saved, and also the szientific instruments. The cap- 
taim who has behaved most nobly, is still om board, and, with a 
view to save the ship, has telegraphed 10 Malta for assistance.” 
The following telegram has been received Gt the Admiralty :— 
** Pysche has struck, while running by chart, on a sunken rock 
naar Catania, All saved. Instraments sent into Catania. Com- 
mander Fellowes has acted nably, anti hopes to save ship, if 
assistarfte dimes at once from Malta, where he has telegraphed. 


waste both of sugar and molasses, as well in the draining , {gyal Oak sent for.” We,may congratulate ourselves that the 
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_ one eclipse only of similar magnitude. This single eclipse in 


‘sailor. No lette: was given him in order to prevent the Prussians 


+ 


”~ 


expedition was'in the hands of trained men belonging to one of 
Her Majesty’s ships. We lqarn that nothing has occurred which 


need inethe least imperil its success, and t ust that even the j. 


ladies of the party will have suffered nothing worse than tem- 


Mr. §. R. HindDgwriting to the Times, states that, although , 
the Eclipse of the Sun, which takes place to-day, will have been 
axceeded in magnitude by more than one of the eclipses which | 
have been visible in this country during the last thirty years, it | 
will yet be the gieatest eclipse that can be witnessed in England | 
during the remaining thirty years of the present century, and on this | 
account possesses a degree of interest which does not always: 
attach to partial eclipses. If we take successive intervals of 
thirty years, commencing with 1781, and note only those eclipses | 
visible in London, in which the moon has-covered more than 
half the sun’s diameter, we find between 1781 and 1810 two ` 
eclipses, between 1811 and 1840 six eclipses, between 1841 and 
1870 seven eclipses, while between 1871 and 1900 there will be 


i 


the ensuing interval of thirty years will not occur until the lase 
year of the century, or till the 28th of May, 1900, “and*the 
magnitude will not then quite reach 07 of the@sun® diameter. 
The next solar eclipse visible in England: is a small one on the 
morning of May 26, 1873. 


THE Fiench Eclipse Expedition may not have proved a failure, 
as has been feared.. We have received intelligence from Paris 
that on the 1st December M, Janssen left in a balloon, assisted bya 


detaining him as a prisoner of war. A balloon reached Brittany 
about that time, and was styled a private balloon. Telegrams 
and notices were sent to France from Mr, Lockyer, to invite M. 

Janssen to join the Engfish Eclipse Expedition, but it appears 
that none of these communications have reached him, owing to 
the interruption of regular postal telegraphic service in France, 
M. Janssen was intending to proceed to Medeah, an Algerine town. 


SoME time ago we announced that Sir Roderick Murchison 
had offered the munificent sum of 6,c00/, for the endowment of 
a Chair of Geology and Mineralogy in the University ofeEdin- 
burgh, on the understanding that the annual proceeds of this sum 
would be supplemented by a grant from Parliament. We are 
happy to state that Government Has consented to this proposal, 
and has agreed to recommend an annual grant of 200/. „ This 
desirable result (for which the University, we believe, is largely 
indebted to the earnest co operation of its member, Dr. Lyon, 
Playfair) will be welcomed as another evidence that our autho- 
rities are not so indifferent as they have been supposed tó be to 
the claims of scientific education. ; 


Dr. HuRKAU DE VILLENEUVE, secretary to the French 
Aeronautical Society, and editor to the Aeronaut, a paper 
devoted specially to a¢ronauti¢s, has established at his residence 
an ambulance for a¢ronauts. He had to attend toa few cases 
from accidents of different descriptions in the management of 
captive balloons, and fewer of soldiers who had drawn the 
ropes for their aerial observations. M. de V@leneuve is to 
open a regularecourse of lectures on aéronautics at the Petite 
Sorbonne. @tis the thi time that a regular caurse of lectures 
has bgen delivered in Paris on this subject: the first time by 
Dupuis Delcourt, at the Athénée about foity-five years ago, 
when Comte was delfvering his lectures on Positive Philosophy ; 
the second time by®M. W. de-Fonvigile,t the Lecture Hall 
of the BoufeYard deCapucines, three years ago. 


THE new Meteorological Observatory established by t&e city 
of Paris in the well-knovgn Palais du Bey de Tunis, which was a 
part of the great Champ de Mars Exhibition, is mo longer in 
operation. lt was put into requisition, to be used as a barracks, 
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M. Sainte-Clair Deville, the elder, whoewas the direttor, has 
Srotested against such a requisition, but his protest was wholly 
disregarded. : 


M. Marte Davy is now in Paris, and engaged in meteoro- 


| logical observagions, as well as M. Chapelas Coulvier Gravier, ® 


Pho keeps his watch-froy the Luxemburg Palace for falling stars. 
He publishes regularly the records of the “observations in the 
Comptes Rendus and the Fournal Offciel. He has published a 
description of several ‘magnificent auroral displays, which were 


described by several witnesses in different papers. 5 


A VERY influentially-signed memorial from heads of houses, 
piofessors, tutors, lecturers, and fellows of colleges in the Uni- 
versity of Caminidge, has just been sent to the Lord President of 
the Committee of Privy Council on Education. The memorial 
prays that Women may be appointed to the office of Inspector of 
Schools, and.points out some of their qualifications for tat 
responsible office. The memoiidl is signed by seventy-tWo resi- 
deft graduates, all of whom are fellows of colleges or hold 
college or niversity offices in the University of Cambridge, 
Among. those who sign are the Vice-chancellor and five other 
heads of houses, including the Masters of Trinity and St. John’ S; 
nine university professors ; the senior tutors of every college, 
with three exceptions; all the tutors, assistant tutors, and 
lecturers of Trinity College, with two exceptions ; „and of the 
remainder all except eight are engaged officially in teaching in 
the Colleges or University. + 


THE death is announced, in his seventy-first year, of the Rev. 
Joseph Bancroft Reade, President of the Royal Microscopical 
Society. He was educated at Caius College, Cambridge, where 
he took his B. & degree in 1825, when he was thirty-sixth senior 
optime in the mathematical tripos. In 1839 he was pyesented 
by the Royal Astronomical Society to the vicarage of Stone,» 
near Aylesbury, and at the time of his death was, rector of 
Bishopsbourne, near Canterbury. 


- 


We shall be much obliged to any of our correspondents who 
will oblige us (for the purpose of drawing up a tabular account) 
with particulars of any hitherto unrecorded meteorological phe- 
nomena which may have occurred during tħe present year, as 
auroras, earthquakes, large sun-spots, meteors, storms, volcanic 
eruptions, haloes, &c, Similar information will-be very accept- 
able from the continent of Europe, America, or the Southern ™ 
Hemisphere. 


THE Royal Horticultural Society has been compelled, by the 
pressure on its funds, to dispose of a portion of 1ts gardens at 
Phiswick, the most valu able portion of its property in a scientific 
point of view. Among the articles sold were a number of fine 
trees, Pyiamid Pears, Dwarf and Trained Apples, Filberts, 
Wellingtonias, Cupressus, Piceas, Araucarias, &c., in all no 
less than 12,757 plants, fetching about 600/, The portion of the 
Gardens which still :emains covers about 33 acres; and the 
orchard will be reorganised on a smaller scale, and the trials and 
experiments, practical and scientific, will still be carried on, 
The Gardens were originally founded in 1821. 


THE galleries of the Royal Albert Hall, which are to be used 
for the display of architectural drawings and models in the 
forthcoming International Exhibition of 1871, are approaching 
completion. Architects have- been invited to inspecf*the Hall; - 
and to see the galleries appropriated to their works, on Wednes- 
day, December 21, at 11.30 A.M. Some trials of the acoustic 
properties of the Wuilding were to be made between 12 ahd 12730. 
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- THE Fournal of the Society of Arts states that the Council of the 
Society has sanctioned a plan for establishing a National Train- 
ing, School of Music, For promoting this purpose itis proposed 
that ae musical section of the society be eset with a separate 


: >% = 
> 


{@ 


& * 
e 


Dec. 22, 1870]* 


kd 





fund, in grder to give concerts annually in fhe Royal Albert Hall; 
tifese concerts to const of vocal and instrumental music of the 
highest character. After paying the expenses of the conceits, 
the profits are to be “applied to the establishment of a National 
Training School for Music. 
a 


THE Perthshire Society of Natural Science progoses starting a 
Quaiterly Magazine, to bæ called the @Scottssh Naturalist, an8 
Fourual of the Perthshire Socely of Natural History. Tt will be 
specially devoted to recording observations and disc@vertes made 
in the noithein epait of this island ; and it is intended that it 
shallecontain (ım addition to the ‘‘ Proceedings” of the Society), 
reports of the meetings of Scottish Natural History .Societies; 
2 record cf Scgitisn captures ; observations and discoveries both 
zoological and botanical , scientific jottings ; notes and queries ; 
lists of species for distiibution in eachange, &c. As the canı ying 
out of this scheme depends entirely upon the encouragement and 
support) received by the Society, itis hoped that those interested 
will at Once send in their names*as subscribers to the honorary 
secietary, Mr. A. T. Scott, Clydesdale Bank, Perth. e 
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officers, mest of whom have received an educatign scientific and ara 
practical enough to qualify them for the wok. The Associated ‘l 
Press have made an appropriation to bave an observer among the a 
party who will watch through the winter on the top of Mount os 


Washington, White Mountains. From that point also we expet : 
to receive Gaily bulletins, which will not only be serviceable to , 
commerce, but in our coldest weather hereemay make®people 
-more comfortable to think how much colder it is aw ay up on that 
windy peak, ` Prof. Hitchcock will be in charge of the party, 
which comprises a number of able scientists) The Chamber of 
Commerce is making a move to supplement the action of the. 
Government at this point with a little more money.” The plates 
af present contributing ‘‘ weathcr reports” are Augusta (Ga.), 
Boston, Buffalo, Cleveland, Cincinnati, Chicago, Cheyenne, 
Detioit, Duluth, Lahe City (FL), Milwaukie, Montgomery, 
Mobile, Nashville, New Oilezns, Newe York, Oswego, Omaha, 
Rochester, St, Paul, St. Louis. Toledo, and Washington, 
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A. ST. PATRICK, says the Pall Aall Gazette, is evidently wanted 


Tue Saturday Review of December 10 iefeis to “the gigantic inIndia as much as ever he was iu Ireland. During the year 18g 


Lycopeidon, or Puff-ball, which in one night agyuires the bulk 
of a child of ten years old, and produces about 96,000,000 cells 
a minute!” We have both seen and heard of Puff-balls as 
large as a child’s Azad, but one of this “bulk ” 4s, we imagine, 
somewhat rare. 


Tue Folkestone Natural History Society has issued the follow- 
ing progiamme of its proceedings for the present (its third) winter 
session :—Nov. 8: Public lecture on ‘Solar Eclipses,” Rev. 
C, L. Acland, M A. Nov. 23: Microscopical Conversazione. 
Dec, 13 : Pubhe lecture on ‘‘ Food, and the P.ocess of Diges- 
tion,” F. Fagge, Esq, F.U.S. Jan. 10: Pýble lecture on 
‘‘ Fossilsand their Teachings,” Henry Ullyett, hon. sec. Feb, 1: 
Annual meeting Feb, 7: Public lecture on ‘The Natural 
History of Language,” by W. J. Jeaffreson, Esq., M.A. Feb. 
22: O.dinary meeting, paper, and discussion, March 7: 
Public lectu on **‘ Iceland and Spitzbefgen,” by C. E. Fitz- 
gerald, Esq, M.D., president. March 22: Oidmary-meetng, 
paper on antiques, and discussion. March 28: Public lec- 
ture on ‘* The Materials for Antiquarian Research m S., E. Kent,’ 
by the Rev. Ganon Jenkins, A class in Botany is held every 
Wednesday. at 4 P.M, by the Rev. C. L. Acland, and one in 
Geology every Monday at8 P.M., by Mr. Ullyett. The Museum 
is open free on Thursday evenings and Saturday afternoons, as 
well as on the occasion of meetings ; and a libiary of reference 1s 
in cotse of formation. 


Mr. Rowin C. REED has been employed by the Director of 
the Museum of Santiago, m Chili, to anange the insects. Hg 
has classified the foreign insects, which had hitherto 1emained 
unpacked. Mr. Reed is preparing a Chihan collection to send 
to California in exchange for a collection from that country. e 


THE United States Government commenced on the Ist of 
November the publication of a daily record of the state of the 
weather in various parts of the country. The following extract 
fiom the Mew Fork Journal of Commerce, dated Nov. 5th, 
shows the view entertained in the States on this subject :— 
“The Federal Government has lately done one thing which 
men of all paities will agiee in commending heartily. It has 
made arrangements tv furnish daily reports of the markings of 
the barometer and thermometer, the direction, velocity, pressure, 
and force of the wind, and the state of the weather, at points 
in different parts of the country. The shipowner, master, or 
merchant, reading this journal, has before hip every day trust- 
worthy advices of ehe weather all over the United States only a 
few hows old, and sufficiently fresh to apprise him of the denger 
or safety of sailing or making shipments from this port. Much 


depends on the accuracy of the reports, and for that we find | 
s d 


mo fewer than 11,416 persons in the Bengal Presidency died from 
the effectS of snake bite. The return giving us this information 
has been caeefully compiled; all the merely sick and wounded 
have been omitted, as well as those sudden deaths which in India 
are often attributed to snake-bites by heirs to property unduly 
eager for their inheritance. Such a mortality fiom such a cause 
is sufficiently staitling to the sophisticated mind of a stay-at- 
home Englishman, but the more surprising fact remains that this 
destiuction of human life goes on year by year, and that no effi- 
caclous means aie adopted to check its ravages. 


The fal! Aall Gazette states that we owe our supplies of @ 
Indian cotton to the American war, and we may have to iefer 
the cultivation of tobacco in our coloniessto fhe present campaign. 
A good deal of the leaf employed in the manufacture of cut 
tobacco comes to us from the Continent, and of course that source 
is now closed ; but the smoker may be consoled by hearing that 
India,. Jamaica, and Natal are all engaged in cultivating the 
plant. Latakia from the West Indies has been received m Lan- 
don and repoited upon favourably, and the samples of tobacco 
from Matal are sad to be remarkably good. What the Indian 
Goveinment has aheady cone for the cultivation of tea, cinchona, 
and ipecacuanha, 1t is now doing for the tobacco plant. Seeds of 
the best vaieties have been distuibuted in suitab’e distiicts, and 
the time may speedily come when the Bengal cheroot may be a 
production of the Presidency. 


From the report of the cotton department of India it seems 
that the crops in the several districts have, during the past year, 
yielded a satisfactory return. We also learn that a very extensive 
system of adulteration exists by mixing two or mote qualities, in 
one bale, to which a stamp, indicating a supenor quality, is 
affixed. With regard to the use of English ploughs which have 
been introduced, ıt 1s said that ‘‘the cohesion and tenacity of 
the 1icher black cotton soils aie evidenced by the’ manner in 
which they get rent and cracked into deep fissures instead of 
becoming pulvgrised by the rap.d contraction they undergo when 
exposed to the fierce rays of the sun after the ciops have “bee 
removed, and from the same cause the upper surface 
baked and hardened into a musz, which is about 
to the plough as fut were a pavement. T 
accordingly to wait until the advent of the mons 
‘and removed this crusty impediment, and, if 
that the first crusts fre yery heavy and con 
further delaved from an opposite cause, n 
his figlds having become too soft for his 
tflat he has to wait for a favourable breal. 
moistuze.”,,In this state of the land | 
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* sand the animals have not strength to move the instrument, so 


< Gaeta that “both ploughs and ploughmen succumb, and the antedi- 
te luvian implement of the ryot is found to be the only feasible 
“ one.” . 
To e F r 
Mo SOME idea of the damage*done to vegetation by locusts in 


tropical countries may be gathered from@he following.account of 
a raid made by them in an East Indian cotton plantation. The 
means adopted to Tepel them was by recourse to the discordant 
e sounds of native music--horns, tom-torns, and pipes—aided by 
*the waving of flags and branches of trees. These measures, un- 
doubtedly, saved the produce ; for, judging by the performance 
‘ ofthe very small number that succeeded in gaining admission to 
one of the finest fields unobserved, had a full complement effected 
a lodgment, one hour would have sufficed to strip every tree Of 
its leaves, though the foliage was abundant, and the plants in 
one field fom five to six feet high. The immunity which the 
native Indian cotton enjoyed from the attacks was  consi- 
derable, considering the avidity with which they devoured the 
exotic descriptions, and, true to their early traditions, the Egyp- 
tian was evidently an especial favourite. Some of the swarms 
that passed over the country at that time were exceedingly 
numerous. The arrival and settlement of one mighty ‘mass was 
a remarkable sight. What was first observed Was æ sort of haze 
on the verge of the horizon, in a Jong line, as if a steamer 
had passe.l, and its smoke was rising into vapour; this was 
some hows before the insects anived. The cloud gradually 
thickened, and rose higher as they approached. When 
they got fairly overhead the air became darkened as if 
night was setting in, it being yet mid-day, and the peculiar 
sound which accompanied their flight resembled that of 
the rustling of the, leaves of the peepul tree when agitated 
by light winds; but it is not until they have settled down that 
any idea can be forged of the immensity of their numbers, and 
the early dawn, before sunrise has warmed them into life and 
motion, is the time to witness this most extraordinary sight. In 
the instance now referred to the appearance the face of the country 
wore would be best described by supposing that a tolerably heavy 
fall of snow had taken place, only that the colour of it was a 
hght brown, and this extended for miles, as far, indeed, as the eye 
could reach. Trees were favourite perching-ground for the night, 
and the manner in which they contrived to crowd upon them, 
piles over piles, concealing every vestige of leaf and branch, gave 
the trees a singular appearance. At one spot a stout and wide- 
spreading branch of a banyan tree had snapped at its stem from 
the incumbent weight of the insects. 


E$ 


Ricu mines of gold and silver are being daily discovered in 
the State of Tulima, in Columbia, according to late advices, 


A RECENT number of the American Journal of Chemistry 
contained the following story of the first introduction of the 
stereoscope to the savant: of France. The Abbé Moigno took 
the instrument to Arago, anitried to interest him in it; but 
A.ago unluckily had a defect of vision which made him see double, 
so that on looking into the stereoscope he saw only a medley of 
four pictures.~ The Abbé then went to Savart, but he was quite 
as incapable of appreciating the thing, for he hgd but one eye. 
¢querel was next visited, but he was nearly blind, and conse- 
pcared_léttle for the new optical toy. The Abbé, eot 
alle@ next upon Puillet, of the Conservatoire des 

He was a good deal interested in the descrip- 
atus, but unfortunately he ‘squinted, and there- 
















ied, but Biot was am earnest advocate of the 
light, and until he could be assured that 
id not contradict thatetheory, he wworgd not 
er the cicumstances, the wonder is thft 
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thing in it but a blurred mixture of images. ` 
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MIMICRY AND HYBRIDISATION * 


SOME time since I had occasion to Study with care, for the 
purposes of a work onewhich I am eng&ged, the pheno- 
mena of mimetic analogy made known by Mr. Bates, which have 
lately formed the subject of discussion at the British Association, 
and in the pages of NATURE, in which I observe with pleasure 
that one of owr body, Mr. A. W. Bennett, has borne an honour- 
®able part. Neither he nor any of thesrentlemen who have written 
on the subject, have, however, so far as*has come under my 
notice, brought the point to its real issue. They have accepted 
battle on the field on which Mr. Bates has placed it, and although 
they may have achieved a victory over him, tRey have not suc- 
ceeded in rescuing the subject from its obscurity. He neay be 
wrong without their being right. I am not surprised at their 
having been led to accept his premises ; when I first approached 
the subject I did the same; but the longer I life and the more 
extended my experience becomes, the more surely do I find that 
When a theory looks shaky and unsound, the place to look for 
the flaw ignot in the upper story, but in the basement. It 1s in 
the foundation that the crack will almost invariably be found, I 
am sure it is so here. e : 

Mr. Bates found m the Valley of the Amazons a number of 
species of a Northern tribe of buttesflies,. wearing the colour and 
foim of a Rrazilian tribe, and so like in thei varieties and strains 
that they obvipusly represent some different phenomenon from 
the ordinary one of mete difference in species. To account for 
this he devises a theory on the Natmal Selection plan. The 
Brazilian tribe has a bad smell, and birds and insects of prey 
consequently do not feed upon them, and the Northern tribe, in 
the course of their variation in the dark, accidentally produce 
one something like the Brazilian one, which produces others in 
the same direction by Natural Sélection, until the mimics fue 
brought to perfection. Every inch of the ground he goes over 
here is mined and unsound—the bad smell has not been observed 
in North America where similar mimiciy occurs -~birds and in- 
sects of piey hunt by sight and not by smell, and the various 
communicationg on the subject in NATURE Point out a variety of 
other insuperalale objections, But my object is not so much to 
show that a friend and entomological brother has been *seduced 
by a ‘‘bad smell” to go on a wrong scent, like a good dog afte» 
a red herring, but to find out the true explanation of the pheno- 
menon, 

The explanation seems to me to be simply Hybridisation ; 
but before committing myself to it, as there weFe one or two 
points on which I was not sure how far the phenomena corre- 
sponded with those of hybridisation in plants, I applied to my 
friend Mr. Isaac Anderson Henry for infoimation upon them, 
and he has sent me a paper (for the Scientifit Committee of the 
Hoticultural Society), as well as some othe: information, which 
enables me now to say that there 1s not a phase or a fact in the 
mimicry ın question, for which I cannot produce the exact e 
counte:pait in the hybridisation of plants. 

In the first .place the mimicked and the mimickeis ae 
always found together, and even the mimickers of varieties 
are only found beside the varieties that they mimic, Now, 
it is plain that if the resemblances be due to hybridisation, 
it is inevitable that the two must always be found together, at 
eee in the first instance. It may be that after the hybfids are 
established and advanced into the position of actual species, 
the species (że. the parent and offspring) might diverge from 
their primary locality, the one to the right and the other to the 
left, and so cease to be found together; but this must be an 
after act, and consequently an exception. The natural condition 
is to find both together, and so they are always found together, 
But this would not be the natural condition if the mimicry weie 
produced by Natural Selection. “The same enemies are found over 
thousand of miles, and the same kind of enemies over tens of 
thousands; and there isno advantage to be gained by mimicking 
one variety of Danais more than another. The same advan- 
tageous results would be obtained by mimicking ım the east the 
form that prevails in the west, or in the north the form that 
prevails in the south, but the imitation of each “variety is 
limited to the district which it inhabits, however narrow and 
restiicted it may be, Natural Selection, therefore, fails entirely 
to account for the localisation of the mimickers of varieties. 

Tn the next place the mimicked occu? always in over- 
whelmingly gieater numbeis than the mimickers. Mr. Bates 
says :—“ The Ithomice (Danaids) are all excessively numerous in 





* This paper was originally presented to the Scientific Committee of the 
Horticultural Society (Dec. z, 1870), but has not yet been published elsewhere. 
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individuals, swarms of @ach kind-being found in the localities 
they inhabit. ‘Qhe Leptalidæ (mimics) are exceedingly raré ; 
they cannot be more than 1 in’,008 with regard to the Ithomiz.” 
This is quite what we should expect if the resemblance is due to 
hybridisation. Hybridisation is not the normal mode of pro- 
Gucing either species or individuals. It is not the’ plan laid down 
by Nature, Being exceptional, it is, of course; comparativelye 
rare. But there is po reafon for rait? if it be the result of 
Natural Selection. That operation is going,on equally upon all, 
and under that hypothesis mimicry is just as powerful 4n influence 
in modifying and producing forms as any other ; and theire 1s no 
reason whatever why it should have less’ conspicuous results ; 
indeed, it should have more, if we judge by the long-continued 
persistence of influence which must have been in operation to 
produce such exact resemblances; and which, indeed,’ seems very 
much thrown away when confined to the I ina 1,000 mentioned 
by Mr. Bates. f 

Although mimicry occurs between various tribes orggenera, it 
has been observcd most frequently ın connection with’ the most 
common species of the country. This is what would naturally 
be the case with hybridisation, supposing all to start fair and to 
be equally liable to hybridisation. But this is an assumptidh 
which we are scarcely warratted in making, and I therefore do 
not press this inference further than as of some tonditional 
value. i d 

After the second -generation of hybrids in plants, it was 
first shown by M. Naudin, and is now well known to, all 
hybridisers, that those which do not revert to type break 
out into an overflow of irregular variation, which supplies 
many of his most remarkable sports to the horticulturist, 
and many of his mast puzzling difficulties to the systematic 
botanist. On the assumption that the mimicry in question 
is the result of hybridisation, we should theiefore expect 
to find a maiked degree of variation among the mimicking 
species. And so we do. Mr. Bates figures no less than fifteen 

aiieties of Leplaly tihomie, one of his mimics, which itself 
mimics seven different species (all very close go each other, 
howevér, and perhaps scarcely deserving the name of inde- 
ponot instances.) Mr. Trimen figures six varieties of Papilio 

Terope, which supplies four of his instances of mimicry, and Mr. 
Wallace’s imitating Papilios were in like manner remarkable 
for their variations. it seems a fair inference that when the 
mimicking spies àre not variable they hdve been established 
before the second generation of hybrids, and where they are 
variable they have been established subsequent to the second 
genelation, and have experienced the usual shock to stability 
occasioned by such gepeated loosening of the fetters of specific 
identity. e i 

Mr. Bates’s list of mimics and mimicked species shows, too, 
that when a species is mimicked by one species or genus it is 
™*often mimicked by more, a fact which, apphed to the idea of 
hybridisation, simply means that that species had a readiness to 
take to itself wives of more than one of the nations round about. 
Out of twenty-eight Danaoid species cited by him, which had 
been mimicked or had families fiom strange husbands, fourteen 
had families from one each, three from two each, and six from 
-three eagh. It is only what we find’ in plants, that some are 
more open to hybridisation than others ; or perhaps, analogous 
to our moral experience, that where scope is allowed to our 
own passions, license soon degenerates into libertinism. | š 

Another feature, familiar to all hybridisers, occurs in these 
mimicries. Notwithstanding the statement of Wichura to the 
contrary, it is now perfectly well known that in attempting to 
-obtain a cross between two species we often fail when we work 
with the male of one species and the female of the other, while 
we succeed when we reverse the process and take the male of the 
latter and the female of the former. In plants the cases wheie this 
capability of crossing in only one direction occurs are beyond num- 
ber. Mr. Isaac Anderson Heniy cites many of them in his late 
Presidential Address to the Botanical Society of Edinburgh, and in 
the paper which I have mow the pleasuie to lay before the Commit- 
tee. The very same thing has occurred with the mimicries recorded 
by Mr. Bates. They are all on one side of.the house.. According 
to my view (indeed if hybridisation is once allowed to have been 
‘the motive power, if,must be according to every one’s view), the 
parents were the JJanaids on the one side, and the cabbage 
whites (Pieridze) on the other, for all the mimicked are Danaids 
with their special characters, Viz,, only four apparent legs, while 
all the mimickers, like the whites, have their special characters, 
six legs apparent. If they-had been hybrédised from -both sides, 
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we should have had‘ some Danaids with the formgand colour of 
the whites, as well as whites with-the form and colour of Danaids; 
but we have not. The case which sé often occursin plant#has 
obviously occurred here. The cross was taken only froth, one 
side. Which isit? I apprehend from other examples, that it 
should be on the side of highest organisation—that is, that thé 


male parent has been of the lower organisation, and the female « 


parent (the actual bringer forth) of the highee Now, wifich is 
the side of highest organisation in the- Danaids and Pie1idee? Is 


it that of grédtest strength? If it were so, it would then be the , 


Danaids, for they are larger, finer, and more powerful than the more 
northern whites. But organisation is a higher test than mere 
strength. This, too, seems to be on the side of the Brazilian 
tribe. Mr. Bates so considers it, and his reason is that, the essefi- 
tial quality of butterflies being flight, the type which has most 
attention paid to its wings and least to its legs, must be highest 
of its order. Others think differently, and say that a type which 
has had two of its limbs (its anterior legs) almost eatrophied, 
cannot be so perfect an animal as one“vhich has them all in 
perfection. But I agree with Mr. Bates on this point (at all 
events in his conclusion). ‘The greater number of legs cannot 
be any indication of higher organisation, or a centipede might 
dispute supremacy with ourselves, and push us from -our stools, 
Myiltiplicity of sub-division or repetition of parts is acknowledged 
by all physiologists to be an indicatior on inferiority of organisa- 
tion, The fewer limbs, that is the simpler the apparatus that 
a creature caf do¥ts work with, the higher the perfection of the 
machine, Therefore, doubtless, Brazilian Danaids are-the higher 
type, and if (as I believe to be the case). in crosses of difficult 
accomplishment, the female is the higher parent, then the cross 
from which these mimics resulted was one by the males of thè 
whites upon the females of the Danaids. 

In what I have above said as to one-sided crossing, I have 
assumed that in plant-hybridisation the fact would be admitted ; 
but as it is in contradiction to the statement of so eminent an 
authority as Wichuta, I shall remove all doubt from the subject 
by quoting Mr. Anderson Henry. WHesays :—‘‘ I regret to difter 
from so great an authorily as Wichura (who has maintained that 
‘the products which arise from reciprocal wosing in plants, unlike 
those which are formed among animals, are perfectly alike’), and 
must venture to demur to~ the docirie in more decided terms 
than Mr. Berkeley does. 
hybrids ‘taking sometimes to ane side and sometimes to another, 
but most frequently to that of the mother, that to those who, like 
me, have tried their hand with many genera, it would bea matter 
of supererogation to give instances. I have had them by the 
score.” @ . 

But the mixed product also conesponds with another fact 
observed in hybridisation. Mr. Henry informs me that in some 
of his crossings of plants he has only succeeded in altering the 
flowers, the fcliage continuing persistently the same as that of 
one of the parents. : He has not succeeded in distributing the 
union through all pairts. That is exactly parallel to what we 
see in these mimicries. The number of legs and the nervation 
of the wings (in other words the more structural portions of the 
animal) remain special as in one parent, while the colour and 
form of the wings, &c., is taken from the other. -In‘the butter- 
‘flies it is the more structural paits (legs, nervures of wings, &c.) 
of the male perent which are observed in the offspring, while the 
‘form and general appearance only of the female parent is adopted. 
In plants it may be a question whethei we should consider the 
flower or the folage as the more strictural parts—for my part I 
should take the flower as the more important, and therefore 
equivalent to the structure of the legs and wings ; and the foliage 
and habit of the plant in Mr. Anderson Henry’s case as equiva- 
lent to the colour and form of the wings and general appear- 
ance of the insect, Another phase of the mimicry, which I 
have no doubt will be found to have also its parallgl in the hybri- 
disafion of plants, although I am not able to cite apy instances 
exactly in point, is that in species which have dissimilar sexes, 
it sometimes extends to both sexes, the males being lil#e the 
males and the females like the females, but in other instances is 
confihed to the females. I believe that the’réason why I have no 
case in point to cite iw plants is that it can 8nly be had in diœ- 
cious plants, and the hybridisation of diceciow plantshas hitherto 
been scarcely at all attended to. Mr. Henry has some coming 
forwardy but they have not yet flowered. 

Whe last point to be noticed'is one of some importance, as 
being the only one furnishing a shadow 8f objection to the expla- 

-nation of th@$mimicries in questicn by hybridisation, It is that 
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the nearest najural alles of both the mimickers and mimicked 
are- nol always to be found in the same district. This 
desfrves the more attenti®n, since it appeared so strong to Mr. 
Batgs is to lead him to relinquish the idea of hybridisation as an 
explanation after ıt had crossed his mind. ‘* The explanation,” 
Says he, “that the wh&le are the resulg of hybridisation from a 
few. originally distinct species cannot at all apply in this case, 
becake the distinst forms. whose inteicrossing would be required 
to produce the hybrids, are confined to districts situated many 
hundred miles apart.” Oa: 

Before I proceed to show how simple the explanation of the 
absence of one of the parents is, I must beg to note in passing 
the admission that there are distinct forms whose intercrossing 
Would produce: the hybrids. That granted, I would remind the 
reader of what Mr. Bates has obviously overlooked, that we are 
dealing with a phenomenon probably of a very ancient date, amd 
that one side of the parental stock may have disappeared ın the 
course of tyne. 
disation as a possible ofginator of species, that it must be a neces- 
sary accession to such an event that the hybrids should have 
opportunity of isolation, such as might be obtained by thinly 
peopled districts where they might settle, spread, and establish 
themselves. Now, certainly, thé Valley of the Amazons, the 
Malayan Archipelago, and many parts of the South of Africa 
(lands whence these mimetic analogies come) have at differ Ent 
periods all been at one time unoccupied land; for ‘all of 
them have been raised from the bottom of #@he œa, and been 
peopled by the mflux of the inhabitants of neighbouring 
lands. No one knows better than Mr. Bates that at one time 
Brazil was unconnected with New Granada or the Andes. 
The Danaids were then inhabitants of it, but not inhabitants 
of the countries about it; while the Pieride, or cabbage whites, 
were what I have elsewhere denominated a microtypal tribe from 
more temperate climes, and were present in the Andes.and the 
mountain countries, as Columbia, connected with them. In the 
natural course of things, therefore, when the Valley of the Amazons 
was changed from the bottom of asea to dry land, the Danaids 
would spread into it from Brazil, and the Pieridæ from the north 
and west, and me@ing in an open, as yet, unpeopled country, 
hybridisation might take place under one of the few circum- 
stances where 1 have thought ıt possible that it could retain its 
place and establish its products as species. The objection that 
frightened off Mr. Bates is, in reality, no objection ag all to the 
hypothesis of the’ mimicry bemg due to hybridisation, that we 
are not always, or even that we should not at all be able to 
identify the probable parents of the mimickers as inhabitants of 
the same country as their supposed descendants. Ong of the 
parents we know to be present (the so-called mimicked), but there 
are excellent reasons why the other parent should not be present, 
Tt 1s of a northern type, suited for our temperate regions, but 
not adapted: to the tropics except at a-higher elevation and a 
cooler temperature than the damp, hot ,valley of the Amazons. 
Although, therefore, it might descend into that region, it is not 
only a natural but almost a necessary inference that it would not 
find it congenial or habitable, and although it might hve long 
enough in it to found a dynasty of mimickers, it would soon die 
off from unsuitable conditions, while its hybrid offspring bred 
from the tropical Danaids might, from tne black blood so im- 
parted to them, find it sufficiently well suited for them. 

There is yet another phenomenon connected with Mimicry, 
-which possibly may also be connected with hybridisation, viz., 
the occurrence of what Mr. Wallace has called dimorphism in 


e 


insects among the mimicking or mimicked species. We must. 


not, however, confound this dimorphism with Darwin’s dimor- 
-phism m plants. The two are totally different things, and, as it 
seems to me, have no relation or analogy to each other. In 
plants the dimorphism is always confined to€he reproductive 
organs, in insects it has apparently nothing to do with them. 
. Moreover, it seems tog me that all the instances of so-@illed 
dimorphish in ifsects that have yet, been recotded, are nothing 
but examples of variation, perhaps complicated by hybridisation. 
M. Reinhard, of Bautzen, has shown that.this is the case with 
regard to Mr. Wa4lsh’s conclusions respecting the dimorphism 
.of certain gall-flieg for he had found that the galls of various 
species appear toge so transitiona® between other forms, that 
they can only be known with certainty when the perfect insect 
appears. It appears to me to be alse the case in gll those 
instances where the dimorphism is confined to particular distrects, 
as in the Papio Turn&s of North America, where all the females 
„arg yellow in the New England States and in Nee York, while 
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in Illinois, and farther south, they arg all black, &nd in the 
intermediate region, both black and yellow females occur in 
varying proportions, And tif case is not opeh to any doubt, 
because in the intermediate district, both yellow and black in- 
sects have been bred from the same batch of eggs. Now, if the 
case had been that both males and females equally variedy 


eand that inf the south all were black and in the north 


all yellow, with intermediate grada&ions ın the districts between, 
we scarcely suppose that any one would have thought of calling 
it a case of dimorphism, If they did, then all climatal varia- 
tions (and their-name is legion) would ‘come under the same 
category. It is only dimorphism, because the’change is limited 
to the female. But is this a good ground? Physiologists are 
unanimous in holding that neither the male nor the female is the 
species, but both; and if that be the case, in what does a varia- 
tion in the female and not in the male differ frof a variation in 
both but in degree? Most of Mr. Wallace’s instances of dimor- 
phism are of this character—the male being the same in a 
number 8f islands in each of which the female difeis. All 
these I regard as mere instances of climatal variation, in which 
the variation shows itself only im that part of the specfes called 
the female. An occasional case of variation from some other 
cause, as from hybridism, may postibly come to complicate this 
phenomenon; but it appears to me to be sufficiently explained 
by variation, and the circumstance above mentioned is significant 
that where mimicry occurs in species having dissimilar sexes, it 
too is often confined to the female. A. MURRAY 
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Silliman's Journal, September 1870.—The opening arficle 
of this number is by Prof. E. Loomis, and is entitled ‘‘ Compa- 
rison of the mean daily range of the Magnetic Declination, with 
the number of Auroras observed each year, and the extent of 
the black spots on the surface of the Sun.” The author first 
discusses the aprereations of sun-spots, and points out some cor- 
rections that should be made in the numbers obtained_by astro- 


-nomers in the last century ; he points out that the period 15 one 


of ten years and is influenced by the heliocentric conjunctios 
of Jupiter and Saturn, but affected by the conjunctions of the 
Earth and Venus. _ By a series of tables and curves the coinci- 
dences of periods of the maximum number of suiffspots with the 
maauna of magnetic disturbance and auroral display are eluci- 
dated, from which ıt appears that the present year is a period of 
maximum.—In a letter to the editors, Mr. J. W. French 
proposes a new period in chronology called Ge Precession Period, 
of 25,782 years, being the time for the pregession of the 
equinoxes. The author prefers this period, since it is founded 
solely on astronomical facts.—-The third article is by F. W. 
Clarke, “ On the atomic volumes of solid compounds,” in whiclsa 
are discussed the relations of the volumes of analogous and simi- 
larly constituted bodies —Thenext aiticle, ‘*Considerations on the 
apparent inequalities of long periods in the mean motion of the 
Moon,” is by Simon Newcomb, and, after a long discussion on 
the observations on this subject, and the theories proposed to 
explain them, the author attributes the phenomenon tg. an ire- 
gularity in the rotation of the crust of the earth, caused by the 
motion of its fluid contents.—The following is a very interesting 
article by Dr. A. M. Mayer on “Researches in Electro- 
magnetism.” The author has devised a very accurate method of 
determining the relative values of electro-magnets to replace the 
one usually employed, which consists of measuring the deflection 
of a magnetic needle which is produced by the action of the 
electro-magnet. _The author found that this process was hable te 
error in consequence of the difficulty of keeping the current 
absolutely constant, resulting in a continual motion of the needle. 
These difficulties were obviated in the following manner: A 
line eight feet long and divided into fractions of: inches was 
drawn on a‘ table, the latter being so placed that the line was at 
right angles to the magnetic meridian ; a compass, wth a needle 
nearly six inches long, was placed on this line, and a helix was 
fixed at each extremity of the line. These helices were traversed 
by the same current, a tangent galvanometer being placed ins 
the circuit. Inethis way the needle was influenced by twa 
magnets acting in opposite directions and, excited by the same 
current, and if any deflection of the needle was observed, im 
must have been due to a difference of power -of the magnets, 
If this occurred the needle might be brought to o° by moving. 
it from the stronger magnet, A series of experiments was made 
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change of distance; by’ placing the needle opposite an electro- 
magnet and noting the deflection produced when the instru- 
reents were at different distances from one another : it was found 
that in the apparatus employed the intensity varie@ inversely as 
the 2°7404 power of the diwance from the core., Dr. Mayer 
has determined the pofver of cores made of insulated and of non- 
insulated soft iron wires, and finds that the insulated core is 
slightly the weaker. He has also measured what thickness of 
tube is equal to a Solid core of the same diameter, and has found 
that agolid cylinder ten inches long and 1°68 in diameter may be 
replaced by a tube of the same length and of a thickness of 4 of 
the diameter. This relative size does not appear to be constant, 
for coies of all @imensions, <A longitudinal slit in the tube does 
not diminish its power ; in fact, Dr. Mayer seems inclined to think 
that it facilitates its nmgnetisation. By placing a helix inside a 
soft iron tube a magnet is produced with poles the meverse of 
those of the coil, or ofa bar placed within the helix; this sup- 
ports Aneptre’s theory of magnegic currents, Numerous other 
experiments are detailed in this paper, and the author promises 
to employ his apparatus for he determination óf the force of 
magnets of different sizes.—-Mr. G. F. Barker contributes an 
abstract of the second series of Professor Meissngr’s researches 
on electrised oxygen, in which are detailed the author’s experi- 
ments on the substance formed simultaneously with ozoñe which 
possesses the property of producing a white mist in contact with 
water. The original paper was published by the Gottingen 
Royal Society of Sciences.-—Mr. A. E. Verrill describes a new 
species of Entozodn from the Hog. This is followed by some notes 
on the structure of the Crinoidea, Cystidea, and-Blastoidea, by E. 
Billings, F.G.S.—The next article consists of contributions to 
chemistry from the‘laboratory of the Lawrence Scientific School, 
the fist paperof which is by W. G. Leison, on the precipitation and 
determination of the metals of the magnesium group in the form 
of oxalates. For @his purpose the solutions gontaining the 
metals are mixed with oxalic acid and alcohol, the precipitated 
oxalates svashed, dried, and dissolved in hydrochloric or sul- 
phuric acid, and the quantity of oxalic acid present estimated by 
means of a standard solution of potassic permanganate. A num- 
ber of examples show the accuracy of the process.—J. H. Talbott 
describes the precipitation of zinc and manganese as sulphides, 
and the quantRative separation of tin and’ tungsten by fusing with 
potassic cyanide, by which the tin is reduced to the metallic 
state.—-A new mode of treating gelatinous precipitates is sug- 
gested by T. M. Chatard, which consists in evaporating the 
liquid containing tht precipitate to dryness, and sturing until the 
mass becomes a dry powder, which is then readily washed ona 
filter.—-S. P. Sharples points out that antimonious sulphide pre- 
secipitated by sulphuretted hydrogen in boiling solutions 1s granular 
and easily washed. Arsenious sulphide does not belave in a 
similar manner.—lIn the fifth section B. Godwin advises the repe- 
tition of quantitative analyses with the same quantity of material, 
the mean of the results being taken.—The next article is by Pro. 
fessor W? A. Morton on the corona seen in total eclipses. He 


to determine the* variation of the éntensity of the force with a ° 
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THE most important paper in the American Naturalist for 
November is one -presented by Prof. Apassiz to the Troy meefing 
of the American Asseciation for the Advancement of Sdiepce, 
“On the former existence of local glaciers in the White Moun- 
tains.” He conclusivelg shows that whatever may have beer! 
the number of its higher peaks which at any given time during 
the glacial period rose above the great icessheets that® then 
-covered the country, this mountain range offered no obstacle to 
the southward movement and progress of the northern ice-fields. 


To the north of the White Mountains, as well as to the south, the ° 


northern drift consists of a paste more or less clayey or sandy, 
containing abraded fragments of a great variety of rocks, so 
impacted into the minutely comminuted materials as to indicafe 
neither stratification, arrangement, nor sorting, determined by 
the form, size, or weight of these fragments. Large houlders 
and pebbles of all sizes are found in it throughout its thickness, 
and these coarser materials have evidently been grougd together 
with the clay and sand under great afsit, beneath heavy 
masses of ice; for they have all the characteristic marks so un- 
mistakeable now to those who are familiar with glacial action, 
scratches, grooves, furrows, &e We have also articles ‘On 
the- Habits and Migrations of some of the Marine Fishes of Mas- 
saghusetts,” by J. H. Blake; ‘‘ What is the Washington Eagle?” 
and ‘4On the Distribution of the Moose in New England,” by J. 
A. Allen; “ otes on certain Inland Birds of New Jersey,” by 
Dr. C. C. Abbott; and two reprints, “On the Cultivation of 
Alpine Flowers,” and “ Acclimatisation of Foreign Trees,” both 
from the Quarterly Journal of Science, by-Mr. A. W. Bennett. 
Further abstracts are also given of papers read at the recent 
meeting of the Ameritan Association for the Advancement of 
Science, : a ay 
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Royal Geographical Society,` December 13.—Sir H, 
Bartle Frere, vice-president, in the chair. elhe following new 
fellows were elected:—Daniel David Dymes; Colonel T. G. 
Glover, R.E.; R. M. Gordon; Captain L. W. Longstaff, 
Edward Masterman, jun. ; Don Pompeio Moneta (Chief. Engi- 
neer Argentine Republic), Charles Pannel; Alfred Robinson ; 
G. S. T. Scobell; and C. A. Winchester.—Lieutenant G. C. 
Musters, R.N., read a paper on his recent journey through 
Patagonia, from the Straits of Magellan to the frontier of the 
Argentine Republic. The author, having determined on this 
journey, landed at the Chilian penal settlement of Punta Arena, 
in the Straits, on the 15th April, 1869, and, having procured the 
goodwill of the governor, was permitted to accompany a party 
-who were despatched across the country to recover some run- 
away convicts at the mouth of the River Santa Cruz, Here he 
‘made a friendly arrangement with Orkeke, the cacique of a tribe 
of Patagonians, to traverse the country with them as far as the 
Rio Negro. He studied their language and manners, and joined 
them in their hunting parties: the country abounding in game, 


ing the bositions of the more prominent portions of the corona 
with reference to the equator of the sun.—Dr. Finlay contributes 
observations on prehistoric archeologyin Greece.—-The remainder 
of the journal consists of extracts from other journals principallys 
European, 


THE Geolog:cal Magazine for December (No. 78) opens with a 
curious paper on Earthquakes, written about the year 1798 by Sir 
John Prestwich, an ancestor of the President of the Geological 
Society. This paper is interestingnot only asshowing the absurdities 
which passed as science not much more than seventy years ago, 
but also as giving a list, derived from old historical works, of the 

occurrence of earthquakes in England.—The most important 
` article in the number a continuation of Mr. H. Woodward’s 
Contributjons to the Knowledge of British Fossil Crustacea, 
containing descriptions of species of the curious genus Cyclus 
from the British Carboniferous rocks. Many of the species are 
described as new, and most. of them are well figured. ‘There is 
also an interesting article by Mr. George Maw, on Recent 
Changes of Level 1m the Coastline of the Mediterranean ; and Mr, 
J. F. Walker describes and figures some Brachiopoda, from the 
Lower Greensand of Upware in Cambridgeshire, two of them as 
new species. Other papers are: ‘‘On the Age and Position of 
the Blue Clay in the West of England,” þy Miss C. Eyton ; and 
‘t On the Dispersion “of Granite Blocks over the Plain ofeCum- 
berland,” by Mr. d. Mackintosh. . ®e | 8 
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rican lion, the latter of which was eaten as well as the rest. 
Frozen rivers and heavy snow-falls prevented their starting from 
Santa Cruz before the 12th of August. They travelled at first 
in a westerly direction, until reaching the foot of the Cordilleras, 
along which they marched for upwards of 700 miles to the 
upper waters of the Rio Negro, making a short, but important, 
detour across the River Limay. in the Coidillera due east of 
Valdovia. The author described the streams crossed throughout 
the route, the physical nature of the country, and its chief pro- 
ductions, and g&ve also long and most interesting details of the 
manners of the wild tribes, including an account of hostile en- 


cownters with other tribes, He stated, that, when not excited, ' 


the Patagonianymanifested a good-tempered aad gemerous dispo- 
sition, and that they were remarkable for their affection to their 
wives and children. The women have the whole charge of the 
tentg, constructed of poles and guanaco skies, and the march of 
‘many months was anjalmost continuous chage alter the gameot 

the country. Every mortiing the chief gaye his orders for the 
day in a set speech. The men, on starting, spredd themselves 
over a wide space in, the plains, in a crescent form, the more 
ad@vanced of whom on each side, travelling fastest, as the whole 
cavalcade moves on, meet in front, andethus enclose the game in 
a circle; te women and children, with the baggage-horses, 
forming the Base line of the crescent. In the earlier part of the 


journey four such marches were made in succession, averaging 
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eungenial ; snow fell at midsummer, and the greatest heat expe- 
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eight or ten miles each ; then followed a rest of several days, in 
places gwhere pasture was abundant Lieutenant Musters was 
altogether møre than a year with the tribe, who-had come to 
leok upon him as one af themselves. aT May 1870 he crossed 
the country again from west to east, #id on the 21st of that 
month, arrived at the “Argentine settlement of Patagonia, near 
the mouth of the Rio Negro. The climate of the country, in 
which hé reached north of 40° S. lat., hê describes ‘as cold and 


rienced in the warmer months was only 65°. wn 


Geological Society, December 7.—Mr. Joseph Prestwich, 


F°R.S., president, in the chair.—1, ‘‘On „Fossils from Cradock 
and elsewhere in South Africa.” By Dr. George Grey. From 


the Karoo-beds, Dicynodont fossils and the jaw of a reptile’ 


(Zstheria), and some céal and coal-plants (Lepidodendron, Sigil- 
laria, &c.)y were the chief specimens noticed by the author. 
Some Stigmarie from tfe Old Coal of Lower Albany, and gravel 


and miscellaneous minerals from the diamond fields, formed- 


part of the collection.» 2. “On some Points in South African 
Geology,” Part II. By Mr. G. W. Stow. This paper com- 
menced with a detailed account of the forest zones, coal, and 
other strata of the Karoo formation, as seen in sections in the 
Winterberg and Stormberg. The author particularly pointed 
out the position of the fern-beds at Dordrecht, of the Reptilian 
remains found on the Upper Zwartkei, and 8 th® coal on the 
Klass Smits River. He next referred to the climatal changes of 
South Africa, as indicated by its gealogy and fossils, particularly 
the Karoo-beds, the #0 conglomerate, the Zyzeonra-beds; the 


several Post Tertiary shell-beds, and especially the present sur-, 
“face conditions, which he regarded as due to ice-action, as evidence 


of which he adduces roches montonndes, moraines, basins, and 
stri, both north and south of the Stormberg, in British Kaffraria, 
and even in Lewer Albany. He concluded with remarks on the 
probable succession of periods, and on the former existence of a 
great southern continent. Prof. Ramsay expressed a hope that 
the author at some future tiine would discuss the numerous sub- 
jects of which he tated át greater length and undef separate 
heads. He was not surprised at the finding of Carboniferous 
plants in thé Dicynodotit beds which appeared to be of Triassic 
age, inasniuch as the same wás the case to some extent iti our 
own ldtei: béds of Oolitic date. He agreed in tlie view of tlie 
probability of a vast continent having formerly existed in the 


‘southerti part of the world, and considered that the denudation of 


Southern Africa had beén so great, that it was no wonder the 
boundaries of the old freshwater Jakes were no longer easy 4o find. 
It was also by no means _surptising to him that a recurrence of 
glacial phenomena should be found in Southern Africa, as it had 
been ini Europe. He did not, however, think it necessary to call 
in the action of ice for the excavation of valleys such as some of 
those déscribed, aś rain ahd running watet appeated to him suffi- 
ciently powerful for the purpose. At the same time he would 
not dény thé possibility of ice havmg been the agent in these 
cases, Mr. R. Tate had seen evidence of similar effects being 
produced by aqueous force to those resulting from glacial action, 
and cited instances of mofaine-like deposits having been formed by 
runhing streams in Centialand Southern America. Mi. H. Wood- 
ward suggested that it would be desirable to wait for further par; 
ticulars of the sectiotis before ašùrhing the actual association of 
the Lepidodendron, arid other plants. Hé added that the Sig- 
maria latély said to have been obtained from the Kimmeridge 
clay, had really come originally from Newcastlé. Prof. T. Rupert, 
Jonés remarked that Mr. Stow, like other Soutli African geolo- 
gists, had had tiple experience Of the effects of violerit rain. 
With fégard to thé mixture of Paleozoic plants, such as the 
Lepidodendron, &ce., sent by Dr, Grey with faleozapita and 
Pecopiéris, he thpught it somewhat analogous to the Mixture of 
palæozòic and mesozoic fessils in Australia. 3. “f On the Geol8gy 
of Natal, iù Soufi Africa.” By Mr. C. L. Griesbach. The 
authow commenced by describing the physical geogtaphy of 
Natal, and then indicated the characters and distribution of thé 
rocks which dccur in“that country. He stated that the graffitic 


_ and gneissic rock$ œo not form thé mgst prominent elevations, 


but they appéar chiefly in the lower parts of the river-valleys, 
and sométiines iri stnall hills. Mica-schists and slates.aré found 
associated with the granites. Thé great plateaux consisteof an 
undistuibéd sandstone, which the author identifies with tfe 
Tablé-thowintain sandston&, and which lies horizontally upon the 
granites and old slates, The tops of many of the tablf-mountains 
in Natal are ctowned by beds of dark basaltic greenstone. The 


Karoo fornidtion, “Which lies ih pat upon the Table-moantain- 
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sandstone, consists of a vast sdties of sandstones ‘and shales, some 
ot the latter containing beds of coal. The author agreed with 
Mr. Tate in regarding these beds as of Triassic age. At the 
base of the Karoo formation the author described a boulder-bed§ 
which he was*inclined to identify with the rock describéd by Mr. 

sain as ** Claystone peiphyry,” an@ through this greenstone has 
forced its way. On and near the coast of the southern part of 
Natal, sone sandy marls and sandstones, belonging to the Cre- 
taceous seties were said to occur; the author gave lists of fossils 
obtained from these deposits, which he identified with the-Trichi- 
ndpoly series of India. - Several of the ‘fossils were descrifed as 
new species. The author considered that the evidence adduced 
indicated that, after the development of the Table-mountain sand- 
stone, Africa and India formed parts of one continuous continent, 
afterwards covered by the Cietacous sea. The area now covered 
by the Indian Oceati was the basin of a large series of Jakes ; and 
this‘condfidn persisted through a long period of tranquillity, 
lasting through the Triassi¢ to the Upper Jurassic age., dhe 
greater part of this continent was then depressed and co¥ered by 
tee shallow. Cretaceous sea, The economic mineral products of 
Natal were mentioned by the authét, who referred to the occur- 
rence of graphite, coal, gold, and topper. Prof. T. Rupert 
Jones commented of the importance of the paper as throwing so 
complete a light on the geology of Natal, and proving- the geo- 
logical sequence to be similar there to that in other parts of 
Southern Africa. He remarked that the author had done special 
service by the great increase of information furnished by him 
regarding the Cretaceous rocks of Natal, and their equivalerice 
to those of India. He also pointed out that Mr.-Griesbach had 
proved that the Karoo formation was continuous to the other 
side of the great dividing range, and formed the floor of the 


Orange and Waal Valleys, and that as Mr. Stow had indicated’ 


glacial action-on the south side of the Orange Valley, it was 


. quite possible that the gravels containing the diamonds were of 


local origin, a#Dr. Grey had suggested, 4. * On the Diamond- 
Districts of the*Cupe of Good Hope.” By Mr. G. Gilfillan. Mr. 


' Gilfillan described his going through Colesberg to Hopet8wn, and 


thence across theOrange River to Backhouse ; and then, after cross® 


ing the Vaal, up its right bank as far as Lekatlong. He noticed 


such diamonds as he saw or heard of, and described the locality 
as being thickly coat@d with sand, diamond-bearif gravel, and’ 
tufay hard blue shales occurring here and there in protiuding 
hills. Prof. Tennant stated that he had lately seen as many as 
500 diamonds from the South African fields in the possession of 
one person; some weighing as much as 50 carats. He had seen 
another fragment of a stone which must have origjnally been at 
least as large as the Koh-i-noor. 


~ Ethnological Society, December 13.—Professor Huxley, 
president, in the chair. Mr. E. Rowley Morris was announced @ 
ás @néw member. Mr. Grové, Q.C., exhibited a dozen skulls 
from a large collection iñ the crypt of Rothwell Church, in 
Northamptonshire {£ and Professor Busk, F.R.S., made some 
remarks upon their dnatomnical peculidrities. The skulls are, on. 
an average, smaller tlan those of the existing race, and many 
exhibit’ an extremé loivness of foiehead. Some, of them are 
referable to Prof. Huxley’s ‘‘river-béd” type. ‘The discussion 
on these remarks was sustained by the Presidefit, Mi. Galton, 
and Mr. Evans.—Sir Johi Lubbock, Bart., read `a paper ‘‘ On 
Stone Implements: from Africa,” in which he described some 
implements of the spear-head type from the Cape of Good Hopé, 
and some small ‘polished celts ‘brought by Mr. Reed from’ near 
Accra on the Gold Coast. He also exhibited a small, -but ex- 
quisitely-woiked flint implement found in-Syria. Mr. A. W. 
Franks, Mr. W. Blackmore, Mr. E. B: Tylor, Mr. J. W. 
Flower, Mr, Hyde. Clarke, and Mr. E. B. Pusey, took part in 
the discussion on Sir John Lubbock’s paper.-A collection of 
stone implements was’ exhibited by Dr. Hooker, C.B.—Some . 
notes from Mr. Edgar Layard were read relative to some stone 
spear-heads, hammers, “flakes, cores, &c., from SoutheA frica —- 
A. second report ‘‘On the Present Condition of the: Prehistoric 
Antiquities of Dartmoor,” was presented to the -Society by Mr. 
C, Spence Bate, F.R.S. - The author desciibed in detail several 
stone circles, .bee-hive huts, and avenues on ghe south of Dart- 
moor, especially in the neighbourhood of the Avon and the Erme, 
On Trowlsworthy Tor is a curious circular enclosure, .with two 
entrances so constructed:a3‘to admit only a single man at a time, 
which the author regards as a specimen of early military engi- 
neering. . ` Se er E , 
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` Limhean Society, December 45.—Mr. Benthafn; president,. 


in the%hair, Dr. J. Lindsay Stewart was-eletted-a member of 
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the council in the room of the late Dr. Anderson. — “On 
Sabadilla (Asagrea offeinalis Lindl.) from Caracas,” by A. 
Ernst. A large quantity of this drug is exported from Caracas and 

enezuela, amounting to from 3,000 to 3,500 quintals annually, 
almost the whole being sent fo Hambuig. The plant is a very 
common one by the iwadsides in Caracas? but the greatest part 
of the drug (obtained from the seeds of the plant) comes from 
the hilly regions in the south, where it grows at an efevation of 
from 3,500 to 4,090 feet. It was originally discovered in the 
Mexican Andes, and is not known elsewhere. Although not 
mentioned by Humboldt, it is, however, apparently indigenous 
in Venezuela, giowing in places where it is most unlikely to have 
been planted, angl having been known long before the seeds were 
first exported by German druggists. ‘Ihe Caracasian piant 
differs slightly, but hardly specifically, from the typical form of 
Mexico. The bulbs contain numerous raphides of gxalate of 
lime,—-‘* On the Pitcher-plant of California (Dardingtonia),” by 
W.Robigson, F.L.S. The Caljformnian Pitcher-plants grow in 
the Sierra Nevada, at an altitude of 5,000 feet above the sea, in 
small sloping bogs along with Sphagnum and other true bog- 
plants. At a distance the pitchers have the appearance of 
jargonelle pears, holding their lager ends uppermost, at a dis- 
tance of from loin. to 24in. above the giound, This re- 
sulted from the pitchers being quite turned over at the top so 
as to form a full rounded dome, and the uppermost half of the 
pitcher being of a decided ripe pear-yellow. They are all 
twisted spirally, especially in their upper portion, ach pitcher 
had at the bottom a layer of from two to five inches of the 
remains of insects closely packed into it; from those of minute 
beetles to large feathery moths. What it is that. attiacts the 
insects is by no means clear. Pass a sharp knife through a lot of 
brown pitchers withering 10und an old plant, and the stumps re- 
semble a number of tubes, densely packed with the remains of 
insects Within the pitcher the surface is smooth for a litle way 
down ; then isolated hairs appear ; and soon the chgmber becomes 
densely lined with needle-like hairs, all pointing down, so decidedly 
ipdeed, that they almost lie against the surface from which they 
spring. These haus aie very slender, tansparent, and about a 
quarter of an inch long, but have a needle-like rigidity, and are 
perfectly colourless, The poor flies, moths,,ladybirds, &c., seem 
to travel dow§ these conveniently arranged stubbles, but none 
seem to turn back. .The pitcher, which may be a couple of 
‘inches wider at the top, narrows very giadually, and at its base 
1s about a line in diameter. Here, and for some little distance 
above this point, the vegetable needles. of course, all converge,- 
and the ankar fly goes on till he finds his head against the 
thick’ firm bottom’ of the cell, and his rear against myriads of 
bayonets ; and here he dies. Very small creatures fill up the 
narrow base, and above them larger ones densely pack them- 
selves to death in the hope of fighting their way out. When 
held with the top upwards ; sometumes a reddish juice, with an 
exceedingly offensive odour, diops from them, The plant is 
closely alfied to the Sarracenia, and would no doubt be easily 
grown in this country—‘‘On Carnivorous and Insectivorus 
Plants, *by Mrs. Barber (Cape Town). - 


NORWICH 


Norfolk and Norwich Naturalists’ Society, Nov, 29.—The 
Rev. J. Bates delivered a lecture on ‘‘ Sun-spots,” ulustrated by 
numerous diagrams, After explaining the various and chang ng 
appearances presented by sun-spots and facule, and the electrical 
disturbances in‘the ea:th’s atmospheye which accompanies them, 
Mr. Bates briefly reviewed the theories which have been ad- 
vanced from time to time to account for these remarkable phe- 
nomena, and concluded by explaining the wonderful light spec- 
trum analysis has thrown, not only upon the composition of the 
sun itself, but even upan the atmosphere by which it 1s sur- 
rounded, and the stupendous commotions by which it is con- 
stantly agigated.—-Mr. Barrett read a paper ‘‘On certain coast 
insects found near Brandon.” Jn June last Mr. Barrett cap- 
tured at Brandon several species of moths, whose habitat was 
essentially coast sand-hills, and which he believes were not sus- 
pected to exist at,any considerable distanae from the sea. 
‘The nearest sea-cagst to this locality would be upwards of 
twenty miles distant, and delicate insects such as the tiny 
Gelechia desertella and the weakly constructed Awerastta lotella 
would not voluntarily undertake so long a flight, and it is impos- 
sible, considering their frailness and the ngture of the intervening 
country, to adenit of their having been ‘‘ blown across” te their 
present locality. Mr. Barrett therefore submits that as this tract 
of country was undoubtedly a range of coast sap e in the post- 
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glacial period, when the great valley*of the Fens was still Sub- 
merged. ‘These little insects are probably the descendant$ ef an 
ancient race which has survived the physical changes of ages, 
and that possibly their ery weakness has preserved them in a 
locality now far removed from what is considered their natural 
habitat. The specimens exhibited were identcal in appefrance 
with duplicates obtained fiom the coast, and the only difference 


observed in their habits was their earlier appearance, about a, 


fortnight before the coast specimens, doubtless due to the warmer 
and more sheltered locality. Mr. Barretts paper was followed 
by a discussion, in which some curious facts bearing upon his 
theory were elicited, amongst others the nesting of a coast speciés 
of bird (Charadrius hiaticula), in the same tract of country, 
these birds having, as it were, two distinct places of existence, 
one portion nesting on the sea beach far away, the other fréquent- 
ing the ancient coast line which may havg formed their breeding 
place countless ages ago. Seals found living in the Caspian Sea, 
in which the waters are only one-fifth. the saltness ‘of the open 
sea, are identical with those fourdin the North Seaand probably 
in the Mediterranean. Another species found in Lake Baikal, 
which 1s fresh water, is also found on the American coast. These, 
it was contended, were descendants of the oceanic seals, left by 
the supsidence of the water after the glacial period.—The Presi- 
dent read sorge nye on the birds of New Zealand, from‘a letter 
recently received by him from his brother at New Plymouth, 
Taranaki. Speaking of the disappearance of small.birds, which 
has been attributed to injuries inflected upon them by the bees 
on which they are supposed to have fed, and which have in- 
creased enormously, .his correspondent altogether discounte- 
nanced the idea, attributing their disappearance to the disturbances 
of war, bush fires, and perhaps climatal changes. He adds: ‘I 
suspect that terrestrial commotions have altered our climate ; 
since our last great earthquake, our winds have altered in their 
intens:ty, frequency, and direction. Report states that there has 
been a great disruption of Antarctic ice, which to me explains the 
frequency of penguins, mostly voung, being among the rocks 
here, and the capture of two soits of stals, the common seal 
and seal lion, both young, quite close to the town, though they 
have never been seen here since this was a settlement. The 
natives say they weie common enough before the Europeans 
came, and they still call certain rocks on the beach by the names 
of the sort of seal that once frequented them. Some of the birds, 
however, appear to be’returning to their former haunts. 


- * GLASGOW 


Geological Society, December 1.—-Mr. John Young, vice- 


piesident, inthe chair. Bituminous Striped Sandstone. —- The chair- 
man exhibited a block of carboniferous’ sandstone from Gilmore- 
hill quarry, about nine inches in thickness, showing 1n that space 
thirty-two well-defined alternate white and dark-brown stripes, 
which gave the specimen a beautifully stratified appearance. Mr. 
Young stated that the brown stripes were due to the particles of 
sand having become mixed with bituminous matter previous to 
their deposition. Carboniferous Fossels,—Mr. Thomas Naismyth 
exhibited several ‘drawers of fish remains, principally from the 
coal-fields around Glasgow, upon which Mr. Young offered a 
few remarks illustrative of their generic characters and their 


@| range in the carboniferous strata. The collection contained a 


number of fine large teeth of Ràizodus Hibbert, from the iron- 
stone pits at Possil; jaws, scales, and teeth of Alegalichtihys 
Hibbert: and Alegalichthys rugosus, besides a number of fin-spines 
and other fragments of fishes, frora the Airdrie coal-field. Among 
the specimens were also to be noticed a few fragments of 1eptilian 
remains, consisgng of portions cf crania, verteb:2e, &c., which 
had been found near Airdrie, and at Quarter, near Hamilton. 
Oil gShale,—-Mr, D. C. Glen, C.E., laid befoxe the meeting 
several slabs of ail shale from near Collifgwood, on Iake Huron, 
Canada ; and also some samples of the petroleum distilled fiom 
it. ‘The slabs were from the Silurian formation, which is ofgreat 
extept in North America, and remarkable fqr the regular succes- 
sion of its strata. When examined, these blocks ot shale were 
found to be stratified Rorwzentally with layers*of Trilobites, Ento- 
mostraca, and other mmine organisms, Iwas ffom the pro- 
digious abundance of these crustaceans over this track of ancient 
seg-bottom that the Shales now referred to had received their 
bituminous ingredients. i“ 
j . o PERTH ‘ 
Perthshiré Society of Natural Science, December 2.— 
Dr. Byughanan White, president, in the chair. Mr. W. Herd 
exhibited two specimens ( ¢ and ¢) of Dasypolia templi, recently 
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fond by him_near Perta Iutimation was given thatthe first 


number of the Scottish Naturalist, a quarte,ly magazine of natural 
hisfry, published under -the,auspices of the Society, and sup- 
Wortel by most of theleading Scottish paturalists, would appear 
early in January.—Mr. J. Sadler, F.R’PS.E, (of Edinburgh), 
read gi paper ‘On the Geographical Distribution of Plants m 
Peithshire.” e traced the range of various characteristic 
plants from the sea-level up to the summit of Ben Lawers, the 
highest mountain in the county, and pointed out the distribution 
of the rarer species in other parts of Biitain. In reference to 
Saxifraga cernua, which in Britain has only been found on the 
summit of Ben Lawers, Mr. Sadler said that in the opinion of 
some botanists the Ben Lawers plant was only an Alpine form 
of Saxifraga granulata, but in his opinion it was a good species. 
The paper was illustrated by an interesting senes of diagrams, 
formed of dred specimens of the plants One ofthe e diagrams 
showed the altitude attained by the various plants found on Ben 
Lawers from its base.to its summuit.——The President read a paper 
upon ‘f A Naturalist's Work in Winte.” He divided his sub- 
ject into two divisions, ‘‘Out-door Work ” and ‘*In-deor Work,” 
and pointed out what could be and should be donein the various 
branches of natural history during the winter months. 


PHILADELPHIA ® 


Natural Sciences Society, July 5.—Ithe piesident, Dr. 
Ruschenberger, in the chau Mi. Meehan exhibited some speci- 
mens of Rumex obtusifolius, a natwalhsed dock from Europe. 
He said that so far as he could ascertain from European speci- 
mens, and the descriptions of Babington, Bromfield, and other 
English botamsts, the plant was there hermaphrodite ; but here, 
as correctly stated by Dr. Asa Gray, it was monececiously poly- 
gamous. He thought the fact that plants hermaphrodite ın one 
country becoming urlisexual in another, was worthy of more atten- 
tion by those engaged in the study of the laws of sex than had 
been given to it. This Rumex did not stand alone ; X. crispus 
and X. patenta exhibited the same thing. Aragaria was another 
instance well knowm tg horticulturists, although the fact scienti- 
fically had not received due weight. The average tendency of 
the stiawberry in Europe was to hermaphrodism—here to pro- 
duce pistillate forms, He also called attention to the fact that 
in these American specimens unisexuality was in proportion to 
axial vigour. 
to the Academy, and new instances were scarcely necessary. 
Here, however, the moderately weak plant had more hermaphro- 
dite flowers than the strong one; and in both classes Qf speci- 
mens the number of male flowers gradually increased with the 
weakening of the axis, until the ends of the raceme were almost 
wholly of male flowers. The first flowers on the strong verticels 
were usually wholly pistillate. Prof. Leidy remarked that the 
interesting communication of Mr. Meehan had recalled to his 
mind a re-ult of his experience, which he thought would accord 
with that of others, viz., that species viewed as common to both 
Europe and America frequently exhibit slight peculiarities, 
which are distmctive of those of the two countries. Itis what 
might be inferred even if we admit the evolution of existing 
species from a common remote ancestry. A wide separation, 
with a considerable lapse of time and a modification of circum- 
stances, are sufficient to account for the slight and acquired 
differences. Even where differences are not observed’ in form 
and structure, they may exist in the habit of the species. Thus 
the common wolf of Europe and America, viewed by many 
naturalists as of the same species, differs strikingly in character 
in the two countries, In the former tt1s a mote fearless animal, 
not hesitating to attack man; in the latter, it 1s said never to 
attack man, At an early period observers saw, Gr thought they 
saw, many of the same species of plants and animals indigenous 
to America th# occur in Europe, and’ hence the common nam s 
of European species were applied to thoŝe of America. 
Gradyally the list of species common to the two countries was 
much reduced, and now1s comparatively small. 


_ August 2.—-Mr. V4ux, Vice-president,inthechair. Mr. Th&mas 
Meehan called atteftion to the arrangemefts of some plants for 
preventing fertilisat#on through any other than insect.agency, as 
discovered by Darwin. The Safwa family of plants had the 
most elaborate arrangements for insect agency, but ıt had been 
objected to Darwin’s theory that insects made no use of them. 
Bees bore holes through?the tube from the outside for the honey, 
and do not enter by the mouth of the flower, as thay ought. In 
the same way, in the Petunia, bees bore for honey from the 
outside. Hehad discovered that in these cases, where day in- 
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This law he had already explained in times past | 





e 
‘sects failed to make use of these apparatuses, fertilisation was 
'cariied on by night moths, so that the objections to Darwinisme 
were removed. He also referred to the common sweet chest- 
nut, as bearing two classes of male flowers, only one of whith 
probably aided in fertilisation. The first class appeared ter 
days before the other,e@and are tho% which give whiteness to the 
trees, They appear in the axils of the weak shoots. The femalc 
flowers appear on the apices of strong shoots, according to his 
theory of the laws of sex. The second clags of male flowers. 
appears at the ends of the vigorous shoots bearing the female 
flowers. Whatever affects the vigour of the tree interferts with 
the production of female but not of male flowers, and this was 

the reason why some seasons had short crops. ¢ 


— 





s BOOKS RECEIVED 


+ 
ENGLISH. =-Text-books of Science; Inorganic Chemistry: W® A Miller, 
M D. (Longmans and Co.).—Method and Medicine, an Essay: B W., Foster 
hurchill} ~-Science, Creeds, and Scrjpture, and the Mystery of God: 
Blackwood and Sons} ~~A Laboratory ‘le .t-book of Practical 
Valentrre{Churchill), 


Fornicy -—-(Mirough Williams and Norgate}— Theoretische Astronomie . 
Hy keene -Handbuch der aligemeinen Himmelsbeschraibung : 
ein 


Chemistry : W, 


4 





PAMPHLETS RECEIVED 


_ The Educaticn and Status of Civil Engineers (published by the Institution). 
—Spectrum Analysis: a Lecture by W. Huggins —Spectrum Analysis: 2 
Lecture by Prof. Roscoe — oral and Coral-reefs+ a Lecture by Prof, lux- 
1y F rocerdmi of the Annual Meeting of the Natural History Societv of 

ontreal —Proceedings of the Cleveland Institution of Engineers —Science 
Esucation abroad: a Lecture by Principal Dawson. —Description of New 
Fossil Shells of the Upper Amazon: T A Conrad. -On the Heat developed in 
the combination of Acids’and Bases: Dr Thomas Andrews —New Remedies, 
Dr. M’Elroy.~--Provision 2! Ca'alogue of Transactions of Societies, Periodicals, 
and Memoirs in ghe Radcliffe Livrary.—Essay on th® Comparative Efficiency 
of SpectroscopicePnsms of differe t Angles: E, C. Pickering —Abstracts 
relating to the Preservation of Food’ W. H. Archer.—Expemments on the 
‘Transpration of Watery Fluid by Leaves: W R. McNab, M D,---Applr- 
cazione della tecria Darwiniana ai fiori ed ag: insetti visita ori de: fio% : 
F. Delpino. 





a 
s ° € 


DIARY 


THURSDAY, DECEMBER 22. 


ROYAL, at 8 30 —Actinometrical Observations made at Dehra Dooa and 
Mussoorie, in India: Lieut Heonessey.--On the &cn titution of the Solid 
Crust of the Earth: Archdeacor Pratt, F R $ —-On th® &xtension of the 
Coaifields of # ngland beneath the Newer Formations, and the Successive 
Physical Changes whereby they hase been reduced to thar present Dimen- 
S'OMS : E. Hult, F.R.S. el 


ee. ~ FRIDAY, DECEMBER 23. 
QUEKETT MICROSCOPICAL SOCIETY, at 8 - 
TUESDAY, DECEMBER 27. 


ROYAL INSTITUTION, at 3 —Burning and Unburning: Prof. Odling (juven le 
lectures). i 


` 


TAURSDAY, Decemner 29. ” 
ROYAL INSTITUTION, at 3.—Burning and Unburning : Prof, Odling 








CONTENTS 


Narveat Hisiors Societies, IL s. oo we ee ew ek ‘ďa 
Tue PHYSIOLOGICAL LABORATORY AT LEIPZIG. (Waith Pian). . . 142 
PALÆONTOLOGY OF Man By W. Born Dawkins, FRS.. . 6 . I4i 
COOKE $ CHEMICAL PHILOSOPHY. a p 0. ao ro 6 a e ee l ww IAA 
Our Book'SHeLF. a ao a e ao a a a e gf bh. a ae. eae T E 
LETTERS TO THE Eprror-— 


Eozoin Canadense —T. M, READE . . . 6 s se r e ew 146 
‘The Difficulties of Natural Selection A. W. Bennatr, F.L.S . 147 

Is Mimicry Advantageous P-S. H SCUDDER . . . . . s > I7 
Nepenthes —Dr J v. Hooker, E.R S ; H. POCKLINGTON < > 147 
Cockroaches —Rev, Canon KINGSLEY . . Sg ret aes oa 148 
EARED SEALS AND THEIR Hapits By P. L SCLATER, E.R.S. . . 148 
SCIENTIFIC TRACHING IN ELEMENTARY SCHOOLS. . e. 6 «© + + 149 
daddies By J. K. Jackson, AL S. (With Illustrations) . . . . 150 
QIES . Å . 2 . * a ». . . . * . . . . ‘e a * e e * ISI 
MmicrY ano Hysiip’sation. By A. Murray, F.L.S.. .... oF 
SCIBNTPFIC SERIALS a soa s ew ew ee Me ake Ses, SO 
SOCIETIES AND ACADEMIES. e s s o s als sar e ew te ee 157 
BOOKS AND PAMPHLETS RECEIVED. . . . . p a + « + « x60 
DIARY a ae: a Se. A ee de> Vee. BO wk VO ee SR we Se, A me a 18o 




















a 


= + 
ERRATUM -Page 94, firsgqcolumn, Nne 2 from botom, for “ azretocus” 
read “aguaticnus.” 2 


e e s 


$ 


. NATURE E 


THURSDAY, DECEMBER 29, 1870 


SCIENCE eAT SCHOOL BOARDS ° 


HE country may, we think, be congratulated on the 

election of School Boards in London and the pro- 
vinces, Afthough from our point of view it may be 
deplored that so few men of Science, or persons having 
any pretension to understand what Science means, have 
been elected, it must be felt that the beginning of a great 
work has taken place in this country, the end of which no 
one can at present foretell. The nation, fowthe first time 
in its history, has taken the subject of education into its 
hafds. The Education Act will be open to alteration and 
revision in the Housgs of Parliament, and from step to 
step we may hope to see at last a department of Govern- 
ment representing the wishes of the people, dealing alike 
with the education given in our universities and our ragged 
schools. The great aim of the country must be to give to 
every child born in the kingdom the best education adapted 
to secure its happiness and usefulness in this world. There 
is no doubt that this will be the feeling that will prompt 
members of the various School Boards to carry out the 
powers which have been given under the Education Act. 


We exceedingly regret that the various Boards have 


been elected gather upon a religious groynd than upon the 
general principle of what is desirable te be taught in the 


. schools. As we read the Act, there will be little oppor- 


tunity left to the Board to increase or alter the conditions 
of “religious teaching” in any of the schools. It would 
have begn better, perhaps, to haveeexcluded all religious 
teaching from the primary schools, on the grounds, first 
that the feeling of respéct and even awe which ought to 
attend the teaching of the Bible, is likely to be diminished 
by makipg if a common reading and task-book in 
schools ; and secondly, that the clergy of the Established 
Church and of the various denominations, who are amply 
paid for their religious ministrations, ought especially to 
undertake religious teaching, and conduct it under circum- 
stances that would render it most efficient and useful in 
the moral training of a child. There is also a third 
objection, and that is that the rate ought not to take éhe 
money of one set of people for the purpose of teaching 
the religion of another. There are certain moral obli- 
gations underlying all the higher religious creeds,® to 
which no parent could possibly object, which ought to be 
taught and insisted on everywhere in universities as well 
as primary schools. l i 
With regard to the other subjects to be taught in the 
schools, we would call attention to the danger there is that 
any extension of the means of education should lead to 
an imitation of the system now in existence. That system 
consists almost entirely of giving lessons out of books 
and teaching children words independent of the facts they 
represent. The present Chancellor of the Exchequer has 
well said, “I think it is more important for a man to know 
where his livergis seated and what its functions gre, than 
to know it is called jecur in Latin and frap in Greek.” 
Of course there is no chance of Latin and Greek being 
introduced into our primary schools, although if they are 
such a precious theans of developing the mind as they are 
assumed to bes there seems tode‘d reason why the should 
VOL. III. i ” 6 


s 
not. But the substitute for these branches of human ac- 
quirement is found in oux lower schools in the® shape of 
reading poetry, gistory, geography, and the like. ff the 
sentiment of the Chancellor of the Exchequer exists in the 
new School Boards, the time seems’ to have come when 
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some effort may be made to give up a certain amount of e 


time in all schools to the teaching the facts of the external 
world, This is what is usually called scientific training,and 
has been almost universally regarded in our systems of 
education as something that may be dispensed with. But 
Science is after all Sut a systematic arrangement of 
observed facts by whick the laborious investigations of the 
few may be made the possessiow of the mahy. 

It may be urged in favour of this teaching that it 
educates (draws out) portions of the mind which cannot be 
cultivated by means of words and figures or moral lessons, 
A boy may be able to read all Janguages and master all 
problems in mathematics, and be a moral paragon, and 
yet comgmitgsome stupid blunder, from ignorance of some 
obvious chemical, physical, or vital law, that may cost 
him his life, or, what is more important’ still, may lead to 
the death of others. “Our whole national history is full 
of terrible instances of punishment for breaking obvious 
and easily understood natural laws. 

That Natural Science can be taught in schools there 
is no doubt. It has been introduced in a hmited way 


into our great schools, as Harrow, Rugby, and Eton; # 


and, so far as it has gone, it has not only not been 
attended with any diminution of &cquirements of other 
branches of knowledge, but rather the contrary. In some 
of the national schools in Ireland, Science has been intro- 
duces, and we can bear testimony to the amount of useful 
information acquired by a class of boys in chemistry at 
the National School in Shgo. l 

The most difficult question for the School Boards to 
determine will be how te begin. In nine cases out of ten 
they have no men of Science to direct them, There is 
one comfort in London, that the Board will have a host in 
Professor Huxley, who, if they will listen to him, is un- 
doubtedly capable of giving good advice. He will be 
ably backed by Miss Garrett, who, with her medical 
education, will be fully able to appreciate both the sub- 
jects and methods of any attempt to teach Science in our 
schools, Mr, Lucraft, the working man’s candidate, has 
also advocated the teaching of Natural Science in schools, 


If the other candidates said anything on this subject, the ` 


reports of their speeches have not yet reached us. Still 
we may hope and we would especially recommend to the 
reading of allmembers of School Boards a “ Report ofa Com- 
mittee appointed by the 3ritish Association ‘on Scientific 
Educationin Schools.” It isa parliamentary paper, pub- 
lished in March 1868. We do not think this paper had 
the attention paid to it demanded by its intrinsic im- 


“portance; and we are glad to recommend it, as especially 


adapted for the reading of members pf School Boardsand œ 


of all interested in education. 


eo r 
Without having afly cut and dry qystem,to offer to the eè 


public, we would advise that some attempt be made to 
teaeh some quantum of Natural Science somehow. The 
present masters will probably beutterly ignorant of any 
branch æf Science, but there are plenty of students of 
Science who would undertake at first to instruct, perhaps 
in several schools. They should be instructed to téach 
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childreñ to observe facts, ànd lead them gradually from'| and interpreters of Science, Wor can we conctive of any 
& (d 


_ laws*of Science. Such olasses‘are formed in Germany, in 


what are called Real Schule, and the"system has been: 
introducdd into Eagland under the name of Object, 
Such teaching might be preparatory to taking: 


æ lessons, f 
up ‘any one branch of Science, such.as Chemistry, Experi- 
mental Physics, Botany, or the elements of Human 
Physjology. 


We are glad to find that this subject has again been 
taken up by the British Association for the Advancement’ 


of Science. A few days.ago a deputation of this Associa- 
tion waited of the Vice-President of the Council for the 
purpose of presenting a memorial on scientific teaching in, 
elementary schools, Their reasons for urging this subject, 
they say, are three : “ Firstly,” the memorial says, “ we, 
conceive such teaching to be one of the best instruments of 
education in the sense of intellectual discipline, and in many’ 
respects better calculated to awaken intellectual activity 
than other studies ; secondly, we think that*a kffowledge 
of the elements of Natural Science has a high value as in- 
formation; and thirdly, we are of opinion that! scientific‘ 
training and teaching in the elementary schools will afford, 
the best possible preparation for that technical education’ 
of the working classes, which has become indispensably, 
necessary to the industrial progress of the country.” 
@ The subjects they propose to be taught are elementary: 
Physical Geography, elementary Physics and Chemistry, 
elementary Botany, and elementary Human Physiology.' 
They think that by such an education the children of! 
“the poor and necessitous” might be prepared to take’ 
advantage of the scholarships and exhibitions which are 
now only open to the children of the well-to-do classes: 
of society. E. LANKESTER 





“THE LEARNED SOCIETIES AND THE PRE- 
SENT CONDITION OF SCIENCE AND 
LEARNING 


HE appointment of the Royal Commission on the 
present condition of Science will naturally turn the 
-attention of many minds to the subject, and its discussion 
will certainly elicit many suggestions and schemes for: 
the better culture of knowledge. The question is so 
‘large, so important, -and so difficult, that the freest 
possible discussion will be necessary for its’ satisfactory 
solution. l 
At present we wish to direct attention to the question 
as to how we may obtain from the Learned Societies of. 
the United Kingdom the greatest possible aid in the im- 
provement of natural knowledge. The number of these 
societies is now large. Some of the provincial societigs 
can claim an hon8urable place even when compared with 
the ass®ciations which are not confined to any one locality 
in their choice of members. Members of the Literary: 
and Philosophical Society of Manchester, it should be 
e yememberady weree the first who®were favoured with 
Dalton’s Atomic Theory. Of what we may call the national 
societies, the number is increasing yearly, greatly te th 
detriment of real progress. Membership in these societies 
is coveted because it is supposed to indicate the possession 


of certain acquirements, it being Jhought, not unnaturally, 


that the meinbers have won their spurs & investigators 
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simple facts to the more obvious and easily understood: 


better tests than those at present applied to candidates. 
Examinations are clearly impossible in this case, even if 
one were fully cenfident of the certainty of that method for 
detecting ability. It ise evident that, on the whole, the 
regulations now enforced have been successful in’ their 
object, and tHat membership ofa British Learned Society 
is generally not only a coveted distincti@n, but one 
deservedly prizeable. ° 
Year by year these societies gather up the result of 


epatient investigations, of long and careful resemrch. Re- 


cording new facts, illustrating old truths, dissecting error, 
they pursuega course of steady consistent usefulness. . 
Every onë who has had to work up some special topic, 
must have a feeling of gratitude for the aid he has re” 
ceiveéd from their publications. The societies are doing 
a good share of honest work, and doing it well. Their 
ranks include thg most distinguished and the most ardent 
investigators in each branch of learning. Still we need 
not attempt to disguise the fact that they do not con- 
tribute so largely to the advancement of knowledge as 
it is desirable they should do. They have forgotten, or 
never known, that unity gives strength. They have neg- 
lected the great fact, daily becoming more apparent, of 
the unity of knowledge. 

“ The divisions which we establish between the Sciencs 
are, though not arbitrary, essentially artificial The sub- 


@ . » >» * r 
ject of our researches is one: we divide it for our conve: 


.nience, in order to deal the more easily with its difficulties. 


But it sometimes happens—and especially with the most 
important doctrines of each Science—that we need what 
we cannot obtain uader the present isolatign of the 
Sciences,—a combination of several special Soini of view ; 
and for want of this, very important problems wait for 
their solution much longer than they otherwise need do. 
To go back into the past for an exampte: Descartes’s 
grand conception with regard to analytical geometry issa 
discovery which has changed the whole aspect of mathe- 
matical science, and yielded the germ of all future pro- 
gress; andit issued from the union of two Sciences which 
had always before been separately regarded and pursued.” 

(Comte,) i ® 
eScience suffers not only from the causes indicated in 
the preceding extract, but also from the dispersion of 
material in different .receptacles, all of which are not 
aaressible to the student. If the number of existing learned 
bodies be taken into consideration, and also their ‘con- 
flicting claims, it will be obvious that none except rich men 
cau possess all the aid which they can give to the investi- 
gator. A paper upon the characteristics of one of our Eng- 
lish dialects might’appropriately be read before the Royal 
Society, the Society of Antiquaries, the Philological 
society, the Archaeological Institute; the Archeological 
Association, the Royal Society of Literature, the Ethno- 
logical Society, the Anthropological Society, and®a score 
or more of the provincial societies. We find a valuable 
monograph on the Lancashire dialect, in the Proceedings 
ofthe Philological Society, and another inthe Transactions 
of ‘the Literary ,and Philosophical of Liverpool, but for 
information on the eastern variety of that dialect, we. must 
go to the Historic- Society of Lancashire and Cheshire, ` 
. The Gheshire glossary must be-sought m the Aychzeologia, 
the Citmbrian in the Refal.Society of Literature,, ` 
e ° . : og 
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The same confusion may be predicated of almost every 


subject that can be taken up for inquiry. And, in spite, 


of the multiplicity of societies, there is greatly needed 
“throughout the length and breadth of the land a network 
of intelligent observers.» We propgse, as aremedy, that 
the present chaotit want of system be superseded by a 
National Institute for the Advancement of Knowledge. 
Such an instituse might readily be obtained by the amal- 
gamgtion of the present societies into one homogenous- 
body. Whatever of interest and of value British savants 
might bring before it would be welcome and appropriate, 
and would be perce IDie to the student of the “ knowledge 
which is one.” In its organisation, the first Jabour would 
be the classification into sections. Whilst, on the one 
haad, there would not be thrge or four sections to perform 
the same work, on the other hand the entire domain ef 
human knowledge could Be fairly occupied, which is not 
the case at present, and the divisions marked with much 
greater accuracy than is now possible. The members 
residing in each district would form a local section, 
hold their meetings at regular intervals, and be a 
committee charged to watch over and promote the inte- 


rests of Science and Learning in their particular neigh- 


boarhood. 

In this brief and necessarily imperfect outline, much is 
omitted. Advantages not here indicated would result from 
the creation of a National Institute for the Advancement 
of Knowledge, buf it is hoped that enough Ifas been said 
to prove the desirability of such a foundation, having for 
object the attainment (in the words of Bacon) of “the 
knowledge of causes and secret motions of things ; and 
the enlarging of the bounds of humane empire to the 
effecting of pil titings possible.” 

WILLIAM E. A. AXON 


PROF. BALFOUR STEWART'S ELEMENTARI 
«a PHYSICS 


Lessons on E lementary Phystcs. By Balfour Stewart, 
LL.D., F.R.S. (London ;: Macmillan and Co.) 


To îs a bold experiment, and decidedly deserves to 
bea a successful one. Nearly all our elementary 
works, even on mere departments of Physics, are ex- 
remely bad, especially the so-called “ original” ones ; 
ind those which have been translated from the French 
ire little suited to the genius of this country—however 
xcellent they may bein France—while they are usually 
spoiled by inaccurate translation, or by clumsy and inju- 
licious addition of a mere cobbling or patching kind. 

The reasons are not far to seek. It is very rarely that 
ve find in this country a genuine scientific man who- can, 
uike Faraday or Herschel, make himself easily intelligible 
ven on difficult subjects to an ordinary reader ; still 
nore rarely that we find such a man to have paid such 
pecial attention to the merest elements of his subjects as 
2 thoroughly understand them himself, which ought to 
€ regarded as an absolutely indispensable preliminafy to 
is teaching them to others, ‘Take for instance the ques- 
ion of the measurement of temperature in conjunction 
‘ith the second law of thermodynamics, that very second 
ew itself, or it$ connection with. the equality of radiating 
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and absorbing powers. Take even a simpler matter, the 
notion of a standard pound as a definite quantity of matter, 
not as something which shall be attracted by the eatth 
with a certain forcë. Try all the elementary works ine 
succession, and, if you are not driven m&d by their incon- 
sistencies and want of definiteness, endeavour to give in 
a clear, intelligible form the result of your studies on an} 
such questions as those just mentioned. If you had no 
notion to begin with, you will have none, or worse than 
none, at the end ; and, even if you began with thorough 
knowledge, you would probably end helplessly confused, 
doubting the simplest and most obvious truths. But this 
is the way we do things at home ; and hard, intleed, must 
be our British heads, which, after they have managed our 
“As in presenti,” &c. &c., can plunge into this further 
chaos, and rise, as they often do, refreshed and invigorated 
by the struggle. A Frenchman, perhaps even a German, 
would perish in the attemot. But for them the path is 
madè comparatively easy. 

N othing Seers plainer than this—that he who has been 
ul-taught in the elements of his subject, however he may 
advance in knowledge (which is always a man’s own 
work, whoever be his teacher), can hardly hope to under- 
stand these elements well enough to teach them to others, 
They have become to him a hateful thing, so he pushes 
on and avoids them as much as possible. Hence, that we 
may have really elementary works of a strictly scientific 
kind, we must, have, not merely a genuine scientific man 
to write them, but one whose elementaty instruction was 
good, or one whose strength has enabled him to get over 
its imperfections. These qualifications are certainly 
united in Dr. Stewart, for he had the late Principal Forbes 
for his teacher, and he is himself a man of quite excep- 
tional powers, both in experiment and in reasoning. 

It is'scarcely possible to form a judgment as to the 
probabfe success of the present work. It is so utterly 
unlike anything to which we have been accustomed, that 
we can only say we never saw such a work, in English, at 
all events. Nothing so perfectly elementary, and yet 
throughout so intensely suggestive, have we ever met with. 
Even while reading the introductory chapters, we have 
several times laid down the book to follow trains of 
reasoning suggested by a single happy phrase that 
showed us something with which we had considered our- 
selves familiar, from a perzectly novel and interesting 
point of view. This, of course, will not strike the be- 
ginner, neither will it impede his progress; for it is not 
learned and abstruse disquisition or discussion, it is simply 
the clear vision of the writer. 

Dr. Stewart does us much more than justice in the Pre- 
face, for he exaggerates the importance ofa few sugges- 
tions of ours, made only with the view of keeping him to 
his on plan, which we consider to be an admirable one. 
The grand modern ideas of Potential and Kinetic Energy 
cannot be too soon presented to the student; he ought to 
be familiarised with them as soon as he’ commences the 
study of Physics. Inffacé, we believe that before many 

centuries have passed, perheps before fifty years have 
elapsed, the word Force will have become as much a 
nuisance and an impediment to the peginner in Physics 
as the phrase J Centrifugal Force is already. 

However this may be, the work before’us is an excellent 


ong andwill certainly (¢f thePe be teachers found sufficiently 
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ZwstPucted to recognise tte merits, and sufficiently humble! i 


and enterprising to stoop to learn angw, and by a better’ 
method, the elements of thei? science), take its place at the 
head of elementary treatises on its@subject. It is by no, 


_meang faultless no first edition on so new a plan could 


quite avoid confusion ; there 15 excess of detail on many: 


«points, too little on others, and the language, though gene- 


rally correct throughout, is sometimes almost mystical. 

This is not a reproach—quite the reverse—for it is mainly 

in these passages that we feel the strength of the author, 

and we are unfortunately not speaking from the beginner's 

point of view. He has evidently thought deeply, and the: 
result is ig all cases well worthy of careful study, especially 

for those who think themselves thoroughly masters, if but, 
of the merest elements. No one can read the work without’ 
feeling that he has still something to learn, even in the 

most prosaic parts of the science. Dr. Stewart does not,: 
as it were, follow the ordinary laws of war; he abjuges’ 
pipe-clay and red tape, and he has a method of his own 

which we cannot but think is calculatedeto do a real ser-' 
vice to the beginner. Even methods in mathematics. 
cannot be stereotyped ; Euclid is about to be laid on the’ 
shelf; and itis not at all unlikely that in a few years the 

so-called Cartesian +, y, 2, will disappear, to make way for 

Hamilton and his vectors. Thus it is, and shall be, with 

the so-called statical proofs of the Parallelogram of Forces, 
we shall get back to Newton’s methods as nearly as 

modern nomenclature will permit; and so likewise in 

other parts of pkysics. The reign of inartifciality and 

simplicity must soon be inaugurated, and this work will 

greatly tend to hasten its advent. 

It would be improper to finish without finding some 


‘additional fault, especially after all we have said in praise 


of the work, and even Dr. Stewart’s recent accident (from 


' the effects of which we are delighted to hear he is 


steadily recovering) must not influence us. ° 

The printing is excellent ; but some of the woodcuts 
(the balance, p. 59, and the strained beam, p. 71, for 
instance) are not merely execrable, but, what is far worse, 
misleading. No mention is made of the Peltier effect at 
a thermoelectric junction, nor is Sir W. Thomson’s so- 
called “specific heat of electricity” alluded to, though 
both might easily have been introduced without increasing 


‘by more than a page or so the bulk of the volume. These” 


are matters of such fundamental importance, and are 
capable of such easy description, that they certainly ought 
to have been given. There are other points of a similar 
kind, but it is not necessary to mention them. 

Dr. Stewart very fully treats of the grand question of the 
equality of Radiation and Absorption, the question which 
first brought him prominently before the gcientific world ; 
but he has done ıt with such an excess of modesty that his 
own genuine claimssmight be endangered, were thewe not 
happily other works in which his services to this important 
branch of science are fully recognised.- - 

It is peculiarly sad that Prof. Stewart should have 
been temporary disabled just when he was getting into 
working trder iis Physical Laboratory in Manchester : 
no one is better fitted for such work than he is; let us 
hope that he may soon be in a position to refumg the 
direction of it, andto teach beginners by means of his 
excellent Manual. . * 

i ° A P, G. TAIT 
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OUR BOOK SHELF » 


The Academy. Vol. I. (London: Wiliams and Nor- 
gate. 1870.) 


a 
JNE congratulate our twin brother (or sister?) the Aca- 


demy, on the appearance of its fitst volume. The journal 
had at its starting a clear ratson d’être, to respond “toa 
widely felfand constantly expressed dissatisfaction with 
the existing organs of literary and sciengific criticism.” 
The wide field embraced in the programme has rendered 
the editor’s task anything but an easy one. Of the littrary 
department ıt does not come within our province to speak; 
the scientific portion, we can fairly say, hasebeen honestly 
and ably executed, This department consists of two sec- 
tions-—oyiginal reviews, and scientific notes. The former, 
in accordance with the practice of the rest of the paper, 
are all signed. The desirability of signed articles 1s ọne 
that has been much debated. Whatever may besits rela- 
tive advantages or disadvantages in literature or politics, 
we are convinced that in science the former greatly out- 
weigh the latter. In reading a criticism on a scientific 
work, it is before all things necessary that we should know 
that the critic has a right, from his own knowledge of the 
subject, to speak with authority. The signatures to the 
scientific articles which will be found in this volume are 
themselves sufficient guarantee that the subject is dis- 
cussed from a standpoint from which something is to be 
gained by the reader. The scientific notes consist of 
paragraphs under the various heads of chemistry, physics, 
geology, zoology, botany, physiology, &c., epitomising the 
most important discoveries or researches of the month. 
Though the subjects are rather unequally treated, the 
notes have gvidently been drawn up with great care by 
competent men, and the whole gives a very fair réswmeé of 
the more important advances in each department of 
science. If we might mention one section that appeafs 
tous to have been particularly well done, it is that of 
physiology. A àst of the new books of, the month, 
English and foreign, is also given,and the titl§s of the more 
important scientific magazine articles, with occasional 
abstracts ofthem. We notice with pleasure the conscien- 
tious manner in which the editor invariably acknowledges 
the source of his information, a practi€e wę could wish to. 
see more generally carried out by his brothers of thacraft. 
Other literary journals have been content hitherto tc 
supply their readers with their modicum of science eithes 
second-hand and very much out of date, or with a disre. 
gard to accuracy which has rendered it perfectly value- 
less. The Academy is doing good service-in bringing 
scientific subjects before educated readers whè have ne 
special scientific bias, in a style that is likely to interes 
them in it, and in a manner that may be relied ons sounc 
and accurate, and calculated to increase the knowledge i 
which they arc, as a rule, so lamentably deficient. 


Die Praxis der Naturgeschichte, Zweiter Theil: Dermo 
plastik und Musceologie, oder das Modelliren der Thier 
und das Aufstellen und Erhalten von Naturalien 
sammilungen. Unter Mitwirkung von Praparato. 
Bauer, Prof. Dr. G. Jager, Stadtdirektions Arzt Dw 
Steudel, und der Thier- und Landschafts-Maler, Pav 
Meyerheim und Friedrich Specht; von Philipp Leopol 
Martin. 8vo, pp. 240, six plates. (Weimar: B. I 
Voigt. London: Williams and Norgate 1870.) 


FEW tasks are more distressing to a riht-minde 
naturalist than the inspection of the ordinary mounte 
specimens of animals in most museums ın this countr 
and elsewhewe. More hideous spectacles than usuali 
megt one’s eyes when visiting thege establishments 

ıs impossible for man toform, or mind-toimagine. Som 
little advance, it is true, has-been made of late year 
upon what was formerly the prevailing type of a “ stuffe 
beast.” But noereal reform can, take place until tł 
ciators of museums have «come to recognise the gre: 
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truth, tRat, unless seach objects are properly mounted, it 


is worse than, useless to exhipit them to the public at all® 


They should be taken down and stowed away in drawers, 
or preserved in any other way that may be convenient for 
scientific study. Left in their glass cases, they are much 
more likely to repel than to attract the ordigary observer, 
for whose benefit the exibition is intended. ° 
Under such crrtumstances we cahnot receive otherwise 
than with pleasure a treatise prepared with fhe view of 
teaching the true principles of the art of taxidermy and 
their proper aPplication. The Royal Cabinet of Natural 
History at Stuttgart is well known to those who have 
visited it as one of the few institutions of this kind where 
real care ang skill are exhibited_in the mounting of the 
specimens, and no one can be more fitted than its, ener- 
getic “dreparateur” to give instructions upon a subject 
of which he has shown such perfect knowledge. Herr 
Martin has, moreover, obtained the assistance of several 
iffdiviguals who are fully qyalified to assist him in his 
task, which appears to have somewhat of a comprehensjve 
scope. Ina former parof the present work, Herr Martin 
has treated of the various methods of collectinganimals of 
all sorts in the field, and of preserving thera for scientific 
purposes, The fact. of a third edition of this former 
part having been already called for shows that the work 
has been appreciated by those or whose instruction it 
is designed. In the present section .of his volume, Mr. 
Martin and his fellow-workers treat more especially of 
the processes to be performed in the museum itself, 
such as the modelling in plaster of beasts large and 
small, the formation of preparations of the internal 
organs, the making of skeletons, and the mounting of 
microscopical objects. Full instructions are hkewise 
given upon every point connected withethe practical 
working of a public museum, not only*as regard the 
objects themselves, and the best mode of exhibiting 
ethem, but also in relation to the wants and requirements 

of the visitors that resort to such institutions, 
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LETTERS TO THE EDITOR 


[The Editor goes not hold himself responsible for opinions expressed 
e by his Correspondents. No notice is taken of anonymous 
communications. |. 





Mimicry versus Hybridity 


BEFORE attempting to combat the old theory under which Mr. 
Murray has taken refuge, in opposition to the theory propounded 
by Mr. Bates, I must first make afew remarks upon the different 
forms of mimicry to which the Lepidoptera are subject. 

Mimicry may be divided into two heads, viz. :—the mimicr# 
of one lepidopterons insect by another, and the mimicry of the 
vegetable kingdom, and af backgrounds generally, by Lepidoptera. 
As Mr. Murray doubtless refers to only the first of these heads 
when he speaks of hybridisation, I need not trouble the reader 
with any remarks respecting the second. Mimicry, then, between 
butterflies and moths, may again be divided into three sections : 
that which modifies both sexes, that which chiefly modifies the 
females, and, lastly, that which chiefly modifies the males ;* 
these variations of modification are all easily explained by the 
theory of protective assimilation variously adapted to the economy 
of the different modified species ; but it can m no way be ex- 
plained by the theory of modification by hybridity. Mr. Murray 
speaks of hybridisation.as if it were a thing recognised by lepi- 
dopterists, and of no uncommon occurrence, whereas it has, so 
far as I know, only occurred in the Heterocerous Lepidoptera, 
and only between species of the same genus; there 1s, indeed, 
a case on record of a skipper butterfly and a burnet moth being 
taken s coitu, but, no reasonable bemg coujd expect that any 
issue would result jrom such an union; again, I maintaip that if 
it were-even possible for hybridity to occur between different sub- 


* An interesting illustration of this type of mimicry exists between the 
enera Belenois and Mylothris, the males of the African group of Mylothris 
being identical in colour with males ofthe genus Ze/enozs (sub-family Peirinz). 
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orders, families, or even genera of Lepidoptera (which, by the 
way, is as likely as hybridity, between a vulture and a dove or 
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a horse and a rabbit), the offspnng would inevitably be mWMlified 
in structure Just as much as hybrids between distinct©ages or 
species of vertebrates are ; they,would moreover, 1f fertile, cer- 
tainly revert to one oyother of the partnt stocks, which, how- 


ever we do not find to”be the case; if the feitilisation of flowers, 


and butterflies were the same, hybrids mighy be as conwmon in 
the one case as the other, anc the results attained might be more 
nearly alke; but as butterfies are not fertilised through the 
transmission of pollen by external agencies, and as they seem tô 
have a decided preference Zor mates belonging to their own 
peculiar species, hybridisation must needs be a thing almost un- 
‘known amongst them. Lastly, I need scarcely say that the fact 
of birds hunting by sight and not by smell only does not in any 
way destroy the argument respecting the favoured and non- 
favoured species of Lepidoptera ; the same thing may be said of 
lizards, frogs, dragon-flies, and spiders, which all of them per- 
secute the order, and which all avoid nat those insecfs only which 
have a peculiar odour, but these which, like the Danaine, Hel.- 
conine, Acerwut@, and others, have an acrid taste resulting from 
an offensive liquid which they exude from the body. I have been 
more fortunate than Mr, Scudder, inasmuch as I have frequently 
seen birds catch and devour the unprotected species upon the 
Wing, whilst I have received abundant evidence both from 
scieitific and non-scientific collectors respecting the perfect im- 
munity whieh the Davaime, &c., enjoy from all kinds of persecu- 
tion, whilst their less fortunate brethren come to an untimely 
end. * 


British Museum ARTHUR G, BUTLER 
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IAM rather surprised that Mr. Andrew Murray should have 
advanced his theory of mimicry being due to hybridisation, with- 
out adducing one solitary fact to prove that hybridisation be- 
tween distinct fawizltes of insects ever” occurs, or that, if it do 
occur, the offspring are fertile zafer se. Mimicry is most frequent 
between very distinct families or higher groups, and often Le- 
tween different orders of insects. Wega? fairly consider that 


the “natural orders” of plants, as being the next well-marked ` 


‘groups above genera, are about equivalent to the /amulies of 
insects, so that the analogy furnished by hybridisation among 
plants, @n which alone’ Mr. Murray’s theory is founded, wholly 
breaks down, unless he can show (which he has not done) that 
such hybridisation occurs between species of different “ natural 
orders,” or of well-marked groups higher than genera. It would 
be mege waste of time to discuss the details of a theory whose 
fundamental assumption is not only quite unsupported by fact, 
but is diametrically opposed to the almost, 1f not quite, universal 
fact that hybrids do not occur between species of different families 
or higher groups. 

Mr. Scudder’s letter contains some interesting and suggestive 
facts, and opens up a new field of investigation as to the 
immunity of certain species, in their egg or larva state, from the 
attacks of hymenopterous and dipterous parasites. It is, I be- 
heve, now stated for the first time, that the peculiar secretions 
which render the Danaidz distasteful to birds not only extend to 


their larva and egg state, but act as a safeguard from the attacks 


of parasites. The objection that it would have been more 
advantageous for the larva than for the imago of the Lisenztis 
misippus to mimic the Dusars archippus, appears to me to have 
no weight. We do not know, for instance, 1f such mimicry 
would be any defence against parasites who may be guided by 
smell rather than sight; and from the frequent limitation of 
certain odours and secretions to whole genera or families, the 
variations necessary to produce them may be of rare occurrence. 
The fact tht Limenits missppus and L. ursuta are about 
equally plentiful is not at all remarkable, since there are species 
ofeall degrees of rarity in every extensive group $ but in this case 
it happens that both. insects are mimicker Limenitis ursula 
resembling the common N. American Papilio philenor, especiall 
on the under side, which is exposed when the insects are at rest. 
This case of mimicry is not so perfect or so*striking as the other, 
but that it is one is epretty certain, and there are several other 


* The Hon. Mr Justice Newton, who assidudusly colfecfed and took 
notes upon the Lepidoptera of Bombay, informed me that the Charaxes 
Psaphg of Westwood wes continually persecuted by the bulbul, so that he 

ely Captured a specimen of this spesies which had not a piece snipped out 
of the hind wings ; he offered one to a bulbu} which he had in a cage, and 
it was greedily devoured, whilst it was only by repeated persecution that he 
succeed@éd inemducing the bird to touch a Danais, which he offered to it 
e AT 
e @ $ ë é 


"a 


te 


b 


166 » T NATURE 


< z> f h 
instances in various parts of the world in which Pafifios of cer- 
tain groups-are the objects of mimicry. Although Mr. Scudder 
has ngver seen a bird capture a butterfly, others have been more 
fortunate, and that they are thus captured very largely ın the 
tropic® is certain. It is not improbable, ‘from the rarity of 
mugucry in the temperate zone,*that the few cases which exist 
may have been produced under the more f€vourable chmatal and 
“organic conditions of the semi-tropical epochs. anterior to the 
glac.al period. © , ALFRED-R, WALLACE 
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, The Difficulties of Natural Selection 

- THE papers read by me before the Entomological Society ‘On 
the Relation between the Colour and the Edibihty of Lepi- 
doytera and their Larve” having been noticed and commented 
upon by Mr. A. W. Bennett and others in NATURE, I have 


deemed it desirable to offer a few remarks on the subject. e 


The object I had in making the experiments was to ascertain 
whether theig could be proved to exist any relation between the 
colours of larvæ and theix®edibility. 

- The disciples of Mr. Darwin argued that the brilliant colours 
of so many male birds arose from sexual selection, and that the 
equally striking colours of flowers were but guides to insects, to 
enable them to cis‘inguish, at some distance, the flowers from the 
leaves, and thus inswe fertilisation by the interchange of pollen, 
Such reasons, however, were quite valueless to account for the 
bright colours of the asexual larvae of many Lepidoptera, several 
species of which are banded and striped with Wue, Fellow, and 
red; colours which mstead of concealing them by harmonising 
with the leaves on which they feed, me often in complete contrast 
with the v. f 

Now Mr. Wallace had a theory that these gaily coloured larvæ 
weie uneatable by birds, and that their gay colours were pro- 
tective, because if they were indistingwshable from eatable 
species, they would be seized by birds, and though ejected 
afterwards, would be so much injured that the probabyhty of 
their becoming imagines would be very remote, even if they 
were not at once killed. 

This I found to be the case ; in my experiments extending over 
many years, and m@&t garefully made with several species of 
birds, I have not met with one instance in which a strikingly- 
coloured larva was eaten. In most cases they were not even re- 

- garded when thrown into the aviary, although I had several 
birds always on the watch for the eatable species, -with gvhich I 
constantly fed them ; while these latter were seized immediately 
they were seen. 

The larva of the Cucullia verbasci'is conspicuously coloured 
blue and yellow, and feeds without any attempt’ at concealment 
on several species of Verbascum. I placed fhe plants in the 
aviary, and fed the Cucullie upon them until every leaf was 
devoured, and the caterpillars gnawed holes in the stem ; but 
not one was in the slightest degree injured, yet at the same time 
other lai vee were greedily eaten. : + 

On the other hand, I found that all larvae were eagerly eaten 
which have soft smooth bodies and dull colours, while the hairy 
larvee are rejected entirely. if 
. These eatable species are protected in various ways; some are 
nocturnal in their habits, déscending to the ground during the 
day; some feeding on the under sides of the leaves; others 
arrange their bodies in a line with the shoots of the plants and 
look like a streak of the bark ; some are of precisely the colour 
of the leaves, or even of the coroila of the plant on which they 
feed; others roll themselves up in leaves, the larve of the 
Geometrid@ are ofterr exactly like twigs, with the terminal and 
side buds imitated. 

. This latter resemblance is so complete that, after being thirty 
yens an entomologist, I was deceived myself, and took out my 
piuning scissors to cut from a plum-tree a spur which I thought 
I had overlooked. This turned out to be a larva of a Geometer 
two inches long. I show@d it to several members of my family, 
and, defined a spa@e of four inches in which it vas to be seen; 
but nowe of them could see that it was a caterpillar, Surely this 
was a case of protective mimicry. 

All the eatable larv% agree in not moving when there appears 
the least danger, andevery rarely moving at gll during the day. 

Even if thege wereano cases of protective mimicry in the lai val 
states of Lepidoptera, I do not think that would be any argument 
against the existence of such in the perfectstate, It appgars to 
me rather that as so few specimens become imagines ın propoe- 
tion to the eggs producedg the more need is there that these few 
should survive. eee 
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-I cannot, therefore, agree with Dr. Scugder in thinkéng thaġ 
imicry has been supposed to exist where 3t is least wanted, viz., 
in the perfect state of Lepidoptera. Nor can P coincide with 
Mr. Bennett that it is a matter of indiffz:rence to the supporters 
of the theory of Natural Selection whe her twig-like caterpillars 
are eaten by birds or not. 
twigs that they aie passed over as such by insectivorous birds, and 
tlfat the closer the resemblance the befter their chance of escape. 
I believe myself that Mr. Darwin’s theory will survive, and 


even be benefited by, the criticisms of its opponents ; but what I~ 
do diead is the injury it may receive from the false arguments of 


some of its illogical supporters. e - 
Lest I may unwittingly place myself in the latter categoy, I 
will bring my remarks to a close. J. JENNER WEIR 
6, Haddo Villas, Blackheath, S. E. 
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-Butterflies and Birds 


A CORRESPONDENT in NATURE, Dec. 22, states that after 
fifteen years’ experience in butterfly hunting, he has never seen 
one in a bird's bill. I was not awae the circumstance was um- 
usual, for I have frequently seen fhe common sparrow chifse and 
capture such butterflies as V. urtice’'and P. rape. It is quite a 
hare and greyhound affair, the butterfly often eludinz for some 
time the swift pounces of its pursuer, so that the hunt is a long 
one. - : 

St. John’s College, Cambridge 


Ceratodus Forsteri 


SIR PHILIP GREY. EGERTON presents his compliments to the 
Editor, and would esteem it a favour if he would insert the 
following paragraphs, from two letters recently received from 
Professor Agassiz, in an early number of Nature. It will be 
gratifying to all men of science to know that the distinguished 
Professor has so far recovered fiom his late severe illness as to be 
able again to interest himself in scientific pursyts. ~ 

Oulton Park, $larpoiley 


LJ . . 


“ Cambridge, November 9 

“I am slowly recovering, and find myself gradually refurning 
to the ways of active life. As I wake anew to feel an interest in 
scientific pursuits, there is nothing for which I have a greater 
longing than the fossil fishes. If I could leave my house I 
would fly to you to 1€sume the examination of yo@r and Lord 
Enniskillen’s collections. The recent discovery of Krefft has 
added fuel to the fire, and I feel the most intense desire to revise 
the facts bearing upon the relations of the Ganoids and Sela- 
chians in general, and more particularly those of the Coelocanthi, 
to which, from the examination of the kelkon eent me by 
Krefft, I find his Ceratodus Forster: belongs. It will no doubt 
turn out that the Dipterini are close relations. In this connection 
I am reminded of what you once wrote to me of the teeth of 
Ctenodus. Will you now have the kindness to give me all the 
particulars? I am having sections of :the teeth of Ceratodus 
forsteri and some of the fossil species made for comparison. I 
have little doubt already that this genus will turn out ta be one 
of the most curions syzfietic types (I call them) in the animal ` 
kingdom, exhibiting characters of Placoids (Selachians),in the 
teeth, Ganoids in the scales, their embryonic characters m the 
preservation of a dorsal chord, instead of distinct bony vertebrae, 
and finally hollow bones as in birds,” i 


~ “Cambridge, Dec. 8 

“I take it some of your naturalists will crow over what they 
will be pleased- to call my,stupendous mistake in referring the 
teeth of Ceratodus to the Selachians, when the fish proves to 
have large imbricated scales; and yet I never was more 
pleased than when I learned the fact, for it settles beyond dis- 
pute the existence in nature of types, to which I have long 
ago called attention, under the name of symthetic types (see my 
Essay on Classification), but of which naturalists have thus far 
taken little or no notice. When I described the teeth of Cera- 
todus as those of a distinct genus among the Cestraciogts, I was 
led to do so by appearances which secured for this association 
the assent of all naturalists. As long as the fossil teeth only 
were known, nobody questioned the relationship. Owen him- 
self, in his ‘Odogtography,’ mentions the tgeth of Ceratodus 
and thejr structure, and has not a shadow of g doubt that I `am 
right in placing that genus near Cestracion ; and now comes the 
discovery that Ctenodus, a genus also referred to the Cestra- 
cionts, is based upon the dental plate of a bony fish, closely allied 
to the one recently discqvered by Krefft, and referred by him to 
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e the geaus Ceratodus, Is not all this the most palpable evidence | - Last year I had a Darlingtonia before me for some three or 


that there exist in nature types which combine structural featuges 
that are entieely separate in other types? and ıt is to such types 
I have applied the name of synthetic types.” i 
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~ Lumiere Cendree e 
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Ir may perhaps be o® some interest to you to know that the 
phenomena of ‘‘ Lumière cendrée” was distinctly seen in Surrey 
on the evening of the 25th inst., between 4 and 6 P.M. With 
the aid of an_opera-glass, I saw clearly the whole of the dark 
portion of the moon’s disc ; and some friends who were with me 
atethe time were able to see it with the naked eye. 

if H. G. S. SMITH 





Trinity College, Cambridge, Dec. 27 


Measurement of Mass è 


' WITH reference to the very favourable notice in your last 
*humber of my edition of Desghanel’s ‘‘Traité de Physique,” will 
you allow me to remark that my reason for rewriting the section 
on mass ($ 42) was that Reschanel, in accordance with what has 
been till recent years an almost universal custgn, employs a 
variable unit of force, and, as depending upqn this, a variable 
unit of mass, so that the number denoting the mass of one and 
the same body ıs diminished as the body is carried from the 
equator to the poles, and would increase up to infinity if the body 
fell to the centre of the earth. 
The reviewer says, ‘the conception of mass is always’a diffi- 
éult one for a beginner.” This is doubtless true when the con- 
«eption is hampered with the inconsistencies arising from this 
vicious system of measurement ; but I do not think the concep- 
. tion of a pound or gramme of matter presents much difficulty, and 
these are the units in which, according to the best modern usage, 
I have indicated that mass 1s to be expressed. . 


, As regards the coefficient of absorption of ammonia, the re- | 


viewer is right. A mistake was commuttedein extracting the 
number from a table, of which, if I may judge by his initials, the 
reviewer is the author. In future, I would entreat him to 
make his tables more easy of reference. J. D. EVERETT 

_ Belfast, December 26 


b Hailstones 


In NATURE of the 15th there is an account of hailstones of a 
form deviating considerably from the spherical. Hailstones are 
frozen raindrops? and a iain-drop falling through a vacuum 
would of n&cessity be spherical, but in falling through the air it 
must tend to assume the form of least resistance, whatever that 
may be. I was told many- years ago of hailstones which had 
been picked up and found to be of the form of Minié bullets. 
I do not vouch for the truth of this, but I think it Itkely; the 
Minié bullet was, I believe, the nearest approach to the form of 
least resistance that the inventor was able to anive at. 

? JOSEPH JOHN MURPHY 
.Old Forge, Dunmurry, Co. Antrim, Dec. 20 Py 
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Darlingtonia Californica 


Mr. ROBINSON’s suggestion, reported at page 159; as to the 
cultivation of this plant in England, has been anticipated by 
Messrs. Veitch and Sons, who have grown the plant for a con- 
siderable time in their houses at Chelsea. 

In London, as in California, this curious plant possesses the 
same irresistible attraction to insects, and as I have repeatedly 
examined living plants at Chelsea, perhaps the followmg notes 
taken in connection with those printed in-your last number may 

- have some interest. 

This so-called ‘‘ pitcher plant,” when fully grown, resembles 
in shape, the upraised head and body of an excited cobra, with 
hood expanded and prepared for a spring; the head is at right 
angles with the hollow vertical body, and apparently presents no 
opening by which an insect could enter ; under the place where 
the lower jaw woyld be, hang two lafge reddish appendages like 
the ‘* wattles”’ ot a fowl. At Chelsea this plant possesses such 
an extraordinary attraction for flies (principally blue-bottles), that 
the hollow *'pitcheis” are generally full of their dead bodies ; 
what this attraction is I am unable to say, as the plant is scent- 
less. : r 


d 
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four hours, whilst sketching it, and I then observed that the 
blow-flies made straight for it immediately they entered tlfe room. 
Insects alight on the red *‘wattles ” and then fly uptvards into 
the (previously unseen) sgn ia entrance to the tube; owing 
to the sudden twist gn the neck- of tHe pitcher, they are at ‘once 
compelled to.descend the hollow body, and, as far as I have 
observed, they never return alive. They keep up & buzzing 
noise for half an hour or so, and then apparently die. 

The old “ pitchers” are generally full of dead flies, &c., and 
the lowermost insects, in rctting, cause the “pitchers” to decay 
and split, the flies within being then displayed. These dead 
flies often drop out through the fissures and become grouped 
round the bottom of the plant. $ 

WORTHINGTON G, SMITH 





Aurora Arcs in the East 


.1 AM inclined to agree with Dr. Butder as to the invisibility of 
Auroras by daylight, yet I can confidently assure him that Ihave 
many times seen the arch “almost due east,” that is when the 
extremities point N.N.W. and $.S.E. When such a pheno- 
menon occurred in Newfoundland, some of the old weather- 
wise settlers would tell me to expect falling weather (snow or 
rain) on the following day, as the Northern Lights were in the 
south. But Iam sorry to say that I did not note how often the 
Aurora appeawed as above, but I did-note that snow fell on 
seventy-eight consecutive days in the autumn of 1867 and com- 
mencement of the winter of 1868. HENRY REEKS 
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“The Milky Way 


In the number of NATURE for November 17, Mr. John 
Jeremiah states that ‘‘ Heol y Gwynt” is the only proper Welsh 
name forthe Milky Way. Such is far from being the case. I 
am acquainted with no less than wime other names, equally 
proper for that luminous appearance, such as y wybr llaethog, 
y fordd laeth, llwybr y- gyni, galaeth, etrianrod, crygeidwen, 
caer Gwydion, lhoybr Olwer, and luwybr'y mab afradlawn. Of 
these names, y d/zuybr Maethog and y fordd laeth answer precisely 
to Milky Way ; Zzuyér ygwrnt (common enough in Carmarthen- 
shire) is synonymous with eol y gwynt; galaeth (from Uaeth, 
milk) ecorresponds with gclaxy ; erienrod signifies a bright 
circle ; and crygeidwen a white cluster. To caer Gwydion (the 
mural enclosure of Gwydion) belongs a tale, which may be com- 
pared with the stories of classical antiquity on the same subject. 
Gwydion is a noted character in early Welsh romance, in which 
he figures as an astronomer andan enchanter, He was the son 
of Don, king of Llychlyn or Scandinavia, and is said to have 
lived in the fourth century. According to the Welsh poets, he 
travelled through the heavens in search of a lady, who had 
eloped with Gronwy Befr, and left a track behind him, which 
has ever since been called Caer Gwydion., When he found the 
faithless lady he changed her into anowl. His scientific acquire- 
ments are often mentioned in Welsh mythology, and flequent 
allusions are made to him as an enchanter by the early bards, 
He is said to have been instructed in magical arts by Math ab 
Mathonwy, and in the Mabinogi, or tale which bears the name 
of the latter, his achievements are detailed at length. According 
to some of the Welsh records he was buried at Morfa Dinlle, 
on the seashore near Carnarvon. 

Gwydion 1s not the only one of the family of Don whose name 
is associated with astronomy. Don himself gave his name to 
the constellation of Cassiopeia, which is called in Welsh Zips 
Pon, the Court of Don ;-and Caer Arianrod, the Corona Borealis 
or Northern Crown, is so' called ‘after his daughter Arianrod. 

Lhoybr Ofwen (the path or course of Olwen) refers to another 
distinguished character in Welsh mythology., Olwen was the 
daughter of Ysbyddaden Bencawr,m prince of the Northern 
Britons, who fived in the sixth century. er extreme beauty 
was proverbial, and her charms are frequently alluded tê by the 
ancient bards. It is stated of her that four white trefoils sprang 
up wherever she trod, and from this circumstance she was called 
Olwen, or white trask. She was sought in Mmarriage by Cilhwch, 
prince of Clyddon, and ‘his adventures in® order stoe obtain her 
form the subject of the Mabinogi of Cilhwch and Olwen, which 
will þe found printed, with an English translation, in Lady 
Charlotte Guest’s ‘‘ Mabinogion,” ii. 197,249 
` What connection the other name, wyr y mab afradlawn 
(the pfath*gr course of the prodigal son), may have with the 
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of any fable bearfng on the point. 
eè à D. SILVAN EVANS 





kad 

In reply to Mr. Reeks, I was, quite correct in stating that 
the Wind would blow in the course of Milky Way; and 
ta, be sure of it, I have communicated with my friend at Llanga- 
dock, whœ has repeated what I have previously stated. He 
also tells me that on Sunday night (the 11th inst. } he looked out 
and found the “wind blowing from the east, and the Milky Way 
wa$ to be seen coming fiom the north-east.” He still thinks it 
possible to predict the weather by this kind of observation. 
However, apart from this, the Welsh word is sufficient to-prove 
the correctness of my former letter, which means the ‘‘ Road of 
the Wind.” > 


Dec. 13 JOHN JEREMIAH 





e Meteoric Shower 


I OBSERVED a most beautiful star-shower on the night of the 
5th inst., at about a quarter to nine o’clock. , It crossed the 
“ial” of Ursa Major in a direction almost easterly, and 
slanting towards the earth at about an angle of 30°. At first the 
j henomenon resembled the flight of a flock of wild geese, but 
after a little the nearer stars inclined towards the earth more than 
those farthest away, so that in all I could see about thirty stays. 
I write to you as the périod of recorded star-shoygers mentioned 
in Prof. Ansted’s Physical Geography, is fiom Dec. 6th to 13th,’ 
and I observed this star-shower on the §th December. 

The Commons, Killybegs, Dec. 14 Joun C. WARD ° 
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Hereditary Deformities 


THE articles upon this subject in NATURE, Sept. 8, Oct. 20, 
and Nov. 3, remind me of what I learned fifteen years ago 
while visiting tribes of Sioux Indians, assembled to the number 
of 5,000, near the mouth of the Yellow Medicine River, 
in Minnesota, The Indians were collected at this point for the 
purpose of receiving thtir gnnuities from the U.S. Government, 
and were accompanied by their families. It is customary for 
the squaws of their tribes to have tattooed upon the promi- 
nences of their cheek-bones small discs, of from one-eighth to 
one-fourth of an inch in diameter. I was informed by a phys:- 
cian, who has passed much of his time with these tribes, that 
sometimes a child was born with these marks. This was con- 
firmed by the U S. Government Indian Agent. JI had no means 
of verifying these statements ; they were believed by my inform- 
ants, who were gentlemen of veracity. . 
; CHAS. M. WETHERILL 
Lehigh Un versity, Nov. 19 





Right-handedness 


CANON KINGSLEY is a close observer of nature, and if his 
generalisation be correct in the following instance, it would seem 
that the tendency to develop the right arm to the comparative 
neglect of the left is not confined to man, In describing the 
call-crabs of Montserrat, he says that one of the claw-arms, 


- generally the left, is dwindled to a mere nothing, and is not seen, 


while the other is disproportionately large. I am well aware 
that the claws of lobsters are seldom equal ın size, but have had 


` no opportunity of ascertaining whether it is the right or the left 


claw which is superior, nor whether there is any rule in the 
matter, a 7 C: ry 
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Sun Stroke 


@ 

IN the Revue des deux Mondes for the 15th August (page 854), 
there is a remark which, though somewhat exaggerated, is of vegy 
great value and praxtical significance. The writer says, ‘‘The 
phenompnon known as ‘Sunstroke’ is due to the action of light, 
and not, as is generally believed, to the elevation of temperature.” 
An exception has to*be made in cases where the sun playiyg, 
especially on the back of the head and negk, produces unmis- 


. takeable sunstroke. @Every surgeon pr&ctising in the East also 


meets instances of “‘solar apoplexy,” which present themselves 

as often as not during the night, but only ip the excessively hot 

weather. However, I know from personal experience thaf it i 

quite possible to lay oneself up completely with intense head- 

ache, constant nausea, cold extiemities, &c., by exposiag the 
Š X ~~ - k 7+ ` 
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Milky Way, is not obvious, as I am not aware of the existence | eyes only to the glare of the sufi, the head and neck being com- 
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- Plgtely ‘sheltered by a helmet and puggree, afid the body being at 

rest in a carriage. Further, Ihave found it passible, when 
accidentally obliged to expose myself, to avoid all inconvenience 
by merely wearing deeply-smoked glasses, my head being guarded 
only by an ordinary felt hat. But this is an experiment not to 
be tried rashly. ¢ The conclusion obviously 1s that whenever 
the® is an intense glare, whether attended by intense heat or not, 
the first condition to fulfil fs to shelter fhe eyes As the: retina 
is in tiuth an expansion of the brain, the brain is more accessible 
to external infltences through the eyes than through any other 
avenue. : _ R. Ag JAMIESON 

Shanghai, Oct. 24 
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GLYCERINE EXTRACTS OF PEPSIN AND 
OTHER FERMENTS 


A SHORT time ago Von Wittich published in Pfziger’s 

Archiv some interesting results of an attempt to 
isolate, by means of concentrated glycerine, pepsin "and 
er so-called ferments found in,animal and vegetable 
bodies. 

The mucous membrane of a pig’s stomach, washed and 

freed as much as possible from water, was finely minced 
and bruised, and then covered with pure glycerine. After 
standing twenty-four hours, a few drops of the glycerine, 
diluted with acidulated water, digested fibrin with remark- 
able rapidity. After pouring off the whole of the glycerine, 
a second, third, and even fourth glycerine extract could be 
made, all manifesting strong peptic powers. On treating,’ 
after filtration, these glycerine extracts with a large excess 
of alcohol, a slight precipitate was obtained, which, 
separated by filtration and re-dissolved in acidulated 
water, though giving only the faintest preteid reaction, 
was strongly peptic. 
- In a similar manner salivary gland and pancreas gave 
up to glycerine an amylolytic or starch-converting ferment, 
almost entirely free from proteids, and a “ laden” pancreas 
also gave up a ferment capable of digesting fibrin in an 
alkaline medium, Barley (xo? germinated) sye up to 
glycerine a non-proteid diastase ; and almonds 2 ferment 
capable of acting on amygdalin. i 

I have repeated many of Von Wittich’s experiments 
with almost entirely similar results. We,certainly have 
in glycerine a new means of working out the intricate 
problems of these so-called ferments. The glyceriffe 
extracts, for the most part at least, seem to remain un- 
changed for a very long period, so that a stock of ferment 
can always be kept in store. On the other hand, tissues 
may, by repeated extraction with glycerine, be exhausted 
of their ferment, and yet little, if any, otherwise changed, 
so-that they can be examined under conditions hitherto 
irflpossible. = 

Not the least value of the new method lies on the 
practical side. The means hitherto adopted of preparing 
the so-called pepsin for medical purposes are confessedly 
clumsy and inefficient. By glycerine we can now extract, 
without any trouble whatever, a pure palateable peptic 
liquid, one which apparently will last any length of time. 
It is, moreover, to be depended on for its peptic powers ; 
any one who has fairly tested by actuil experiment the 
various “ pepsines” of commerce, will understand the 
value of this remark, M. FOSTER 


— 





NITRO-GLYCERINE AND GUN-COTTON 


[T may be of some interest at the present moment to 
give a brief summary of certain comparative experi- 
ments undertaken with nitro-glycerine and gun-cotton, 
with a wew to ascertain their respective destructive nature 
and safety of employment as industrial or warlike agents, 
As it is occasionally inconvenient to employ a material 
of this kind in the form ofa liquid, a modification of nitro- 
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slycerine, known æ dynamite, and which is simply pow- | — floss ee, ae 
Aired. glass or sand E with the explosive, was | ASSOCIATION FOR THE REFORM OF GE 
applied in the experiment? ; the force of the dynamite METRICAL FEACHING ° 
-very nearly equals that of nitro-glycerine, and 1s of course s sO o 
. much more readily handled than the liquid explosive itself. | "PHE following circular dhas just been issued :—“ For 
- Nitro-glycerine of its compounds are the, only agents of som time pag an effort has bêrn made to im: rové 
this nature that can compete in any way with gun-cotton, | teaching of Geometry in English schools. The undersignas 
her as regarde its igniting forc® or cost of production; | --all mathematical teachers--are of opinéon that go8d would 
for this reason the experiments with these two | result from the formation ofan Association for the F 
érials have been watched with particulat interest by | of Geometrical Teaching, and are desirous to 
ilitary mef, and have indeed formed the subject of a | opinion of others who may be interested in the mover 
report recently submitted to Government by the | The objects of such an Association would be— 
nittee on Explosives. _ 
The explosive force of detonated dynamite and the 
bel gun-Cotton, as the compressed or pulped form of 
this material is termed, was considered to be about equal, | 
¿< and on this account the investigation was morégparticularly | bodies to frame their questions in geometry without refe 
i: --eonfined to the methods of ignition of the two substances. | ence to any particular text-booR. 3. To stamp with its ~ 
Professor Abel had already shown, in his communication ES some text-book already published, or to bring. . 
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lect and distribute information as to the prevailing metiod 
of instruction in geometry practised in this and othe 
countries, and to ascertain whether the desire for char 
is general, 2. To use its influence to induce examin 


_ to the Royal Society, that gun-cotton detonated pnly | out a new one under its own auspices. Should you be 
under certain contitions and but by the instrumentality | willing to become a member of such an Association, you. 
of particular agents. And here it should þe borne in | are requested to send your name and address, with a small 
= mind that there exists a very great difference between subscription to meet the necessary expenses of printing o = 
- the detonation and inflammation of gun-cotton, A block | advertising, &c., te Mr. Levett, King Edward’s School, 
=- of the compressed material, for instance, may be set fire to | Birminglaame (Signed) Rawdon Levett, M.A, Senior 
In an ordinary room without the semblance of danger, | Mathematical Master, King Edward’s School, Birming- — 
the cotton burning vigorously and rapidly, it is true, but | ham; E. F. M. MacCarthy, M.A., Second Master, pre- 
_ without any approach to explosion ; ignited, however, by | siding over the Modern Department, King Edward’s .__ 
< gmeans of a small quantity of fulminate of mercury or | School, Birmingham; J. M. Wilson, M,A, late Fellow of o 
< fulminate of silver, the explosion is of the most violent | St. John’s, Cambridge, Mathematical Master of Rugby = 
description. The fulminates above-named are the only | School; Robert Tucker, M.A,, late Scholar of St, John’s 
ones found to bring about the ignition of gun-cotton in | College, Cambridge, Hon. Sec. London Mathematical 
this truly terrible manner ; iodide of nitrogen fails to have | Society, and Mathematical Master, University College 
any effect ther@on, and chloride of nitrogeg is occasionally | School.” 
successful in doing so, provided it is empleyed as a primer A Conference is intended to be held on the 17th. of 
in sufficient quantity. While, however, gun-cotton isthus | January, 1871, at 2.30 P.M in the Mg@thematical Theatre, 
e very difficult of detonation, except by the use of special | University College, London, Dr. Hirst in the chair, for the 
means, nitro-glycerine, or dynamite, readily detonates | following purposes :—-The Association will first be or- 
under ordinary circumstances. That is to say, not only | ganised. The following resolutions will then be pro- 
> do the fymin’ites above-mentioned? secure its ignition, | posed: r. “That the main object of this Association is 
- but percdssion-cap and other compositions, as also a sharp | to induce all conductors of examinations, at which pupils 
concussion, inévitably bring about its combustion. who have been trained under different systems. present 
An interesting experiment will indeed show at once the | themselves, to frame their questions independently of any 
marked .difference between the two explosives. Two | particular text-book ; and that with a view to this object, 
wooden b8xes were filled with compressed-gun-cotton and | the members present at this meeting do pledge themselves 
dynamite respectively, and placed in asuitable position at | to use every effort to increase the numbers and extend 
a rifle range, where they could be hit with certainty by | the influence of the Association.” 2. “That with a further 
small arms. A bullet was fired at each box, and the re- | view of extending the influence of the Association, local 
sults were very conclusive ; the dynamite detonated in a | secretaries be appointed for different parts of the kingdom, 
terrible manner at the shock, while the gun-cotton was | whose office it shall be to collect information, to make the 
-o merely inflamed, and burned in a rapid but steady manner. | objects of the Association more generally known in their 
Tt was further found that in order to secure certain and | immediate neighbourkood, and to communicate on alko 
= perfect detonation, it was always necessary to employ®a | matters of interest with the Central Committee.” 3, “That 
< much larger and more powerful detonating fuze (one con- | the local secretaries, Ase facto, be members of the com-. 
taining a large amount of fulminate) for the explosion of | mittee of management.” 4. “That all members of the 
=: gun-cotton than was required for nitre-glycerine, proving | Association shall collect information with regard to text- . 
- beyond doubt, therefore, that the latter is much more | books and methods of teaching geometry in England and... 
-= readily ignited than the fibrous material. This is of | other countries, and that such information shall be for- 
course a great safeguard, and added te the fact that under | warded to any secretary or local secretary of the assoc 
many circumstances of accidental ignition gun-cotton | tion.” 5. “That the committee of management sh 
nflames harmlessly and does not detonate, speaks much | from time to time, print and circulate among others such- 
vour of pyroxiline. Indeed the use of nitro-glycerine | informatio as they may consider valuable.” 6, “That. 
n, according to our best authorities, be applied only | this meeting is of opinion that in any new text-book—{a) 
thin very narrow limits, as, for instance, for blasting | the following principles, only pargially or*not at all recog- - 
mining purposes, and its employment even in this | nised by Euclid, should be adopted*—(i) hypothetical 
re necessitates very careful supervision. constructions, (ii) the arithmetical definition of praportion, 
rom this it will be at once seen that the recent prog- | (ili) superposition, (iv) the conception of a moving point, 
\ostications of several of our war correspondents that the | afid of a revolving line; (4) the following limitations 
ussians intend to employ dynamite shells in the bom- | should be removéd :¢ (i) The restrictfon of the nu 
rdment of Patis must be entirely with$ut foundation, for, | axioms to those only which admit of no proof, 
ccording to tlfe results obtained by the Explos®ve Com- | restriction which excludes all angles not less: 
ittee in this country, the discharge of a nitro-glycerine grigMt angles ; (c) modern terms, such as locu 
hell from a gun would be of itself sufficient to bring about | &c., should be introduced. These points y 
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NATURAL SCIENCE AT OXFORD 


TPF rogress whicheNatural Science has made at 

Qsford within the last few years bas far exceeded 
the anticipations of even the most sanguine of its pro- 
moters. It is but ter? years ago thatgthe New Museum 
was opened, and not much longer since the School of 
NaturaP Science was founded. Since then, year by year, 
the interest shown in these studies has steadily augmented, 
the number of undergraduates attending the University 
College Science Lectures has augmented in proportion as 
the number of these lectures has increased, and the 
Schpol of Natural Science has become recognised as on 
a par with the other three great schools of Philosophy, 
Mathematics, and Law and Modern History. This has 
been chiefly brought about by the high standard of excel- 


lence required by the examiners in this school. When | 
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the position taken by Naturaf Science aşa universityevhich, 
has commonly been condemned for neglecting this very 
subject, is fully recognised out#ide its own wali, there can 
be no doubt but that a far greater number than at present 
will come up to Oxford to pursue their science studies 
there. Hence it may not be here out of place to give as 
briefly as possible a short résumé of the opportunities held 
out to Natural Science*students a®Oxforg, in the way of 
university and college lectures and the various scientific 
museums anfi libraries, as well as to notice the numerous 
rewards and honours which are open to all swch students. 
To do this completely would far exceed the limits of this 
article, so that what follows must only be taken as asort 
of index, as accurate as possible, to a subject, the details 
of which can be obtained by writing to the t®ors of the 
various colleges mentioned. 

Taking the rewards and honours first, we would nc tice 
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THE MUSEUM AT OXFORD 


that the following colleges award scholarships and exhi- 
bitions for Natural Science,afteranexamination combining 
both book-work and practical work in any one or any two 
of the three great branches of Natural SciencegChemistry, 
Physics, and Physiology. 

Balliol—one 6f 75/. qyery alternate year; one to be 
given in 1871. ° $ 

Merten—one of 80/, and one or two exhibitions every 
year ; no limit to age. 

Christ Church—onhe of 1oo/. every year; age not to fe 
above twenty. ° ar, ae 

Magdalen—*one of 75/. and one or two exhibitions every 
year ; age not above twenty. 

Jesus—one of 8o/., generally every year ; no limit 2 to 
age. a 
"New College—one of 10o/, occasionally, 


ee ¢ 
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Queen’s—one of 757. occasionally. 

Lincoln—one of 60/.; a closed scholarship generally 
given to Owens College students, 

There is but little doubt that many of the other colleges 
will give similar scholarships as time goes on. 

But far greater rewards than these are the various 
fellowships, of from 150/. to 3002. per annum, which are 
open generally one or more every year, either for Natural 
Science alone or for Natural Science combined with Ma- 
thematics. These fellowships are awarded after a com- 
petitive examination, and are open to those who have taken 
their B.A. degree ; tnd, unlike the system im vogue at Cam- 
bridge, they are open to all members of the Wniversity, and 
are not confined to the members of the particular college 


which offers the fellowship. Fellowships have been given 


for Natural Science at, the following colleges: Merton, 
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Pembrokes Wadham,eand Oriel, and, we believe, ‘at 
Queers and Magdalen, and one is to be given next 
Februaryat Brafenose for Mathefnatics or Natural Science. 
It may not,be superfluous to add that those who do not 
ssucceed in obtaining such a high reward as a fellowship, 
Kfthey have taken a firs? class in the Natural Science School 
«at Oxford, rarely fail to obtain valuable appointments 
«after taking their degree, 2s Natural Science masters or 
“lecturers at various colleges and public schools, whilst 
some are induced to stay up at Oxford as demofistrators 
and assistants to@the professors, or else as college lecturers 
«or priyate tutors. - 

In addition to the purely college rewards just mentioned, 
Khe University offers the following valuable emoluments, 
Khe first two.on® open to those who have taken their B.A. 
«degree. The Radcliffe travelling fellowship, of the value of 

2007. a year, and tenable for three years, of which gghteen 

months szs¢t be spent abroad, and the holder must be 
studying medicine and ultimately take his medical degree 
at Oxford. The Burdett Coufts Geological Scholarship, 
of about 6o/. for two years.. Agold medal for the Johnson 
Memorial Prize Essay on some Natural Science og mathe- 
matical subject, awarded every four yearg Various 
special prizes fur essays, &c., given to the University by 
warious benefactors.* 

In addition to these, all the various open University 
‘Scholarships and prizes, so numerous at Oxford, are, of 
course, open to Natural Science students as to all others. 

Every term, speaking generally, courses of lectures are 
ziveh on the following subjects :— 

Chemistry, by Prof. Sir B. C. Brodie, Bart, F.R.S.; 
Whysiology and Zoology, by Prof. Rolleston, F.R.S.; 
Geology, by Prof. Phillips, F.R.S.; Physics (Heat, Light, 
and Electricity), ey Prof. Clifton, F.R.S.; Botany, by 
rof. Lawson, M.A.;- Zoology (Inivertebrataj, by Prof. 
Westwood, F.R.S.; Mineralogy (occasionally), by Prof. 
"Maskelyne, F.R S, These lectures are open free to all 
indergraduates. 


Lectures are also given at various Colleges, as at Christ _ 


Thurch, on Chemistry (advanced), by Mr. Vernon Har- 
ourt, F.R.S.;8on Physics and Mechanics, by Mr. Reinold; 
nd on Physiology, by Mr. Thompson; at Merton on 
*hemistry (theoretical); at Magdalen on Physiology and 
chemistry; at Wedham on Physics and Mechanics, 
thich are opén free to the members of the respective 
zollegts; and on payment of a small fee to others. 

In addition. to these lectures, a‘large amount of practical 
fork is made an absolute necessity for a degree in the 
Yatural Science School. Every opportunity for this 
ractical work is given at the Museum, where, under 
ne roof, all the various splendid collections of com- 
arative anatomy, geology, mineralogy, and instruments 
or experimental, physical, and chemical science are col- 
scted together, and are made available for instruction. 
K is here also that all the University lectures are given, 
‘ith the exception of those on Botany, which are given in 
ae Botanical Museum in the Botanic Gardens. The 
lustration on the opposite page is from a photograph of 
1¢ Museum taken before the building of the New Physical 
aboratory. It would occupy far too much space in the 
resent article to describe the contents of this Museum, 
«dequately. Suffice it to say that on the left-hand side are 
ae rooms occupied by Professor Rolleston, for practical 
‘ork at physiology and comparative anatomy and osteo- 
gy, fitted up with every convenience, and freely com- 
lunicating with the general collection of specimens on 
wese subjects placed in the Central Court. On the oppo- 
te side are the rooms and collections of Professor 
hillips in geology and mineralogy, and above these in 
me gallery the magwificent collection of insects and in- 
artebrata under thessuperintendence of Prof. Westwaod. 


* Thus a prize of sod, was awarded vag Pan for an essay ‘f On Longevity” 
r an anonymous donor through the University ; and a prize of 100/. is 
w offered for an essay to refute the materialism of,the present age. 
j pi 2 
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The building or the right-hand side, built apayt from the 
@luseum, but connected with it by a narrow passage, is 
the chemical laboratory. On the*opposite side of the 
central building, noteshown in the illustration, is the’ fme 
building lately erected as a physical Jaboratory for Pro-, 
fessor Clifton. This Iftsilding, which is the most perfect 
physical laboratory in the world, was only opened this 
term. The collection of pbysical scienc® apparatus is 
very valuable, most of it having come from the last Paris’ 


Exhibition. 


There is every facility given at the Astronomical Ob- 
servatory for a practical acquaintance with astronomical 
instruments and methods of observation. There is æ 
good chemical laboratory at Christ Church, as well as one 
at Magdalen, where, also, the valuable collection of fossils 
and minerals of the late Dr. Daubeny is open to all work- 
ing at these subjects. Magdalen, alsp, has a very good 
astronomical telescope, and various modern meteorological 
instruments. A collection of minerals and geological 
specimens is also in process of formation at Merton. The 
Botanic Gardens contain every requisite for the thorough 
study of botany, and in the Museum in connection with 
it, ig a very large and valuable herbarium containing col- 
lection’ of plants for every quarter of the globe. ; 

Lastly, weehave to mention what will ultimately tend 
as much, if not more, than anything else, to make 
Oxford the great home of Natural Science in the future. 
We allude to the splendid Radcliffe Scientific Library in 
the Museum. This Library occupies one side of the 
building, and consists of two great rooms each 8o feet 
long, 24 feet wide, and 20 fest in‘height. It contains the 
finest collection of scientific books almost in the world, 
certainly the most accessible. Thé importance and value’ 
of this fine Library cannot be over-rated. > Connected 
with the Bodleian and the Redcliffe Libraries, it contains, 
as far as possible, complete sets of all the Transactions 
and Publications of every recognised Scientific Society in 
the world, and all the new scientific- works are added as’ 
soon as published. Admirably arranged, admirably- 
managed, éreed from all narrow restrictions.as to admit- 


‘tance, and open daily from ten to four, and twice a week 


in the evening from seven? to nine, every possible facility 
is given to those who are working at Natural Science. We 
do not hesitate to Say that umil such‘libraries are founded. 


in other places, “Oxford cannot help becoming tke great- 


centure of scientific culture in England. l 
J. P. EARWAKER 





NOTES sO $ 


UNFORTUNATELY the weather does not appear to have been 
very favourable for the observation of the Eclipse in Sicily.. The 
Milowing telegram has been received from Mr. Lockyer, dated 
Catania, December 22, 9.40 P.M. :—- ‘Observations of eclipse - 
greatly interfered with by unfavourable weather, but substantial 
fesults have been secured. A definite [contact?] of the corona 
was noticed at a height of about one-third of radius as presented 
for corona, The sphero-spectroscopic method for first contact 
was successfully employed. ‘The American observations of last 
year upon the corona are confirmed.” The Astronomer Royal 


has received the ®llowing telegram, which was despatched by ° 


Lord Lindsay immediately after the Eclipse. Logd Lindsay’s 
place & observation ‘was -La Mana Lounis®, which appears to be 
near Puerto, the mainland station opposite Cadiz :—“ Photo- 
graphs successful. Two good pictures of corona. Polariscope 
doubtfuj. Sketching good. Cozona [gives] continuous spec- 
trum, no lines. Brokengky.2 From telegrarfs received from 
other members of the expedition, itis hoped thatthe weather may 
have been more favourable at the more westerly stations, At. 
Orang however, we hear that dense clouds covered the sky for 
twenty minutes before the period of totality; and till after it was, 


over: The*presious day there had been a gale of wind. 
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Dr. Russyty, Lecturer on Chemistry at St. Mary’s Hospital, 
hag been appointed to the Chair of Chemistry at St. Bar-© 
tholomew’s Hospital, lately occupied by Dr. Matthiessen ; who 
als, up to the time of his appointment ùt St, Bartholomew’s, 
filled the Chair at St.eMary’s. 


Dr. HENRY E. ARMSTRONG has been appointed Professor of 
Chemistry at the*London Institution, an office once held by Mr. 
W. R. Grove, Q.C., F.R.S., and subsequently by Mr. J. Alfred 
Wanklyn. Dr, Armstrong studied chemistry under Professors 
Hofmann, Frankland, and Kolbe, and has been associated with 
Dr, Frankland and the late Dr. Matthiessen in original researches. 

he Pharmaceutical Journal states that this appointment is con- 
nected with a project for establishing practical chemistry classes 
in the laboratory of the London Institution. 


THE American: scigntific journals record the death, in his 
twenty-ninth year, of Edward W. Root, Professor of Chemistry 
in Hamilton College, a pupil of Schneider, Rose, and Bunsen ; 
From his grasp of mind, power of organisation, and clearness of 
enunciation of scientific truths, he was one of the most promising 
of the rising generation of chemists in America, 6 


Tue days named for the reception of the different classes of 
objects at the Annual International Exhibitfon fr 1871 are as 
follows :—Machinery, February I, 2, 3, 4; scientific inventions, 
Feb, 6 and 7 ; educational works and appliances, Feb. 8 and 9; 
pottery and raw materials, Feb. 10 and 11 ; woollen and worsted 
fabrics and raw materials, Feb. 13 and 14 ; sculpture not applied 
to works of utility, Feb. 15 and 16; paintings applied to works 
of utility, Feb. 17 ; sculpture applied to works of utility, Feb, 18 
and 20; engraving, lithography, photography, &c., Feb. 21, 
architectural designs, drawings, and models, Feb. 22 ; tapestries, 
carpets, embroidenes, &c., Feb. 23; designs for all hinds of 
decorative manufactuses, Feb, 24; copies of pictures, mosaics, 
enamels, &c., Feb, 25; paintings not applied to works of utility, 
Feb, 27 and 28. - 


THE Royal Horticultural Society’s meetings and shows at 
South Kensington for 1871 are fixed to take place on the follow- 
ing days, namely, on Wednesdays, January 18, February 15, 
March x and 15, April 5 and 19, May 3 and 17, June 7 and 21,” 
July 5 and 19, August 2 and 16, September,6 and 20, October 
4, November 1, and December 6. The date of the great pro. 
vincial show at Nottingham, originally fixed for June 13—17, 
has been altered, and it is now arranged that it shall commence 
on June 27, and continue till July 1. The principal meetings 
at South Kensington will be those on March 15, April 19, May 
14, June 7, and July 5, the latter being the National Rose Show 


THE days fixed for the Exhibitions of the Manchester Botanical 
and Horticultural Society, in the gardens at Old Trafford, next 
season, are, we understand, as follows :—The National Show, 
now become one of the most important events of the year, wille 
commence on May 26, and continue till June 2 ; this will include 
the Royal National Tulip Societys Show on May 26, 27. In 
addition to this, a great Exhibition of American plants will be 
made by Mr. Anthony Waterer, of Knap Hill, the period ex- 
tending from May 26 to June 17, and an Fghibition of Roses 
and. Fruits will take place on July 7, 8. 


THE Royal Botanie Society has just issued schedules "or its 
two spring shows in 1871, which are each to be of two days’ 
duration, and are fixed to take place on March 22, 23, and April 
12, 13. As usual, new plants and plants of economic gnterest 
are admissible, though not scheduled.. The Society’s summer 
shows ares annowficed for May ae 26 (Thursday and Friday), 
June 14, 15, and July 12, 13 (Wednesday and Thursday). 


A DISCUSSION having been carried on in the French Institute 
on * Winds,” M, de Ponvielle sent to the Secretaries a quotation 
from the works of the celebrated philosopher, Mf Mariotte, the 


author of the “‘ Law for the Expansion ẹf Gases,” ex#lainingethe 
fall of pressure noticed during the south-western winds by the 
direction of the aerial stream which blows from the lower parts 
of the atmosphere to the higher. He says, moreover, that winds 
coming from northern quarters descend instead of ascend, and hg 
accounts in this manner for the augmentation of pressure. This 
note was published inehe Comptes Rendus at the time. 


M. GAŲTHIER- VILLARS, the scientific publisher, hascompleted 
the publication of Father Secchi’s work onthe Sun. It com- 
prises môre than four hundred octavo pages, and will certainly be 
largely circulated when Paris is open. Father Secchi has written 
it in French, having secured the assistance of some learned 
Jesuits. It is not, however, merely a translat#n of his former 
Italian work on the same subject. - a 


A CORRESPONDENT of the Gardeners Chronicle has forwarded 
to that paper the following account of the condition of some ot 
ghe nurseries near Panis, dated‘ Châtenay, Dec. 4, 1870.—I am 
sorry I have but sad news about the establishments ; they are all 
deserted, gnd the magnificent collections are perishing. In detail 
I can only eeport of the establishments of MM. Croux and 
Durand Fils; the others near Bagneux, Chatillon, and Bourg- 
la-Reine we only passed several times at night, when marching 
to the batteries in course of erection, for the staying there during 
the daytime is not very agreeable on account of the shells from 
Vanvres, Montrouge, and Bicétre. M, Croux’s principal es- 
tablishment at Châtenay is the quarters of the Staff of the 
Bavarian Artillery; the large Palm-house, sixty to eighty feet 
long, 1s occupied by the horses, the flower-tubs being made use 
of for cribs; the magnificent Conifers (\Wellingtonias, Pinus 
Pinsapo, &c®), of which we found numbéts of fine specimens, 
have all been cut down to form a fence along the road tc 
Fontenay-aux-Roses, to prevent the French from having a look 
into our batteries from their forts. But the ‘most sad sight is 
offered by the Jardin pour les études pomologiques, belonging 
to M. Croux, and #tuated near Aulnay. The beautifully trainec 
fruit trees, after having been much broken by ti® pulling out o 
the wires, which were used for making gabions, are now com 
pletely eaten down by the 2,000 sheep and 80 to 100 cows shu 
up in the garden, Norhave the nurseries tn the open field beer 
spared ; the stems of the young trees had to serve as stakes fon 
gabions, while the branches were used for fagots. A similar sac 
sight is afforded at the branch establishment of M. Durand Fil, 
near Clamart ; the greenhouses being, to a great extent, demo. 
lished by shot coming down here as thick as hail, and the plant 
they contain are dried up or frozen, for we had — 6° R. = 18°F 
the day before yesterday, and yesterday morning a considerabk 
fall of snow. It will be about the same with the othersestablish 
ments not visited by me, and it may be taken for granted tha 
the losses of these people are beyond replacement, and wil 
bring many of them to the grave,” ‘ 


‘ SILLIMAN’S American Fournal of Science and Aris will, afte 
the close of the present year, become a monthly journal. It wa 
founded by Prof. Silliman in 1818, and now numbers 10 
volumes. Fiom its commencement it has been the leadin, 
vehicle for the original papers of American scientists, 


BritisH botanists will be glad to learn from Messrs. Long 
man’s lists that Mr, Watson’s ‘“‘ Cybele Britannica ” may now b 
obtained from them at the reduced price of 5s. per folume, Ths 
three parts of the invaluable ‘‘Compendium” of the same work a1 
also issued by them in one volumeat tos. The author conside» 
that this ‘* must largely supersede the usefulness of the origin: 
work,” of which he still invites any possétsor ‘‘to apply to his 
for a fiee copy of the Compendium as a necessary supplemer 
thereto,” He has already sent a copy to all the possessors : 
the four volumes with whose addresses he is acquainted. 
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Dr. BUCHANAN, the Professor of Physiolégy in the University 
of Glasgow, has just publfShed the third part of his ‘‘ Essays on 
he Forces that carry on the Crreulation of the Blood.”. The 
resent part is engaged. with the consideration of the Pneumatic 
forces, He is of opinion that the ordinary acts of respiration 
8werfully influence the ¢urrent of blood in its passage through 
he whole vascular system. In proof of this he adduces the 
sollapse of the large weins of the neck oftserved during inspi- 
ation, and the fulness during expiration, the former of which 
»henomena he attributes to the tendency to a vacuum existing in 
he chest, and the pressure of the external air which empties the 
sreat velns of their blood and forces it into the chest ; whilst the 
atter he considers to be due to the fact that, after the termina- 
ion of an inspira@ion, no more blood, or very little, enters the 
chest till the beginning of the next inspiration, and the con- 
fequence is that the blood propelled onward by the forge of the 
eart accumulates in the veins near the chest to an extent pro- 
orti8nategto the length of the interval. Again, in order to 
show that the influence of the respiration extends to the arterial, 
system, he refers finally to tl united testimony of all physio- 
ogists, who are agreed that the pulse is less voluminous and 
eebler during inspiration, whilst it recovers its *volume and 
trength during expiration and the period of repose; and, 
econdly, to the movements of the brain when exposed by removal 
of the part of theskull. Dr. Buchanan draws attention also to the 
scillations of the heemastatic column observed by Hales, which 

ure clearly associated with the respiratory acts; to the pheno- 
mena of asphyxia, and those of the fcetal circulation; the 
lificulty respecting the latter he ingeniously turns in his favour, 
xy maintaining that, inasmuch as no movements of respiration 
ake place here, the absence of this help to the ciuculation is 
upplied by the free communication existing between the right 
and left siges of the heart, whereby both ventricles are able to 
xgrt their influence in maintaining the system in circulation. 


THE valuable museum at Brighton is being utilised by the 
'elivery of conversatipnal lectures in the geolegical, entomologi- 
cal, antiquaria#, economical, and sanitary departments. The 

»bject is‘to explain the specimens, and we learn from the Brighton 

“Examiner that the plan has been well carried out and has proved 

rery attractive. e j 
d 


Gustav Ross, one of the veterans of German geology, 
glebrated the 5oth anniversary of his doctorate on the oth inst., 
when the learned societies of Berlin sent delegates to offer him 
heir good wishes and congratulations. 


THE British Medical Journal prints the following as an ap- 
»ropriate pendant to the condemnation of tobacco by Kerckrin. 
rius, cited in our issue for December 8, by John Allen, M.D., 

E.R.S., on the Evils of Alcohol (Synopsis Universe Medicine 
Practice, Amstelodami, MDCCXXX, cap. xvi.) ‘‘ There remains 
inother sort of poisons, such as vinous spirits and intoxicating 
listilled hquors. The frequent and excessive tippling of these, 
is is the practice of each returning day, hath destroyed myriads 
of mortals, nay, hundreds of thousands more than all the poisons 
put together ; whence I am wont to style this most pernicious 
evil emphatically THE HARM. It proves not only the parent of 
‘very many, and those the worst of diseases, but to numbers sud- 
sdenly fatal; upon which accounts, ifit deserve not the appellation 
rof poison, I must confess I know not what does. Spirit of wine, 
‘taken inwardly, is death to almost all creatures ; to vegetables of 
all denominations without exception, when applied by way of 
pabulum, even to the parent vine, whence:itself is derived, The 
sgenerous physician hath an unpleasant task upon*his hands. Men 
addicted to these spirituous liquors abominably ‘sacrifice®day, 
night, and themselves, to continually sipping, as it were, a liquid 
fire. When all digestion is Jost, the solids unbraced, the juices 
e í . « 


@ $ * 
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eprodigal of that life of which he ought to be most . ~ 


@ 
corrupted ; when the human fabric, which hath been longetotter- ° ° 
ing, is just falling to the ground—then are we called in to its 


upport. Whatmust we do? Evenas town-scavengers (scabini) ; bad 
and ten to one but, after all the abandoned sot returps at a” 
once, like a sow thaf ıs washed, to wallowing in the mife. ° wn 
Thus he irrevocably progtitutes his health to the last, beings s 


tender ; and his early end is the consequence of intemperance. 
What advantageth then the doctor, and what the divine? 
Fruitless would be the endeavours even of a Luke himself in e a 
both his capacities, ether as physician or as evangelist. Deaf 
asa rock to all counsel or persuasion, he runs into the very 
arms of death, and courts destruction. To this he is prompted 
by gn eternal thirst, which he greedily indulges; and the greater 
the indulgence, the greater the -thirst—the thirst of those per- 
nicious distilled liquors, with which the tragic scene is ex- 
peditiously closed; and the dismal cat@strophe, in®the last 
moments, is the finishing both hs bottle and himself.” 


A CORRESPONDENT in Honolulu, after making a botanical 
tour in the Kaala range, says, ‘* Botanising on this island 1s not ‘ 
without considerable danger. Gnly magine descending a steep 
decline of 70°, which had to be done chiefly by swinging from 
the roots of @ne tee to the branches of the next one below, 


‘and that at a height of 2,000 feet above the deep gorge beneath 


our feet.” Nature, however, seems in all cases to provide a 
reward for her admirers, who voluntarily expose themselves to 
such dangers for the purpose of bringing to the eye of science 
her numerous hidden beauties, for the writer continues to say, 
he was not a little surprised by the discovery of a violet with 
splendid snow-white waxy flowers, some of which were almost 
half an inch in diameter and exquisitely perfumed. He considers 
it probably a variety of Viola chamissoniana, which he found in 


‘sts ordinary state lower down in the forest ġ mat the pure white 


flowers stretching out their long peduncles above the smrounding —- 
low undergrowth, and luxurtating in the full sunshine of an azure 
blue sky, far exceed in beauty those of V. chamissoniana, which 

are of the 8rdinary violet colour. 


FROM the notes of a short tour through the eastern parts of 
the provinces of Echigo, Iwashiro, and Uzen, made in June and 
July of the present year by one of H.M. Consuls in Japan, we 
extract the following :—‘‘ In passing through Yazawa and some 
other villages, we found hemp, said to be of good quality, grown 
in frequent, localities on the way, and vegetable wax trees in 
abundance.’ I was informed at Tsugawa that the extraction of 
lacquer from the same tree is prohibited there, the tree being 
reserved for the production of wax. As the lacquer is obtained by 
making incisions in the bark of the tree while young, the result of 


“which is the death of the tree before coming to full maturity, both 


products can hardly be obtained from the same tree, This appears 
to be the reason for the prohibition. At Yonezawa, on the other 
hand, the extraction of lacquer from the tree is permitted, the result 
of which is, that little vegetable wax is produced there. I observed 
that many of the trees in the neighbourhood of Tsugawa had 
been injured, apparently, by the severity of last winter.” The 
trees here alluded to are those belonging to the genus Rhus. The 
most important “vax-producing species in Japan being R. suc- 
cedanea L., the bulk of the varnish being yielded py 2. vernici- 
fera Bec. The wax is obtained from the*small fruits, while the 
varnish is procured by tapping the trees. The species met with 
at Tsugawa must have been Æ, succedanea, as this species yields 
both wax and varnish. Several other species also yield var- a 
nish more or less in Ghingand Japan. Litdeis known about 
the preparations of this varnish as used in the ancient lacquer ° 
work of the Japanese; and it is said that the modern workers r 
in tgis &rticle in Japan have themselves lost the secret of its 
preparation, ® l 
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LAREY MENTION OF THE AURORA BOREALIS 


HE explanation given by Mr. G. Henry Kinahan™ of the 

@ superstition prevalant in Ireland regarding ‘‘ showers of 
blood,” is extremely interesting, and to a great extent the true 
ong; but any student of Irjsh history must feel how difficult 
it is to apply it to thes interpretation of not a few prodigies 1e- 
corded in the earliest chronicles. ‘Te word ‘blood’ is fre- 
quenjly met with in accounts of wars, in such a manner as to 
make it quite impossible to construe it into an allusion to the 
Aurora; nor is it m many places czpab!e of a duai meaning, for 
* instance, the “‘Chronicum Scotorum”+ under A.D. 531, says, in 
relating the drowning and burning of Muircartach Mac Erca,— 
The king Mac Erca, returns 
‘To the side of the U: Néill; 
Bicod reaches girdles in the plain; 
Territones merease afar. 
. Mac Erca was killed by a fairy woman named Sin. The 
words ‘Blood reaches girdles” are not very clear, but the 
Aurora cannot be meant, Under an earlier date it is related 


(A.D. 497)— 


The battle of Seghan— 

A. certain woman caused it; 

Red blood was brought over lances 

By Duisech, daughter of Duach 
The further we go back, the obscurer it becomes, and the greater 
the difficulty in attaching a consistent meaning, especially such 
an one as a record of auroral appearances. In Dr. Lynch’s 
‘“Cambrensis Eversus,” vol. i., ıt says :— è = 

‘A.C. 673.—-Fionachta succeeded his father in the throne. 
During his reign an enormous quantity of wine fell like fleeces 
of snow from the sky.” ; 

“AC. 561.—-Ehm Olifinachta .. . . succeeded... . He 
was called Ollfinacha, because snow, which fell during his reign, 
tasted hke wine.” 

The first of these quotations might be explained by saying that 
an Aurora was visible during the falling of snow, which appeared 
red from reflection, but this will not do for the second. Unde 
A.D, 604 (Chron. Scot.) occurs—_ . 

i Great was the yed sorrow 

grer the chieftains cf Erinn all-—- 
edly Slane, with multitudes, 
Aedh Roin, Aedh Buidhe, were slain. 
Iere sed soriow means a “bloody sorrow,” but I cannot see in 
this any reference to an Aurora. 

For a more airect and satisfactory record of ean auroral 
appearance, the following are given in Chron. Scot, :— 

` “ALD. 659; A.D. 660—Darkness on the Kalends of May, at 
the ninth hour; andin the same summer the sky was seen to 
burn. s ® 

“A.D. 670.—~. . . A thin and tremulous cloud, in the 
form of a rambow, appeared ‘at the fourth watch of the night of 
the fifth day before Easter Sunday, stietching from east to west 

in a clear sky. The moon was turned into blood.” 

“AD. 680.—. . » Loch nEchach was turned into blood.” 
Perhaps this was caused by reflecting the colour ofan Aurora. 

The “ Anglo-Saxon Chronicle” contains the next later obser- 
vation:— - 

“A.D. 685.—This year it rained blood, in Britain, and milk 
and butter were turned into blood.{ The Chron. Scot. follows with:® 

‘A.D. 688,—The moon was turned into the colour ef blood.on 
the festival of Saint Martin (11th November),” Thisis singularly 
corroborated by the ‘‘ Brut y Tywysogion” (The Chronicles of 
the Princes. )§ 

‘ A.D. 688.— . . 
Britain, and in Deland.” 

. ‘A.D. 689.—~ . . . a battle gee the son of Penda. 
Bloody rain fellin Lagema.” (Chron. Scot.) : 

“A.D. 690.— . . . the milk and butter gurned to blodd.” 
(Brut y Tywy.) 

éć À 


Fe 


. it rained blood in the island of 


-D. . . «  taemoon turned of a bloody colour. 

o (Brut y Tywy.) ° a 
We now come to a most perplexing record of phenomena, 

whigh cannot, I am afraid, be explained ; they occurred in 


“A.D. 714.— . . . it rained a shower of honey upon Othan 


, * See Nature, December 8, 1870. , 
+ Published under the direction of the Mgster@f the Ros. Translated by 
W. M. Hepngssy, M @ I.A., 18€6. ; 
t Showers of Blodd arz mentioned as having taken place in Tit. Liv. Book 
4a, Sect 20. It°says: “‘ ‘Lhere was a report of it, having rained-blood for 
hree days at a‘town in Italy.” And in Pliny, Book 2, Cham 56,.“ It 
rained blood when M. Acilius and C. Persius were Consuls.” 6 
§ Published under the diwection of the Master of the Rolls. 


Translated by 
the Rey. John Williams Ab Ithel, M.A., 1860, 
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Bec; a shower of silver ipon Othan Mor; and a shower o 
blood on the Foss of Laighen.” (Chron. Scot.) 

If the shower of’ blood m@ans an Aurora, what do the othe: 
showers mean? What is a shower of honey ? 

The auroral hypothesis will not satisfactorily apply to the 
following :— = 

“A.D. 7g4.-- . . . This year fhe moon was as if it hac 
been sprinkled with blood.” (Anglo-Sax. Chion.) 

But it may to the ffllowing :— e 

“A.D. 744.—This year a red crucifix appeared in the heaven: 
after sunget.”- (Flor, Wor. and in Anglo-Sax. Chron., under 
A.D. 743.) o 

An Aurora is undoubtedly meant in the next record :-g 

“A.D. 793.— . . . This year dire forewarnings came 
over the land of the North-humbrians, and miserably terrifiec 
the people; these were excessive whirlwind and ligbtnings, 
and fery dragons were seen flying in the air.”* (Anglo-Sax. Chron. 

his may be taken as the earliest direct mention of an Auro.: 
Borealisgn England. ‘‘ Fiery dragons” are not more inapplic 
able to the phenomenon than .the term ‘‘ merry dancers,” tl 
very lately used in the Orkneys. z 

‘The next mention of “ blood,” whether as a celestial phenome: 
yon or not, I shall leave for othersto say is :— 

“ A.D. _811.—This year was a year of prodigies. . . . . I 
was in it."also, cakes were converted into blood, and blood usec 
to flow from*them when being cut- . : .” (Chron. Scot.) 

‘Digressing for a moment, I am here reminded of what an Irish 
woman told me. She said that in Ireland a man, for masticatins 
the sacramental wafei, had a flow of blood from his mouth unti 
he was well-nigh drowned. This blood-tradition seems not t 
have entirely Jost its hold on the Irish peasantry, althougl 
appearing in so many garbs, á e 

A. column of light is recorded to have appeared, but very 
few will accept it as an Aurora Borealis :— . i 

“A.D. 819 —. . . . heaven afteıwards revealed the deec 
by means of a column of light.” (Florence of Worcester.) 

A.D. 850.—. a column of hght shot up to heaven, 
and remaine visible to the inhabitants of that place{Repton] fo: 
thirty days.” (Flor. Wor.) et - 

The next in chronological order is :— 

“A.D. 866.—Loch Lebhinn was changed into blood, so thaf i 
became clots of gore, like the lights of animals, all round it 
edge.” (Chron. Scot.) I may here remark how difficult it is t 
say what this record really means,-especially when it states tha 
the Loch became ‘‘ clots of gore.” 

** A.D. 878.—It 1ained a shawer of blood, which was found ir 
lumps of gore, and blood on the plains of Ciannachta. . . .’ 
(Chion. Scot.) ° ' 

Perhaps the following may efer to an auroralppearance :— 

** A.D. 8g0.—The heavens appeared to be on fire at nfght or 
the Kalends of January.” (Chron. Scot.) But, not so the 
next :— 

“A.D. 898.—Aideidh . . [was slain] in treachery, 
TE a shower of blood was shed in Ard-Ciannachta. 
(Chron, Scot.) This looks very much like a repetition of A.D, 878 

The next observation does not occur till ° 

“ A.D. 938.—The sun was of the colour of blood, from the be’ 
ginning of one day to the middle of the day following.# (Chron. 
Scot.) Ishall not attempt to say what this was caused by, as MN 
cannot conceive the suz belig visible dming the mgt `The 
Chronicles I have had access to do not mention the worc 
“blood,” nor any miracle connected with natural phenomena» 
since this date, that would afford the least ground for surmising 
that an Amora Borealis was meant, till 

A.D. 944.— When it records:—‘‘ Two fiery columns were seen a 
week before Allhallowtide, which illaminated the whole world.’ 
(Chron. Scot.) Knowing under what various forms Auroras 
appear, it may not be at all extravagant to suppose this “‘fiery 
column” to have been such a phenomenon ; however, this is now 
so convincing as the next on record :— 

“A.D. 979 —That same year was seen a d/oody cloud, often- 
times in the likeness of fire; and it was mostly eppaient aw 
midnight, and so in various earms was coloured. When it begam 
to dawn, then it glided away.” (Ang.-Sax. Chron) 


* In “ The Philosophical Grammar” by Benj. Martin, 1738, there is given 
a list of fiery meteors, and among them are the various forms of the Aurora» 
Bo "Tenis Pyramidalis, the pyramidal fire, when it resembles a 
pillar of fire standing upright, Draco Volans, a flying dragon, when the 
middle parts be thicker and broader than the ends, Capra Saltans, 2 
skipping gost, when it appears to have a skipping motion, to be sometime: 
kindled and sometimes nog, ” (Pages 204, 205 } t 
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¢lorenoe of Worcesteg mentions it as having been seen in 


- “A.D. 978.—At midnight [the 18th of the Kalends of Maye 


(14th Apiil)], tere was seen thr®ughout all-England a cloud, 
which was sometimes of a blood-colour, and sometimes fiery ; it 
afterwards bioke’out into rays of different colours, and disap- 
epeared about daybreak.’ (Chron. Flor. Wore.) . 

Gaimar, in his ‘‘ History of the English,” repeats this in the 
following manner :~- r š K 

“A.D. 978.—At hight, as he [the murdered King Edward] 
lay in the moat, a heavenly light spread itself there ; the light was 
bright (no wonder !) it very much resembled the sun. This ray 
came over the héty body—the top of it was in heaven.” 

Puging down 978 as the correct date, and which is confirmed 
‘by William of Malmesbury (so far as the death of King Edward 
is concerned), this year may be accepted as the one in which an 
Aurora was seem. i 

From the last date till the year 1052, I cannot find any men- 
tion of ‘‘blood”-phenomena, or direct references to auroral 
appearance, and again in this year the evidence is verf vague ; it 
says -— 

A.D. #052.-—-A tower of fre aas seen at Ross-Deala, on the 
festival of St. George, during the space of five hours, blackbizdls 
innumerable going mto and®out of it, and one laige bird in the 
middle of it.” (Chron. Scot.) m 

The next, still more puzzling, will be my last :—e 

“A.D. 1103.—In the province called Berkshire, in a place 


called Heamstede, ood was seen by many to flow out of the | 


ground.” (Chron. Flor. Worc.) 

I think that it will now appear from this account that any 
attempt to lay down exe meaning for the whole of the numerous 
mentions of blood-appearances must fail, although it 1s, in a fèw 
instances, very clear that an Aurora is meant ; but it seems as if 
a distinctive interpretation must be applied to the entries above 
given. On the whole, it is quite certam that this phenomenon 
has been seen at very remote dates by the inhabitants of Britain 
and Ireland ; also that the enigmatical ‘‘ blood ”-miracles were 
not confined solely*to Ireland, but seem to havegbeen revealed 
alike to the Xefic inhabitants of England and®Wales. [ say 
Kelitc, because I find the majority of records among the 
,nronicles to relate more especially to the Ancient Britons and 

rish, and in many cases I believe (as one may judge from the 
above chronology) the style of poetical descriptions and form 
of mythical allusions are Keltic. The well-known Druidical 
Hymns, whic§ appear in old Irish literature, are fair specimens 
of what I mean. One in particular concludes a mythical story 
with, ‘‘and the third (brother), guided by the lightning from his 
brother’s fingers, shoots an arrow at the swimming hag, who 
immediately disappears in a Zool of blood. ”* 

There are tWo vague poetical descriptions which I imagine to 
have been suggested by the Northern Lights, in Hesiod’s 
‘t Theogony,” where he describes the war between the Gods and 
She Giants in the West. (Elton’s Translation.) 

He says :— 


- 


The gods from Saturn sprung, and those whom Jove 
From subterraneous gloom releas'd to light, : 
Perrible, strong, of force enormous, burst 

A hundred arms from all their shoulders huge, 


E e - Through the void 
Of Erebus, the preternatural glare 
Spread, mingling fire with darkness. 


(Lines 884—887 ) 


(Lines 924—926) a 

From astronomical calculations this war is stated to have taken 
place at the autumnal equinox in the year 756 B.C., and to have 
terminated at the era of Nabonassar ; so that such an appearance 
may possibly have assisted Hesiod. in composing this poem. The 
Hindu astronomers also seem to have heard of, or seen a heavenly 
phenomenon, which I imagine to have been something like an 
Aurora, if the hypothesis be true, that with the ancients natural 
phenomena were invariably made the themes of their verse, and 
were shrouded in allegorical descriptions. The most remarkable 
passage I have met with occurs in the Mahabharata, Book i. 
chap. 15 (Wilkins’s Translation) :— 

“ They now pull forth the serpent’s head repeatedly, and as 
often let it go ; whilst there issued fiom his mouth, thus violently 
drawing to and fro by the Suras and Asuras, a continual stream 
of fire, and smoke, dhd wind, which, ascending in thick clouds 
replete with lightniny, 14 began to rain down upon the h&venly 
bands, who were already fatigued with their labour.” 


* See Thierry, “Hist de Gaull.,” and Pritchard's “ Eastern Origin of 
Celtic Nations,” n 
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The date of this supposed war is placed at 945 8.c. i 

If the foregoing ‘passages be compared with what the “Prose 
Edda” * says, the hypothesis will net appear unreasonable® In 
the chapter on ‘‘ The Twilight of the Gods, and the Conflagra-. 





e ` + e + 
tion of the Universe,” it says -—, a 
3 è ‘e 
Midg#a’s rotecting ward 
Bravely fights and slays 
The serpent monster, e 
Then shall all mankind 
The earth abandon. 


Dimm'd ’s now the sun, 
In ocean earth sinks ; 
From the skies are cast 
The sparkling stars; ` 
The fire-reek rageth 
Around Time's nurse, 
. And jfiickering flames 
“With heaven ttself playeth. 


The idea'of ‘‘ flickering flames” is eriginal, or, &t least, not 
borrowed from the Eastern poets; and, in my judgment, could 
only apply to the Aurora, it may be an extraordinary appearance 
of it; and as the Aurora, which has been seen in England this 
year, was also visible in India, I think it not at all unhkely that 
‘fa continual stream of fire,” which “ began to rain down,” is a 
record of a similar extensive phenomenon. 

Dee. 20 


JOHN JEREMIAH 
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BALLOON ASCENTS FOR MILITARY PURPOSES 
l III, 


"THE laws of the motion of a balloon, dependent on the change 
of level, appear to have been hitherto very little discussed 

from a scientific point of view. It is, however, a motion which can 
be procured very easily by throwing out a small quantity of 
sand, or of gas, if the balloon is properly constructed, and which 
is of great importance for any expedition qn time of war, more 
perhaps than even the attempt at guidéng its direction. The 
number of mmutes required for descending from a meat altitude 
as well as for ascending to a zertain level, being the most im- 
portant consideration for the acronaut endangered by the vicinity 
of some foreign force, this was analytically examined by M, Dupuy 
de Lome. lt is the first instance that I know of such a dis- 
uisition since Euler worked his equations relating to the 
elevation of an aerostatic sphere supposed to be inextensible, and 
to be œnied away in the atmosphere with a certain amount of 
motive power due to the small specific gravity of the included 
gas, That beautiful analytical disquisition 1s the last ever written 
by the old philosopher, who was totally blind at the time, It was 
found written by him on the ¢ad/eau noir where he was making 


his calculations on the very day before he died. He had received ` 


the intelligence of the great experiment tried by Mongolfer, 
and his excited biam had produced during the night that 
masterly piece of mathematical skill which was unhappily his 
last! ‘Chis contiibution to scientific ballooning is to be found in 
the “ Mémoires de I’ Académie des Sciences de Paris” for 1781, a 
date anterior to the experiment of Mongolfier, which is accounted 
for by the issue of the volumes being always later than the 
date inscribed on them. Another singularity is that Euler 
speaks of gas for filling the balloon, while Mongolfier’s was 
merely heated air. We must not, however, give Euler the 
meiit of having been the rea! inventor of Chartres or gas 
balloon, as Mongolfier believed that he prepared gas by burn- 
ing damp corn-straw! Before returning to the questions con- 
sidered by Dupny de Lome, we may be allowed to mention 
that the use of gas enclosed in a gasholder of any description, 
was suggested by Blake in his lectures at Edinburgh, and by an 
Italf{n philosopher transacting busines® in London. Carvalho 
tied to give to the idea of Blake the shape of an experiment, 
but uselessly, for the want of a proper varnish, whiclf was 
invented by Charles a few months only after Mongolfier’s great 
expefiment, 

The principal difficutty {gr strangers to thé scientific working 
of an aerostat, appears to be to draw a broad hne*bétween the 


Jnotive power or force ascensionnele, and the space offered for free 


dilatatign without any gas being lost in the air, which space I 
wi call the dilatation chamber, although generally there is no 


* Maflett’$4° Northern Antiquities” (Bohn’s Edition, 1847, p. 455). 
° ° 
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special balloon tp allow for this, but the lower part of thé balloon | operation involves ‘the acronaut in a ‘‘s@a of troubles?” as the 


` is left unfilled. 


Tht Géant had a special Walloon for this purpose attached to 
the batt6m of the large one by a kind of short connecting tube 
of a very large diameter, and tkis balloon was called the compen- 
safor, The arrangemerft can be seen by fhe engravings showing 

ethe Géant in aerial travels. aed 

If we suppose that we have at our disposal a balloon of india- 
rubber susceptible of any distension, we‘are in a position to assimi- 
late the motion of our aérostat to the elevation of an Azvood's 
Machine moving upwards with a certain moving weight, without 
any other friction than that of the air. Al the calculations and 
formule worked for that philosophical instrument can be used. 
a =the weight of the air replaced; = the weight of the 
balloon including gas and everything; =< will be the motive 

C4 
power; the motion will take place accoiding to the rule for 
accelerating powers in a nfédium where the pressure is diminishing, 
as is the case with the atmosphere when the balloon is ascend- 
ing. Ifwe pay no attention to the friction on the air, which is very 
small indeed when motion 1s slow, we have an acceleration of motion 
varying as ¢, and a height obtained varying as Z°, as is well known, 
If g is the new motive power and g the motive power of the 
* kd 


; ; a—b a—b 
ordinary specific mavity, then g' = g x a 





remdining 
` 2 ® 

constant under the assumption we have given. | 

The best way to realise this assumption is to suppose that the 
balloon is partially empty when leaving the surface of the earth, 
and the assumption holds good as Jong as the balloon ıs not filled 
up by dilatation. The time taken by the dilatation to fill up the 
space allowed to it, regulates the level where the balloon can 
ascend without losing any of its motive power, This friction 
must be considerable in cases where the balloon is to be sent to 
a great distance from the eath. The chamber of dilatation must 
be chosen in propmtion to that distance. At all events ıt must 


be calculated thus: Albbeing the radius of the sphere a R? is the 


maximum volume which the gas is able to take without escaping 
into the atmosphere, C being the weight of gas and A its 


gravity for each cubic metre ( 4 R3 3 ) is the nfiimber of 
Tr 


cubic metres which can be afforded for dilatation, Sọ Ho 
being the actual pressure on the earth. The pressure can be 
C e 


diminishel in the proportion’ without the gas beginning to 
A rR? 

3 A 
escape. If we call Z7 the altitude where this escape is to begin, 
: C ` 
we can write the equation 2⁄7, = ÆA OA To ascertain the actual 

grk” 


value of the corresponding altitude, it is necessary to look at 
the, empirical tables inserted in the Annuawe du Bureau des 
Longitudes of each year, and calculated for reckoning the altitude 
from actual barometiic pressure. _ These tables were calculated by 
M. Mathieu on the assumption of the truthfulness of Laplace’s 
equations given in his Afcanigue céleste; but I suspect these 
assumptions are not sound, and may possibly mislead French 
aeronauts, while Prussians are watching them below ready to 
shell their balloon if it comes within range. But having instituted 
no direct measures for ascertaining the value of thìs law, aeronauts 
are obliged to make use of it. The calculations of M.: Dupuy 
de Lome for carrying hiwintended balloon out of range suppose 
the truthfulness Of the numbers of the Durea des Longitudes, 
If ineloing so aeronauts are not sure of escaping hostile bullets, 
they can at all events get md of every analytical obstruction, 
which is certainly something. ° 

, When the escap@begins, the motive pewer is not destroyed 
at once. e lt certafnly diminishes at a very quick rate if the 
appendix is wide enough to give free issue to the gas, and the 
vertical motion is also rapid. If not there is some. danger 
of.explosion, as can easily be imagmed. Geneally aeronamts 
are very anxious to get rid of this danger, which can be 
done very easily. by opening the escape .valvet But this 


Fa + 
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@alve for.discharging the gas is rendered gas-tight only by the 
application of a proper plasfer. The only Way of dealing 
rationally with that excess of gas is to have a proper vertical 
motion when the discharge begins. That condition is very 
easy to obtain if you start with a very small ascensional power e 
igdeed. , £ 


. @—b, ® i : 
In the fraction —— if very small, and mareover if the fraction 


C be š 

A is large enough, you can conduct yo@r balloon very 
drk? : e 
safely at any distance if you do not meet with dark clouds, 
or burning sun. You can get rid very easily of these conditions 
by disposing cleverly of your ballast, as will be very easily 
understood by everybody after some explanation. There is 
however agtircumstance which is very annoying in our military 
ascents, and on which it may not be useless to say a few words : 
the necessity of going at a certain level before reaching éhe 
meridian of the enemy’s lines. ‘Phe acronaut is therefor® obliged 
to*know that distance and the quickness of the motion of the 





wind, so thet the fraction- gives the number of minutes at his 


disposal to réach the level required above: that dangerous 
meridian. V = medium velocity of the wind, as obtained 
by balloons sent free into the air, $ = elevation which 
the enemy’s bullets cannot reach, I suppose it to be 6000 
yards, Having no proper experiments at my disposal, I beg 
leave to make that gratuitous assumption. M. Dupuy de Lome, 
in his contribution, speaks only of 3000 metres, but Krupp’s 
cannon was not in operation when he was writing. Z =distance 
of enemy’s lines from the workshop. It is of great importance 
to increase that distance as far as possible, and I advised the 
Government to take two starting stations, one from the northern 
bank to b&used when the wind was blowinggsoutherly, and one 
- from the southgm when the wind was blowing northerly, so that 
in every case aeronauts might cross the whole of our city. But 
the suggestion was disregarded. The solution adopted was ‘to 
start in the night time! It is a singular mode, very unscientific 
to solve an analytical problem by the sending of the ae:onauts 
either to the great ocean to be drowned, or to Norway to be 
frozen. The subject is far from being exhafistedgas to the re- 
bounding of the balloon according to the law Of oscillatory 
motions. But fearing to extend my remarks to a length beyond the 
patience of my readers, I beg leave to end my contribution at 
this point, thanking the editor of NATURE for the hospitality 
exhibited towards a French aeronaut, and hopiag to be more 
fully acquainted with the English scientific public on some fature 

occasion. - W. DE FONVIELLE 
. + Ld 
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e Royal Society, Dec. 22.—‘ On the Constitution of the Solid 
Crust of the Earth.” By the Ven. Archdeacon Pratf, M.A., 
F.R.S. In this paper the author applies the data furnished by 
the pendulum-observations recently made in India, to test the 
truth of the following hypothesis regarding the Constitution of 
the Earth’s Crust, which he propounded in 1864, viz. that the 
variety we see in the elevation and depression of the earth’s 
surface in mountains and plains and ocean-beds has arisen from 
the mass having contracted unequally in becoming solid from a 
fluid state; and that below the sea-level, under mountains and 
plains, there is a deficiency of matter, approximately equal in 
amount fa the mass above -the sea-level; and that below ocean- 
beds there is an excess of matter approximately equal to the 
deficiency in the ocean when compared with rock; so that the 
amount of matter in any vertical column drawn from the surface 
to a level surface below the crust is now, and ever*has been, 
approximately the same in every pat of the earth. In 
order to make this hypothesis the subject of calculation, the 
author takes the case of the attenuation of matter in the 
crust below mountains and plains, and the excess of matter 
below ocean-beds, to be uniform, to a depth*vz times the. height 

above the sea-level or the depth of the ocean, as the case ma 

be. The results are shown in the following Table, in whic 
the numbers are the last figures in the ratio of the differences 
» £ hd 


e stations, and attributes this to the want of more complete know- 


* stations othe arc of meridian and out at sea (in Minicoy, an 
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‘Shropshire into? the Eastern Counties, skirting, th® southern 
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of gravity to gravity itself, carried to seven places of decimals 
The decimal pint and ciphers ase omitted for convenience’ 


Dufferences of Gravity. 


Residual errors after correction by 


sen cane e th thod of 
Stations. ý pet i a 
m iemeed. x This Hypothesis. 
. ‘ heel Dr. Young. : 
observathions Hi = 50, 7 = 100. 
: e. 
Indian are stations. 
Punne.... = — — — 

Bangalore ... + 384 — 562 - 78e! -557 
Damargiæa. . . ~ 323 |. —~926 —455 ~ 584 

° Kajianpur ... + 341 ~ 208 + 338 +315 
Kafana .,.. | —707°| -957 + 69 +320 

s 
Coast stations, Pang 
Punne..... — = — e — 

Alleppy .... | +302 +314 +9331 + 360 
Mangalore. . . — 166 ~ 154 — 122 - 79 
Madias...,. -197 — 192 — 138 — 78 

Cocanada ... | +142 +153 +216 +291 

Ocean station. 

e Minicoy Island. | +894 +906 + 31 +102, 





The author points out from this table that Dr. Young’s, or the 
usual method of correction for local attraction, so far from im- 
proving matters, introduces very large residual errors of the arc 
and ocean statidts; and, at places on the arą of meridian, all 
lying on the same side with reference to Punm. He observes 
that neither the usual method nor his own much affects the coast- 


ledge of the contour of the surface, both above and below the 
sea-level, in these parts. But his own method, in the case 
m = SO, 1emarkably reduces the effects of local attraction at 


island 250 miles west of Cape Comoiin or Punne); for the 
sensible negative quantity at Damargisea and positive quantity at 
Kalianpur indicate a deficiency of matter below the first and an 
excess below th@ second—which exactly tally with the results 
ingependenfly brought out by 1elative deflections of the plumb- 
lme as obtained by the survey; and the two large and most im- 
portant effects, negative at Kaliana and positive at Minicoy, may 
be said to be almost annihilated by this method of correction. 
This last case of an. excess of gravity out at sea (where the sur- 
rounding ocean has a deficiency of matter) being explained by 
his method, he regards as a very strong argument in its favour. 
And Hè finishes by saying that if his method 1s thus far successful 
in the particular supposition of the distribution below, whether 
in extess or defect, being uniform, which is most likely not 
strictly the case, there is every reason for concluding that pen- 
dulum-observations give support-to the hypothesis regarding the 
constitution of the Earth’s Crust, when viewed on a large scele, 
admitting of local peculiarities, like the deficiency of matter 
near Damargizea and the excess near Kalianpur, and the similar 
deficiency near Bangalore. , 


‘Om the Extension of the Coal-fields beneath the Newer 
Formations of England’; and the Succession of Physical Changes 
whereby the Coal-measures have been reduced to their pre- 
sent Dimensions.” By Edward Hull, M.A., F.R.S., F.G.S, 
Director of the Geological Survey,of Ireland. In this paper the 
author, embodying with his own the observations of previous 
writers on the physical geology of Great Britain, especially those 
of Mufchison, Godwin-Austen, Ramsay, Phillips, and the late 
Piofessor Jukes, showed that the Coal-measures were originally 
distributed over large tracts of England, to the north and'to the 
south of a central ridge or barrier of Old Silurian and Cambrian 
rocks, which stretched across the country from North, Wales and 


margin of the South Staffordshire Coal-field. This barrier, or 
ridge, was a land-surface till the close of the Carboniferous 
period. To the north of the central barrier, the highlands of 
‘Wales, the, mountams of the Lake district, and probably small 


© e 





ence of the coal-measure tracts over certain definite areas. 


‘Secretary for Brighton. 


-tacts of the southern uplands of Scotland, formed land-surfaces - 


skirting portions of the Carboniferous area, while the Carboni- 
ferous tract to the south of the Yentral barrier was pr8bably 
bounded by a land-uiface trending along the southern® cpast of 
England. The distribution of éhe Coal-measures at the close of 
the Carboniferous pergod was illustrate bya map. It was then 
shown that the whole Carboniferous area was subjected to dis» 
turbances through the ‘agency of lateral forces, wheseby the 
strata were thrown into folds along axes ranging (approxi- 
mately} in east and west directions; and as denudation accom- 
panied and followed these disturbances, and acted chiefly over te 
arches (or anticlinals), large tracts were divested of Upper Carboni- 
ferous strata, and thus the first phase in the marking out of the 
limits of our present coal-fields was brought about. The effeats of 


“these movements and denudations were illustrated by another map. 


he distuibances-which ensued after the deposition of the Per- 
mian strata, and which produced the discordances of stratifica- 
tion between the newer Palzeozoic and Mesozoic formations, were 
shown to have acted along lines raking approximately north 
and south, parallel to the axis of the Pennine Cham, 'and conse- 
quently in a direction transverse to those of the previous period, 
‘These disturbances were also accompanied by the denudation of 
strata from off the anticlinal arches, and the consequent dissever- 
The 
resylts of these movements (the second phase in defining the 
bounds of the coal-fields) were illustrated by a third map. From 
a consider¥tion ‘of the foregoing observations, the author came to 
the conclusion that the tendency of the British coal-fields to ar-, 
range themselves into the form of ‘‘ basins ” (sometimes partially 
concealed by newe1 strata), a tendency strongly insisted on by 
Professor Ramsay, F.R.S , was due to the intersection of the 
two systems of flexures above described, one anterior to the Per- 
mian period, the other anterior to the Triassic period, and that 
the actual disseverance of the coal-fields into basins was due to 
denudation acting with greatest effect along the anticlinal arches 
of these flexures, The inference that the Yorkshire and Durham 


coal-fields are really basins rising to the eastward under the ® 


Mesozoic strata was drawn—-an inference suppoited by the 
easterly rise of the coal-measures aloyg She sea-coast from the 
Coquet to the. Tyne.- Guided by these principles, the author 
maintained that we were now in a position to determine with 
great accuracy the actual limits of the coal measures under the 
Mesozeic formations over the area to the north of the central 
barrie: ridge, and that to the south of the ridge the application 
of the same principles would assist towards the solution of the 
question, ‘though in a less degree, owing to the fewer oppor- 
tunities for observation of the Palæozoic formations. The author, 
however, concunied in the, views advanced by Sur R. I. Murchi- 
son,“ that in consequence of the geat amount of denudation 
which the carboniferous rocks had undergone over the area o 
the south of England previons to the deposition of the Mesozoic 
formations, little coal was to be expected to renram under the 
Cretaceous rocks, 


Anthropological Society, December 20,—Dr. Charnock, 
V.P.,in thechair, The following wereelected Fellows, Mr. H. W, 
Bellew, Peshawur, India; Mr, F. Tagart, F.R.C.S.; and Mr. 
C. Cornish Brown. The Rev. W. W. La Barte, M.A., Local 
Mr. A. L. Lewis read a paper, ‘On 
some Archaic Structures, principally Megalithic, in Cornwall 


and Devon, with remarks on their, probable Uses.” The author 


drew a comparison with similar monuments in other places, and 
illustrated the paper by the exhibition of models, from his own 
sketches and measurements, and by photographs, The structures 
described were, a circle called Dance Maen, two circles both called 
‘* Nine Maidens,” three circles together called the ‘‘ Hurlers,” 
ali in Cornwall ; and one an Dartmoor, Devon, ali “which the 


author believed to havé been used for sacrifice, and compared ~ 


@vith some so used in India; ‘‘Chun Quoit,@ a sepulchral dol- 
men ; “Lanyon Quoit;” ‘*the Spfhster,”sDevon ; “the Treve- 
thas Stone,” Cornwall, used for sacrifice ; the ‘‘ Men-an-Tol,” 
Cornwall, a monument of perhaps a phallic character? and the 
ancient towns called Chun Castle, Cornwall, and Grimspound, 
Devon.—Dr. Henry Muirhead contributed some remarks on the 
Difficulties of the*Theery of Natural Sqection. The opinions 
of Mr. A. R. Wallace on the subject were crifictsed ; and the 
teim ‘‘survival of the fortunate” suggested for that of ‘‘ survival: 


* In his address at the meeting of the British Association at Nottingham, 
1866. On the other hand, the views of Mr R. Godwin-Austen, F.R.S. 
whick temá rather in an opposite direction, should be well weighed by all 
who are inttrested in this questior.—Quard. Fourn. Geol. Soc. vel s 
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of the fittest,* adopted by Mr. Wallace from Mr. Herbert leso remarkable a manner with the theory of pinary quintics, , 
Spenger. The subject of jndividual vanation was discussed at | and by aid of which Dr. S¥lvester has shown (Phil. Trans. 
some length, and the laws of divergence commented on. The | Part il. 1864) how to decide whether the roots of an equation 
authoe expressed his dissent from Mr. Walldce’s interpretation of | of the fifth degree are real or imaginary. 
r @ 


Darwin’s theory, r i , 
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» Mathematical Society, Dec. 8.—Mr. W. Spottiswoode, | © German Chemical,Society, November 14.—Alex. Miller 
F.R.S% presidents in the char. Mr. J. Hamblin Smith, | reported on the determination of very mintte quantities of sul- 
M.A., of Caius College, Cambridge, was elected a member.—- | phuric acid jn water. His method requires but small quantities 
Prof. H. J. S. Smith made a communication on the subject of | of water, and consists in adding to it a weighed quantity of 
Elliptic Integrals.—Prof. Cayley read a note on his former | chloride of barium and an equivalent proportion of chromic acid. 
paper, ‘‘On the Theory of the Rational Transformation between | For every equivalent of sulphuric acid present in the water? one 
two Planes, and on Special Systems of Points,” followed by | equivalent of chromic acid remains free, and can be determined. 
anf&ccount of an addendum to his recent memoir on ‘‘ Quartic | by colorimetric comparison. He was thus enabled to determine 
Surfaces.” In this latter communication he stated the following | one milligramme of sulphuric acid in fifty gramnfés of water.— 
theorem :—Take any seven points ; an eighth point at pleasure | Messıs. Emmerling and Engler have prepared phenyl-methyl- 
on the dianodal surface of the seven points ; a ninth point at | aceton: Ca H,-CO-CH, by distilling together benzoate and 
pleasure on,the dianodąl curve of the eight points. In the | acetate of me. Nitric acid converts this body into two isomeric 
system of nine points so determined take any one as vertex, | nitro-compounds of the formula Cg H, (NO,)-CO-CHsg, onesot 
and joining it with the remaining eight, construct the ninth line | which is crystalline and the other a liquid. These corfpounds - 
of the ‘‘ennead”: we have thus nine lines passing through the | haye acquired an unusual interest in the hands of Emmerling and 
nine points respectively. These nine lines meet in a point which | Engler, serving as they have done for*the first artificial formation 
is the ‘‘enneadic centie” of the nine points; and further, the | of indigo blye. Indigo blue having the composition C, Hs NO; 
ten points form a completely symmetrical system, so that each | the-nitro-composnd mentioned Cg H, NO, has to lose H, O and 
one of them is the enneadic centre of the remaining nme. [The | O to yield C} H;.NO. This it does under the influence of soda 
name ‘‘ennead” is given to any nine pomts ù: g/ano which are | and powdered zinc. The transformation is somewhat analogous 
the intersections of.two cubic curves, or to any nine lines through | to the reaction lately described by Baeyer, by which nitrocin- 
a point which are the intersections of two cubic curves ; , the ten | namic acid, C, H, NO,, submitted to the action of powdered. 
points in space are such that taking any one whatsoever as | zinc, loses CO, and O, and forms indol, C, H, N. It appears 
vertex, and joining it with the remaming points, the nine lines | that two molecules of nitro-phenyl-methyl-aceton enter into the 
form an ennead.] The author stated the following system of | reaction, and that the formula of indigo blue ought to be double, 
correspondence as a pee for investigation—viz,, given ay thus : - ee - 
eight points in space ; then to every point in space corresponds C. H.. CO. CH TH. = fH.1 HC. CO. H 
zine rough this point, viz., the ninth line of the ennead ob- NTO] Bae ae, Cs 
tained by joining the point with the eight given points respec- i ; ae ; 
tively ; and to each line in space a point or points on the line, The elements put in brackets are those elinsinated in the re- 
viz., the point or points for each of which the line is the ninth | action, by whiclf, apparently the nitro-groups are converted into 
line of the ennead obtained by joining the point with the eight | 220-gtoups. Nascent hyd: ogen transforms the azo-groups into the 
given points respectivély.e—Dr. Hirst entered at some length into hydrazo-groups, that is to say, the artificial indigo-blue into, 
an explanation of the methods employed in his paper ‘‘on the indigo-white. The latter reaction has been employed to identify 
Polar Correlation of two planes, and its connection with their | ‘he artificial with the natural product.—L. Henry indicated a 
Quadric correspondence.” Profs. Cayley, Smith, Mr. Cotterill, practical way of forming iodate of potassium, by treating the corre- 
and the author took part in a discussion on the paper.*—Prof. sponding chlorate with protochloride of iodine: K Q} O, + ICI. 
Henrici exhibited a large model of Dr. Sylvesters amphigenous | ives K IO; + Cl ,,— Dittmar and Kekulé have prepared a 





; ; : glycolic acid of the aromatic series. Cymol from camphor was, 
surface, which has for its equation converted into toluylic acid, then into bromotoluylic acid, and by 
JK‘ + 8LK3 ~ 2J?LK? ~ 72] LPK = 43214 + PL =o, . “i rS CH,OH 
: D- J? ! the action of baryta water into oxytoluylic acid C; H, C 0° OH 
where K= 128 —-E. Erlenmeyer has studied the action of cyanamide on the 


; i . S oo, hydrochlorides, of compound ammonias, particularly of methyl- 
The equation of the surface is obtained by substituting Ae, He has thus prodiiced roe hivl-ouanieliie: hitherto called 
x = 1024 L, y = § D,  =6J and taking x, J, zas rectangular methyluramine, and obtained by oxydising kreatine. It appears 
cordinates, The unit was taken = $ ofan inch. The sections | that crystallographic differences exist between the platinum 
parallel to the axes of cordinates are unicursal curves. Thus | salts of the artificial:and of the natural compound. The same 
the cordinates x, y, may be expressed and terms of z and a para- | chemist has found that ordinary butylic alcohol yields is®butylic 


meter $ :— : and acetic, but not propionic acid. He likewise communicated 


i EE ee I r@searches on the differences of the various valerianic actds.— 
yes Og (> + 1) A. Lieben communicated his views on the formation of chloral- 
: š alcoholate, thinking that trichlorinated acetal precedes the 

eee (¢ + 2\"o - 3 a foymation of the above compound.—A. Bunge reported on the 

i ? f+ 1 electrolysis of some sulphur compounds, — C. Lieberman has 


The surface is of the ninth order, and has two cusp lines. The | Investigated the substance described some years ago by Roussin’ - 
one is a common parabola in the plane L = o, and has the equa- | Yder the incorrect name of artificial alizarine. It is formed by 
tion K =o or D =J% Itis of the second species, that is to gradually adding nitro-naphthaline and zinc to sulphuric acid 
say, any plane section of the surface possesses a cusp of the | PI¥ iously-heated to 200° Brown a hsp they thus separated, 
second species where it cuts it. The second is agommon cusp | SYME colours with alkalies of a different hue from those pro- 


line. Itis a curve of double curvature .of the third order, and | duced by alizarine, and showing the composition C,)H,0,. It 
has the equations, ` appears to be binoxynaphthochinone, and to stand in the same 
4 


3. D. 2 _ | @ | relation to naplithaline in which alizarine stands to anthracene. 

_ 27L = “T; 8 aS IT He calls the substance naphthazarine ; the colours itgives are of no 

thus the,projections on the three axes are a common parabola, a | practical interest.—C. Vogel reported on the practical preduction 

semi-cubic and a cubic parabola respectively. Both cusp lines | of oxygen and of hydrogen by the New York Oxygen Gas Com- 

ouch one another at the origin, where the axis of J isa commen | pany. "This company prepared inthe month of August 20,o00cubic 

tangent ; thus the origin is a triple point, agappears also from | feet of oxygen a day at the price of five cents a cubic foot. The 

e the equation, ¿The wmrface divides th? whole ca into two | gas is pressed int® copper reservoirs under ® pressure of ten 

congruent parts. If we turn the surface through an angle of | atmospheres, and largely used for laboratory end medical pur- 

180° about the axis of D, which is altogetherson the surfacegone | poses, but chiefly for hydro-oxygen lamps in bridge-building 
half will take the original position of the other. The plane®} under the surface of rivers. In lecture rooms also this kind of “7 

D = 0 touches the surface elong a curve 2048 L =-J3, and-divides | illumination is largély used to procure enlarged views of small 

each half of the.space, separated by the surface, intethrée dis- | photographs or drawings made on gelatine, The process for 

tinct parts. Itis this property, which connects the" surface in making *oxygen is that first used ky Jessie du _Mothay. Iron 
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torts are filled w&h goo lbs. of a Mixture of peroxide of man- 
anese and caustic potash, A current of air passed through the 
‘torts heated to 450°, transforms their contents into manganate, 
-eurrent of steam is then,passed through which sets the oxygen . 
ee and leaves a residue of sesquioxide of manganese end caustic 
otash. These processes maybe repeated innumerable times. 
slydrogen, together witk carbonic acid, is produced on a smaller 
zale by heating to redness retorts filled with anthracite and 
ydrate of lime, for fifteen minutes. Afterwards steam {$ passed 
irough to reprodu@ hydrate of lime. The same mixture can 
nis be gsed for three weeks. The hydrogen is sold at two cents 
cubic foot in copper reservoirs holding sixty gallons similar to 
10se described above, which are sold by the company at about 
eighteen shillings @piece. The sale amounted in August only to 
w 00d cubic feet a day, as coal gas is generally used in preference 
~ hydrogen. i i : 
* November 28.—C. Rammnelsburg reported on the composition 
K tanfalites and niobides. — A. Midler described a furnace for : 
scganic anatysis.—Fr. Mohr in a lengthy paper. tried to refute 
i¢ laws of Avogadro and all modern theories in general. The 


ime communicated his views oif the connection of the conducting 
ower forheatand the molecular movements of gases. — J. Thomson 
«s determined the heat of combustion of hydrogen equel to 340°00. 
his number stands between those found by Andrews (338-00}and 
r Farne arid Silbermann (344.00). He has also determined.the 
rantity of water yielded by the combination of two lities of 
drogen, and found a number closely coinciding with that given 
y Stas. The same chemist described an apparatus for showing 
me combustion of oxygen in an atmosphere of hydrogen anda 
ode*of exhibiting the alternate reduction and combustion of 
-opper.—C. Bender has analysed some combinations of the 
e«ydrate and the chloride of magnesium. 


VIENNA 
I. R. Geological institute, November 22.—Fr, von Hauer 
livered the anniversary address, with a report ondhe progress: 
ade by the Geological Survey dming the past year.—Baion 
‘ogst. Beust gave a description of the layers of zinc.and lead 
zes on the Schneeberg, in Tyrol.- Although known for a long 
me, their real value has never been appreciated. The parts of 
1e bed at present opened contain, after a m@gderate deduction, 
es to the vale of more than eighty million florins (eight 
ilion sterling). All measures are being taken for an extensive 
vyestigation,-M. F. von Hochstetter exhibited miniature vol- 
moes formed by sulphur in a soda manufactory. Sulphur 
ielted in water under®a steam-pressure of two to three atmo- 
spheres, combine§ with a certain quantity of water. Larger 
masses of this melted sulphur (one to two quintals) were poured ' 
conveniently deep wooden vessels. In consequence of the 
frigeration, a crust was soon formed on the surface. In this 
«cust a hole was kept open, through which, as the congelation of 
xe sulphur proceeded, periodical eruptions of melted sulphur, 
gether with exhalations and explosions of steam, were observed. 
fter the Jase of an hour and a half, a miniature volcanic cone 
ras formed, with all the characters of a volcano formed by suc- 
essive lav& streams. Obsérvations which can be made during: 
shis experiment are sufficient to explain and to confirm many 
iets observed in real volcanoes. If the artificial eruption is 
aterrupted bya second hole made ın the crust, the cone becomes 
ollow, and if this hollow cone is crushed and the eruption again ° 
aused by closing the second hole, 2 model is formed of a 
ounger volcanic cone which is surrounded by an outer barrier, 
«ke Vesuvius or the Peak of Teneriffe. If the process is con- 
‘ucted to the end without interruption, the result 1s a massive 
‘one with a closed crater, which resembles perfectly the homo- 
eeneous dome-volcatioes, as Seebach calls them. These domes, 
yr massive cones, must therefore be considered as the inner]. 
nassive nuclei of. perfectly extinct volcanoes, the lava, ashes, 
and tuffs of which have been removed by denudation. 


. “BENGAL 


Asiatic Society, September 7.—The Hon. J: B. Phear, 
President, in the chair. *‘The Vastu Yaga and its bearings upon 
W[ree and Serpent-worghip in India,” by Babu #iatdpachandra 
Ghosha, B.A. The Vastu Yaga and various other formg of 
Serpent and Tree-worship are traceable-as much to a feeling of 
ear as to other causes. It is evidently a sacrifice, invented by 
‘he ancient Aryan conquerors with a view to-propitiate the 
iborigines or primeval owners of the land.” Vastu is the principal. 
od, and thougla the aBorigines themselyes are not worshipped. 
y name, the Naga is no doubt the ostensible object of worship. 
— i f] e 
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“responding to thé 


owners) that occupy the several mandalas, are also the names of 
Nagas. ‘The Vastu is tfe God Earth, quite distinct from:Dham 


(Tena) and in the piayer he is représenteds as the supporter of , 


the world. The Vastu Ydya, therefore, appears to be a me- 
fhorial of the foundation of the new Aryan home and ‘of the 
Nagas, .a powerful race of aborigines. In the’ ceremony for 
dedicating a tank, a stick is plantel on its banks. This stick is 
the Midea-yashti, or the Naga-pole. The application of the 
term Naga to the reptile class is without doubt of compaiatively 
recent date, and since that time may be noted the double meaning 


of the word applied to the Nags aborigines as well as to the è 


Nága serpents. Ananta is worshipped not as a snake, but as a form 
of Vighnu. It literally means eternity.” The Anantacha-turdas'1, 
Nédgapanchami, and such other minor vratas, though connected 
with the Nagas, have nothing to do with the actual reptile. The 
aborigines of India bore a peculiar speech ge to the first Aryan 
settlers.. Many of the aborigines were held in high estimation, 
and in a legend the goddess Saiasvati is described as imparting 
the art of music to two of the Nagas (Kamala and As'vatara),- 
and the name of Karkotaka, another Naga, is enjoined to be 
uttered every morning, There are again several frits, trees, and 
thinge which are named after the Nagas, and these are all 
derived from the N E. frontiers of India. From the above, it 
would appear that the Nagas as a race ot powerful aborigines 
were respected for their prowess and also hated for their bar- 
barous habits. The eminent among them were soon identified 
with some Hindu gods, and ultimately the Nagas, as a 1ace, 
became a class of. gods. Serpent-worship, in the true sense of a 
creature-worship, was never prevalent in India, and though, under 
peculiar circumstances, this worship may be seen at the present 
day among the several hill tribes, stil such a practice does not 
obtain among the Aryans. The serpent, as an emblem ot 
eternity, is respected, but it is the worship of Vishnu and not of 
the reptile. Serpents have crept into our mythological legends, 
but in whatever form they appear, they are put down as enemies 
of Vishnu. Rahu is darkness, and its stellargform-is a snake. 
Sun== Hari= Vishnu, the destroyer of RaRu, the first destroys 
as darkness, the second assnahe, and the third as death. Figures 
of Nagas occur in sculptured stones, but only for ornamentation. 
Several trees are described in later Puranas as forms of Vishnu 
and other gods, but they are cherished with a degree of care 
because of their extreme usefulness in the tropical country. For 
instance, 77/se as an aromatic herb, thé Deva as a fodder on 
which the cattle live, the religious fig-tree as offering cool shelter, 
the cocoa-Mut as a refreshing fruit. Some trees again are noted 
as obnoxious when planted near dwelling houses, because in a 
Hindu hygienic point of view, they are considered injurious to 
health. The papaya plant is one of those that no Hindu would 
like to have near his house. 


- PHILADELPHIA 


Academy of Natural Sciences, Sept. 6.— Mr. Vaus, 
Vice-president, in the chair. ; 


® Sept. 27.—The President, Dr, Ruschenberger, in the chair.— 
“On the Flowers of Arala igi L. and Hedera Helix, L.” by 
Thomas Mechan. The study of Aralia spinosa L. affords some 
gnteresting facts which do not seem to have attracted the atten» 
tion. of other observers. In Dr. Gray's indispensable ‘‘ Manual 
of Botany,” it is said to be “more or less polygamous.” I have 
had many specimens under my Caily observation this season, 
from the earliest opening till the last blossom appeared, and find 
that it is much more nearly moncecious than the above quota- 
tion would imply.. There are three different sets of flowers cors- 
thrice compounded branchlets of the large 
panicle. When the flower scape elongates, it seems suddenly 
arrest@l at a given point, and a very stéong umbel of female 
flowers appears af the apex. A great numbet of secondary 
bianches appear along this main one ; and they also suddenly 
terminate cach with an umbel of female flowers. From these 
secondary’ branches a third series appears, and these flowers are 
well filled with anthers that are abundantly po€enifeious. The 
female organs of these flowers of the third cl@&s ae,ghgwever, 
defective, as only a few bear capsules, and in these, a large 
portion of the seeds have no ovules. The polygamous character 
is comfined to this third series of*flower, the first two having 
purely pistillate blossoms. In these there do not seem to be 
the rudiments *ef stamens. The most! remarkable part of this 
process of devefopment is, that the whole of this first series of 


femåle flqwers shouli open so bong before the-male pnes come, ẹ 
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ghat they fall unfertilisgd. The greater part of the second series 
alsp fall, and the crop of seeds 1s mainly made up of a few of 
the last opening ones of the senes; and the comparatively 
few hermaphrodite ones Which are found in those of the third 
class. It is a matter for curious spdbulation what special benefit 
it can be to the plant to spend so much force on the produt. 
tion of femalé flowers too early to mature, and then producing 
such an immense mass of pollen to go utterly to waste. 
Examining the dowers of the allied European evergreen ivy, 
Hedera Helix L., 1 find similar laws of distribution of the 
sexes as in Aralia spinosa, with the addition of a somewhat 
different structure in the male from the female flowers. In 
Europe the plant is described as often having a single umbel as 
a flower spike. It is quite likely in these cases that the flowers are 
hermaphrodite. In all the cases I have met with here, the inflo- 
rescence is a compound of several umbels —a terminal one 
female and the latgral ones male, as in Aralia, But there are 
rudiments of stamens in the flower, and in occasional instances 
I find a filament developed ; but never, so far, with any polleni- 


ferous anthers. The flowers of the central female umbel havee 


rather longer and stronger pedicels than the lateral male ones. 
The calyx is united with the ovarium for one-half its length, and 
the latter much developed’in the unopened flower. In the male 
the segments of the calyx are two-thirds free, and the spetals are 
much longer than in the female flowers. As ig, Aralia spinosa, 
the male flowers do not open until some time after the female 
ones; and not before some of the latter, umpatient of delay, 
have fallen unfertilised. I have so often and iu so many vared 
ways demonstrated to the Academy that in plants the male ele- 
ment is a later and inferior creation, that it seems almost 
supererogatory to point out that these plants illustrate the same 
principle. 

October 4.—Prof. Leidy made the following communications 
in paleontology. He directed attention to a collection of fossils 
from Sweet Water Rive, Wyoming Territory, recently recerved 
as part of the results of the geological exploration of Prof. 
Hayden. “The®mast numerous and characteristic remains are 
those of a species of Aferycocharus, about two-thirds the size of 
MM. proprius, from the head-waters of the Niolorara river. The 

-Species was named M. rusticus, Other remains found in associa- 
tion with the former are refeiable to a species gf Aippartor., 
to Canis vafer and Merycodus necatus, ‘Two additional fossils, 
from a tertiary deposit near Fort Bridger, are referable to a small 
species of Lophiodon, which was named £, modestus, and a 

small suilline pachyderm, which was named /yopsodus paulus. 


October 18.—Prof. Leidy directed attention to a collection of 
fossils received from the Smithsonian Institution, from Rev, 
Thomas Condon, of Dalles City, Oregon, The specimens were 
obtained fiom a tertiary deposit ın the valley of Bridge Creek, a 
tributary of John Day’s River, Oregon. The greater number 
and more striking remains belong to a species of Oreodon larger 
than any previously discovered. The skull is about fourteen 
inches in length, and 1s intermediate in character to that of O. 
major and Merycocherus proprius. The species was named 
Orecdon stiperbus. Among other remains of the collection are 
those of Oreodon Culbertsont, Agriocherus antiquus, Leplomeryx 
vansi, and Anchither um Bardi. Afi ent of an upper jaw 
with two true molars probably bélongs to Lophiodon occutentalim 
Other fossils indicate ten species of AAinoceros, probably X. 
occidentalis and R. hespertus, Others probably indicate £/o- 
therium superbum and Æ, mgens. A small fragment of an upper 
aw with a molar tooth apparently indicates a laiger species than 

“Anchitherium Baird, and was referred to a species with the 
ame of A. Condonz, J 


e 
October 25.— Prof. Leidy stated that he had recently received 
several boxes of fossils collected during Prof. Hayden expe- 
dition in Wygming Territory. Among themammalian remains 
are those of a pachyderm about the size of an ox, and related to 
tle Chalicotherium and Titanotherium. These were referred to 
a species with the name of Paleosyops paludosus, A fragment 
. of a lower jaw, with true molars hke those of the peccary, but 
with pomted Igbes, was referredeto a species with the name of 
AMicrosu$ cuspidatus. The animal was about the size of a rabbit, 
The remains of a lower jaw of an ursine animal, about the size 
of a raccoon, was referred to a species with thê nape of 
iVotharctus tenebrosus, 


November 1.—Prof. Leidy exhibited the toopi? ofa mosasau- 
roid reptile from the miocene terhary deposit of Gay Head, 


e Martha's Vineyard. From ‘the peculiar minntely-letteyed apbear- 


bans 
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ance of the enamel, the t@oth was refered fo a species with t 
name of Graphiodoz vinearius, He also referred to a now e 
tinct species of crocodile, indicated by portions of a skull collect 
in Prof. Hayden’s expedition, from a tertiary deposit of Big San 
River, Wyoming, The skull, “when perfect, measured eighte 
inches long. It hgs nearly theaform of that of Crocodilus v. 
garis. The upper jaw is deeply indemted back of the foun 
tooth, and a pair of deep pits occupy the front of the palate, T 


species'was named Crocodilus Eihotti a 
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PROGRESS OF SCIENCE IN 1870 


To year which has just come to a cloĝĵe has neither 
been characferised*by many rfew and striking scien- 
tific discoveries, nor have any novel applications of Science 
to ordinary industry and manufacture attracted special 
attention. ‘The work done has been more a strengthen- 
ing Sf that of past years, and a confirming or a disproving 
of theories and experiments, than the inventing of new 
ones. In ofe branch of Science only has any great ad- 
vance been made, and that, as we shall presently show, 
we believe to have taken place in Geology. Bit this ad- 
vance is one somewhat overlooked at present; but still 
of so émportant a character that, when once fully re- 
cognised in all its beariggs, it may tend to disprove much 
of the geological teaching of the present day. e 

` Taking the various Sciences as much ay possible sep- 
arately, -we will begin with ASTRONOMY. Here attention 
has been chiefly directed, as has been the case for so 
many years past, to the Sun. Since it is now generally 
understood that when once the nature of this vast self- 
luminous body is accurately made out, much light will be 
thrown on many now perplexing and strange phenomena, 
the Eclipse of the 22nd of December last was anxiously 
watched for, and all possible observations were taken here 
by those who were unable to take part in the Government 
Expedition to Spain and Sicily, It is to Se hoped that 
the labeurs of this Expedition, in spite of accident both 
en land and,sea, and the unsatisfactory state of the 
weather at the time of observation, will yet yield results 
of great importance. At any rate-we may fairly. con- 
gratulate orselves that at last we have a Government 
which has shown itself in other instances besides this 


' special one, not unmindful of the claims of Science and 


of the value of aceurate scientific investigation. 

My. Lockyér and Mr. Huggins have continued their 

spectroscopic observations of the Sun, and Prof. Zollner 
as published a very valuable paper on_ the solar promi- 
nences, theorising very boldly as to the temperature and 
pressure at the Sun’s surface;* while in America Prof, 
Young has worked with good results at the same subject. 
Beforeleaving this branch of our subject, we would mention 
that Mf. Proctor has published some novel views as to 
the constitution of the stellar systems, which, under the 
somewhat fanciful titles of “star-drift” and “star-mist "@ 
must be familiar to most of our readers. 

Whilst the vast domain of ORGANIC CHEMISTRY has 
been still further widened by the innumerable workers 
who plunge into this branch of the subject and neglect the 
many untrodden paths in Inorganic Chemistry, never- 
theless no special or important discoveries are to be chro- 
nicled, unless we may mention the beautiful process by 
which Indigo has been synthetically constructed by M.M. 
Emmerling and Engler, following closely on the artificial 
manufacture of Alizarine by M.M. Liebermann and 
Graebe. 

MOLECULAR Prysics has occupied a “large share of 
attention, and the discussion before the Chemical Society 
«on the existence,’or non-existence, of Atoms and Mole- 
scules, has only too clearly shown how doctors differ 

* Translation ig full, NATURE, vol. ji] p 522-526 
e 


e 
na + e 


s 
S, s 


bai 





* -amongst themselves, ard that the very foundations of a 


Science, considered so essential by some, are ‘utserly re- 
pudiated by others. A very yemarkable paper on the Size 


| of Atoms, originally,published in these columns (NATURE, 


voli. p. 551) by Sir William Thomson, in which he gives” 
four distinct trains of reasoning by which he arrives at , 
a proof of their absolute magnitude, has attracted much - 
attention, and has been translated and copied into most 
of the continental and American scientific journals. Dr. 
Thomas Andrews has also pursued his remarkable inves- 


tigations on the Continuity of the liquid and gaseous states — 


òf matter. The death of Prof. Wm. Allen Miller, F.R.S., 
and Dr. Matthiessen, F.R.S., have left sad voids in the 
ranks of our English. experimentalechemists, 

In BIOLOGY, the investigations of Prof. Tyndall, “On 
Atmospheric Germs, and the Germ Theory of Disease,” * 
have contributed to a clearer knowledge of the nature 
of some of the most virulent of our infectious diseases; 
dnd, have caused those diseases to be studied in a much 
more scientific manner than before, 

The theory of Spontaneous Generation, which has been 
very prominently before tke scientific world for the last 
ten years, has, during the past year, been very strongly 
attacked on the one hand by Prof. Huxley, and defended 
on the other by Dr. Bastian and Dr. Child, In his In- 
augural Address to the British Association meeting at 
Liverpool, Prof. Huxley gave a long review of all the 
researches on the subject, from the time of Spallanzani 
and Needham to the present day, and declared his belief, 
after carefully weighing the evidenge On both sides, that 
all life has its origin in some pre-existing life, and that 
Spontaneous Generation, or, as he terméd it, Abiogenesis, 
is not nqw proved to take place. The investigations of Dr. 
Bastian, originally intended to have been read before the 
Royal Society, were published instead in these columns, 
ina series of three long articles (NATURE, vol. ii. pp. 170, 
193, 219), in which he gave the reasons for his belief that 
Spontaneous Generation certainly does occur. Feeling 
himself attacked and his experiments somewhat under- 
rated by Prof. Huxley in his Address, he criticised it at 
considerable length, and detailed the results of some 
new experiments (NATURE, vol. ii, pp. 410, 431, and 492) 
which confirmed his previous deductions, ` 

The Darwinian theory of Natural Selection has been 
attacked by Mr, A. W. Bennett and Mr. Murray,t and 
defended by Mr. A. R. Wallace and others; Mr. Wallace 
having also vindicated his claims to priority in this ques- 
tion, since he published many of the now-recognised the- 
ories and speculations on the subject of Natural Selection, 
at atime when he was resident in the East Indies, and 
entirely unacquainted with what Mr. Darwin had written - 
on the same sifbject. 

As respects GEOLOGY, during the past year the Gov- 
ernment has @ontinued its grants of money for the 
purpose of Deep Sea Dredgings, and at present the 
report of the most recent Expedition is anxiously looked 
forward to. The results of the Expedition in the 
autumn of 1869, as giver® to the public by Dr. Carpenter, 
Prof, Wyville Thomson, and Mr, Gwyn Jeffreys during the 
past year, have been‘of the greatest possible interest and 
importance. They found that on the same level, at the 
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bottom of the deep Sea, two different deposits are in pro- 

cess of formation side by side, each characterised by a 
distinc® Fauna, and yet apparently produced under pèr- 
fectly similar conditions of land and sea, area, depth of 
water, &c. On investigating this cutious result, how- 
ever, it Was found that the temperature of the water circu- 
lating over these two areas ıs very different, and that 
this mere difference of temperature ıs capable of en- 
tirely changing the character of the fauna of the simul- 
taneously formed deposits. Thus an entirely new 
element is brought. into geological speculations, since 
it is shown that at one and the same time strata 
may be accumulated containing widely different organic 
remains. ‘Iw addition ¿œo this, they have shown that 
the calcareous deposit known to us as chalk is now 
being deposited all over the bed of the Atlantic Ocean, 
and there are many weighty reasons for believing that 
this deposit has gone on steadily ever since the time 
during which we imagined the cretaceous rocks of thee 
world to have begun and ended. Many organisms for- 
merly supposed entirely extinct have been re-discovered 
in these deep-sea dredgings; and, in short, much has 
been done to show that our past geological reasoning 
Prof, Gumbel’s 
discovery of the existence of Bathybius and similar 
organisms at all depths, and stretching over an indefinite 
period of geological time, is of the greatest importance in 
relation to this subject, Prof. Agassiz, on the other side 
of the Atlantic, has published reports of the deep-sea 
dredging off the Frida Coast, and has: stated that the 
results of his researches, and those of others, both English 
and Scandinavian, have convinced him that there is life 
all over the sea bottom, and that where evidence of marine 
life cannot be found, we are justified in calling “in the 
agency of the sea to explain certain obscure facts, These 
conclusions cannot be without their important bearing on 
many commonly received geological theories.*- eo 

. In BOTANY many very careful series of observations have 
been made in the physiological department. Among the 
most important we may mention those of Prillieux and 


Duchartre in France, confirmed by Dr. M‘Nab in this 


country, that, contrary to the previously aécepted hypo- 
thesis, plants do not absorb any appreciable amount of 
aqueous vapour through their leaves ; and those previously 
announced by M. Dehérain, that the evaporation of water 
from the leaves of plants is die to sunlight rather than to 
heat, and proceeds independently of the degree of satura- 
tion of the atmosphere. Much attention has also been 
paid in Germany, Italy, and England, to the fertile field of 
the phenomena of fertilisation, opened out by Mr. 
Datwin’s observations. k 

In METEOROLOGY there is no great advance to chronicle. 
It still remaing a Science without a head, a chaotic mass 
of facts with no gefinit@ order or arrangement ; for thofgh 
many, are working at this subject, and some valuable 
papers on the Origin of Winds and Storms have been 
published, still no definite progress can be ascertained. 

The splendid appearances of thesA ubra Borealis, visible 
all over the British Isles in September and October, have 
directed public attention to those unmwstakeably magnetic 
phenomena, and to the connection which exists betwen 


a During the past year all the most important papers on Deeg ea Dredging 
have appeared in these columns, and we would reter ovr readers to Vol 1 
PR 135, 166, 267, Grr; 657 i : Vol ue pp 25% 513 &e, í 
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thir appearance, great magnetical $Berturbations, and ® 


large solar spots,- They have been examined very fre- 
quently during the past year by means of the spectroscope, 
and there is distinct evidence of lines in the green and red 
portion of thesspectrum, the latter presumably due to 
hydrogen. We would gdirect atteation to our desire to 
publish a*complete tabular list of the More remarkable 


` 


meteorological phenomena of the past year, so as to be ` 


serviceable to observers in all parts of thæ world. To 
render this as perfect as possible, we would invite fhe 


kind co-operation of all those interested in the subject ' 


who.can forward us any data. ... 


We cannot- conclude without noticing haw much 
Science has lost during the latter half of the year 
just ended by the fearful struggle that has taken place 
between France and Germany, where each natiog has 
brofght into requisition all the resources of Science 
only to inflict as much injury as possible on the other. 
For nearly six ponths we have witnessed the sad sight of- 
workshops shut up, laboratories closed, universities „and 
public schools wanting both professors and students, and 
the friendly emulation of similar tastes and pursuits turned 
to the fierce rivalry of the sword. Science will have to 
deplore the untimely loss of many of her most attached 
workers, and their country will have lost those who would 
in happier times have done her as much honour at home 
as they. have shown bravery in the field. Whilst the 
French Academy, shut up in besieged Paris, has brought 
the art of balldpning to its present state Sf perfection, so 
that now it is used as a means of communication with the 
outside world, the result of the subtle strategy of the Ger- s 
mans, and the scientific education they so generally possess, 
has been to give them advantages which have, to the pre- 
sent time, baffled their adversaries. a: P. E.. 








THE INTELLIGENCE AND PERFECTIBILITY 


OF ANIMALS . `. 


Thé Intelligence and Perfectibility of Animals from a 
Philosophic Point of View. With a few Letters on 
Man. By Charles Georges Leroy, partly under the 

pseudonym of “ The Naturalist of Nuremberg.” (Lon- 

‘don: Chapman and Hall, 1870.) : 


+ 
j i ESE Essays, written nearly a century ago, seem to 
have been intended chiefly as an ànswer to the 
doctrines of those French’ philosophers who maintained 
that anunals were merely animated machines, or, as it 
was expressed by Buffon, that “the animal is a purely 
material being, which neither thinks nor reflects, but 
which nevertheless acts,” and that “the determining 
principle of the animal's actions proceeds from a purely 
mechanical influence, absolutely dependent upon its 
organisation.” Our author, on the contrary, maintains 
that the mental faculties of ‘animals are strictly compar- 
able with those of man; that they remember, combine, 
and reflect ; that they are capable of self-imprévement ; 


“| and even that they possess a true language fully adapted 


to their needs. To support his views he gives what we 
may fgrm á generalised life history of several animals, 
such as the wolf, fox, stag, fallow-deet, and roebuck, 
which his position of Ranger of: Versailles and Marly gave 
him amplé opportunities of studying. ' The chief fault of 
thesa interesting sketches is, that they detail hardly any 
a . oe 
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of the speatal observation @n which the generalised state- 
ments are founded. We are, therefore, unable to tell 
how much is fact and how much inference ; and, what is 
probably the resùlt of careful life-long @bservation fails 
to produce that effec of ‘reality which a more direct 
narrative style Would have given to it. In a few cases, 
however, he gives us actual observations ;*as when he 
proves thataanimals can count, by stating the fact that in 
orgler to destroy crows, which were destructive to game, 
a hut was made at the foot of a tree where there was a 
nest, in order to shoot the old birds when they returned 
to their young. It was found, however, that after the 
first time the man was always watched into he hut, and 
the crows would not return till he had left it or till night. 
To deceive them two men, went to the door of the watch- 
house, one entering and the other passing on, but®the 
crows would not come? The next day three went and two 
passed on, but still with no effect; and it*was not till 
five or six went and all but one passed on, that they were 
deceived, being unable to count so many. 

M. Leroy appears to reject altogether what 1s commonly 
termed Instinct, maintaining that the word should be 
applied only to those acts which are the direct con- 
sequences of organisation, such as the grazing of the 
stag, or the flesh-eating of the fox; but not to the ex- 
pedients to which those animals resort in the gratification 
of their natural wants, which are due to sensation, obser- 
vation, memorf, and experience. To the® objection that 
many animals perform complex operations perfectly well 
F without experience, and always.in thè same manner, he 

replies that h mahy cases the: fact ıs not so. He main- 
tains, for instance, that there, is a distinctly perceptible 
inferiority in tht nests made by young birds, thus antici- 
pating thé observation.of the American Wilson; and 
further remarks that the best constructed nests are formed 
by birds whose young remain a long time in them, and 
thus have more opportunity of seeing how they are made 
Hé says that the nests of young birds are ill-made and 
badly situated ; and that the defects of these first con- 
structions are remedied in time, when their builders have 
been instructed by their sense of the inconveniences they 
have endured. He maintains that nests of the same species 
of bird differ as much as human dwellings, and that of 
a hundred swallows’ nests no two are exactly alike ; and 
he imputes to want of long-continued observation our 
failure to discover improvement in them ; a want which 
curiously enough, has been remedied by M. Pouychet, 
who has found a decided improvement in the nests of 
swallows at Rouen during his own lifetime. Our author 
has also some excellent remarks on hereditary habit, as 
strikingly shown in the case of many of our sporting dogs, 
and which, he believes, in wild animals is often mistaken 
for instinct ; and he concludes that “It is possible that the 
actions which we see performed by some animals, in; 
dependestly of the teachings of experience, are the fruit 
of a knowledge of very ancient date, and that in former 
times a thousand trials, attended with more or less success, 
have finally led tø the attainment of tht degree of per- 
fection which weesee manifested in some of their Works at 
the present day.” 

The migrations of birds, also, he maintains are the 
result of no blind, instinct, but of instruction handed 
down from fenération to generatéon. He says, “ Bet us 


t a’ 


take the swallows as an cxafple which every one can 
observe. In the first place, their departure is always 
preceded by assemblages,°the frequency and duratien of 
which can leave no doubt that their object is to efféct all 
the necessary preparacions for a voyage undertaken by 
creatures who have the faculty of sensibility, and of under- 
standing one another, and who are united for a comnton 
purpose. The incessant and varied twittering which 
reigns in these’assemblies, clearly indicates commupica- 
tions and orders, indispensable for the numerous offspring 
of the year. They mus: stand in need of preliminary in- 
struction, constantly repeated, to prepare them for the great 
event, Frequent trials of flight gre no less indispensable, 
and are often followed by a repetition of previous lessons, 
which makes our roofs and chimneys ring again. As- 
semblies of men who should speak a foreign language 
could not give more evident signs of a similar project. 
eBut there is a more convincing proof than this. analogy 
thAt these migrations zre not the result of a blind and 
mechani@al inclination. When, at the time fixed upon 
for the flight, which cannot, owing to weather, be retarded 
without compromising the welfare of the whole species, 
some, and even a large number of indviduals, are too 
young to follow the rest, they are left behind and remain 
in the country. But it is in vain that they reach maturity ; 
the supposed adtraction towards a certain region dees not 
affect them, or too slightly to enable them to gratify it. 
They perish, the victims of their ignorance, and of the 
tardy birth which made them yna@le to follow their 
parents.” " 

The letters on Man, which are curiously mixed up 
with those on animals, are neither so interesting nor so 
well reasoned. Their object is mainly to deduce the 
complex phenomena of human existence from the two 
principles of “the love of ease” and “ ennuip which being 
antafonistic, lead men to all kinds of expedients to secure 
the one or escape from the other. These, with sympathy, 
which he considers the pre-eminently human emotion, are 
made to explain most of the facts of man’s mental nature. 
The work is written throuzhout in a pleasing and simple 
style, and exhibits to us a loving student of nature who 
observed and thought for himself, and who, in many of his 
conceptions, was far in advarice of the great philosophers 
of the last century, among’ whom he lived. 

í ALFRED R. WALLACE 








OUR BOOK SHELF 


Use and Limit of the Imagination in Science. 
Tyndall, (London: Langmans and Co.) 


Tus is a #cond edition of Dr. Tyndall’s Discourse 
at the meeting of the British Association, at Liverpool. 
Te it is now appended his Address as president of Section 
A of ‘the’ British Association at the Norwich meeting. 
This was analysed by Dr, Clark Maxwell at 2 later 
meeting (see NATURE, Liverpool Meeting, Address. to 
Se¢tion A), There is also added a shgrt-Essay from the 
Saturday Review, vaith the quaint litle of “ Earlier 
Thoughts,” suggesting the irrepressible’ “‘ Country 
Parson,” A.K.H.B, Another curious addition is a selec- 
tion ®f favourable, unfavourable, and often ridiculous 
critiques of various parts o7 his discourse ; which:reveal 
the exastence of a strange state of things in the arcana of 
editorial déns. i 

* Ong or two tgenchant sotes are appended to the Dis- 
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serm-forsnation ıs especially deserved and well laid on 
This race of pseudo-experimenters, who do not know the 
simplest necessities of accurate experiment, but who by 
mere assertion endeavour to bear down genuine scientific 
men, is¢really the class which dces mischief alike to 
science and to the cause of religion, Dr. Tyndall is 
certainly not fairly censured by the so-called “religious ” 
press, but does it ever deal either praise or censure fairly? 
His remarks onthe Materialists at the end of the Address 
are guite conclusive as to the absurdity and injustice of 
calling him by that name. There is a verse ın Scripture 
that would suit the case exactly, but we leave the problem , 
as a puzzle to the Editor of the Record. 


The Student's Manual of Comparative Anatomy and 
Guide to Dissection? By G Herbert Moirell, M A., 
B.C.L. (Oxford : Shrimpton.) 


WE have received the only part as yet published of this 
treatise, viz, that relating tothe Birds. Mr. Morrell gives 
with great care, in a tabular form when possible, a conden- 
sation of all the information to be obtained in such works 
as Huxley’s “ Lectures on the Skull,” and “ Classificamon 
of Birds,” Wagner’s, Siebold’s and other manuals, and the 
‘Cyclopedia of Anatomy and Physiology,” supplement- 
ing this by extracts from his own notes of dissections in 
the anatomical laboratories of the Oxford University 
Museum, and of Professor Rolleston’s lectures given there. 
It is proposed to issue an atlas of woodcuts borrowed 
from various works to illustrate the letterpress. The book 
will be found very convenient by students at Oxford and 
elsewhere, who are carefully studying the comparative 
anatomy of the Vertebrata, We must decidedly object, 
however, to the omission of one group of organs extzrely 
—the reproductives Jt is a concession to a strange pre- 
judice, and really renders a good work incomplete. i 
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LETTERS TO THE EDITOR 


[The Editor does nol hold himself responsible for opinions expressed 
by Aes Correspondents. No note is taken of anonymous 
comMmuriications, | 


The Eclipse Expedition 


I WRITE you a brief account of the doings of the English 
Eclipse Expedition up to the present time, thmking ıt may be 
interesting to your readers. 

After leaving London we proceeded direct to Naples, staying 
on the road only a few hours at Cologne, half a day at Verona, 
and aday at Rome. Everywhere on the jouiney the most 
marked kindness was shown to the Expedition as the repie- 
sentatives of English Science. From Ostend to Verona we never 
changed carriages, and there only on account of a slight breakage 
in the carriage itself. Never once were we asked for passports, 
never once were ow. instinment cases overhauled, or anything 
beyond mere personal baggage, at the custom houses At Naples 
we stayed a day, which was occupied in taking the lids off all 
the cases, repairing one or two slight accidents which had befallen 
the instruments, and making plans for our distrilgation in Sicily, 

At four o’clock in the afternoon cf Wednesday, the 13th, we 
were all on board the Psyche, a despatch boat which had been 
lent by the Govergment # convey ourselves and instiument® to 
Sicily. A delicious sunny alternoocn, a sea as smooth as molten 
glass,% ship’s company receiving us with the utmost kindness 


_and hospitality, how could the evening not pass as merry as a 


marriage bell? I cannot retail to you all the jokes which pa$sed, 
the lively chats and quiet strolls by noonaght, the polariscopes 
and spectres@opes pointed to the sea and sky, ere long destined to 


‘address their momentous questions to the Sun himself, now having 


their merits and dements freely discussed by the savants ; ut you 
canimagine it all Azlast we turned in to enjoy that repose wh&h 
sea air always indyces n? landsmen. 
At about six we weie all called and told we werg&ppfoaching 
the Straits of Messina, the very Scylla and Charybdis of our 
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cfassical lore. In mooa'ight, sof, cool, and deliciqus, we beheld 
those 1ocks of Scylla and steered through Charybdis, though we 
felt ıt not, and so onwards in the using sun though the Straits, 
After breakfast we held our (is we then though ) final council 
only about an hgur before we wera to sepårate for our various 
Si@ilian stations. Scarcely had the council broken up, when 
the sad event occurred whitch was destfhed to glter all our plans. 
We were steaming along about ten mules north of Catania, the 
gigantic cone®of Etna, capped with snow, appearing to rise from 
the cliffs of lava under which we wee passing, gyhen the ship 
struck on a treacherous sunken rock, shown m none of the charts. 
I cannot pass over this sad catastrophe without referring tothe 
noble behaviour of our gallant commander, Lieut. Fellowes, to 
whose coolness and energy we owe the safe disposal] of ourselves, 
mstruments, and baggage at Catania, without any serious loss. 
Mr Lockyer, at the request of the captain, immediately tele- 
graphed to Malta, whence the Roya/ Oak came to the atl of the 
Psyche. More lately the admural of the Mediterianean fleet (Sir 
Hastings Yelverton) has airived in the Lord Warden, and 
anchorel beside her, and I am glad to be able to say thaf if the 
present calm weather continues theres every prospect that the 
ship may be saved . f 

For this e&pedition it was found necessmy to make Catania 
the head quarter§ instead of Syracuse, as had been origtnally in- 
tended, as theie would inevitably have been too great delay m 
removing the heavier instruments to Syracuse to carry out the 
ortginal plan. Since our arrival, we have received all possible 
help from our own and the Italian Governments. From the 
latter we obtained the use of the gaden of the Benedictine 
monastery, where we are working, as well as guards at some of 
our stations. Both heie and elsewhere the American and Italiah 
observers join heartily with us, and to their co-operation we owe 
much, 

The anangement of the English parties are now as follows. 
At Catana weare strong in the spectioscope. Mi. Lockyer 
and Mrs Locker are working with a large reflecting muror 
fitted with a single prism, but with special adaptation for giving 
plentiful Ulumination, as well as for placing the hydrogé&h spec- 
trum side by side with the spectium obtained from the corona e 
Mı. Seabrokes has a lage retractoi fitted with a spectroscope of 
six plisms for examining the chromosphere. Mr Pedler works 
with a small direct-visfon mstrument, Prof. Thorpe has mounted 
his apparatus on the top of a portico in the gard®n, and has 
been engaged the last few days in making out daily curves 
of the chemical intensity. To Mr. Vignolles, sen, and Mr. Vig- 
nolles, jun, and myself are committed the, time and general 
observations In addition to the above, we hopę to have the 
assistance of several of the officers from ships in the neighbeur- 
hood, who will male sketches of the appearances, and help the 
observers in various ways. 

Our next detachment, under the charge of Piof Roscoe, has 
left us, intending to find a stage of observation as high as possible 
on Etna, It 1s confidently expected that, by leaving some seven 
or eight thousand feet of the densest atmosphere behind,delicate 
but important observations may be made which would be impos- 
®ibleat alower level. This party 1s piloted by Piof. Sylvestre, of 
the University of Catania, who, in common with all the authorities 
here, has shown the utmost courtesy toward the Expedition. 
ene spectroscope observations will be conducted by Prof. 
Loseoe, with the assistance of Mr. Bowen; the polariscope is 
under the charge of Mr. Harris; photographic arrangements 
under Dr. Vogel; while Mr. Darwin willsketch the appearances 
presented. i X 

At Agosta we are strongest in the polarıscope, this mstrument 
1equiring the longest possible duration of totality. The party 1s 
under the charge of Prof. Adams {of King’s College, London), 
who, in the polariscope, is assisted by Messrs Ranyard and 
Clifford. The only spectrocopist stationed here is Mr. Burton, 
and the sketcher, Mr. Brett. This party have been living 
under canvas for the last few days, and, I need hardly add, 
received the utmost kindness from a military detachment 
stationed there with them. 

At Syracuse we are only represented by one photographer, 
Mr. Brotheis, assisted by Mi. Frye: and by Mr, Guifth, who 
wil tage observations with his polarimeter. 

The authorities at Malta sent us heie two Sappers, thanks to 
whose exertions our observations have been erected with great 
rapidity, enabling us to station our instiuments and make pre- 
liminary tuals in the very positions they will occupy during the 
Echpse, Since our arrival these preliminfrjes have kept us all 
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extremely busy, and theultimate success of our operations muft 
in a great measure be attributed to the unremitting energy of 
Mr. Lockyer and Prof. Roscoe 

Up till to-day the weather has been superb, day after day just 
like the warm days We often have in England towards the end 
of June. The thermometer in the shade has reached from ‘p5° 
to 80° F., while the TMrometer. has been steady, but with 
just sufficient tendency downward, to fill with glootay appre- 
hension the less sanguine of our party. During this afternoon 
things do not look well, heavy clouds have been sailing over head, 
and have quite shrouded the upper five thousand feet of Etna ; 
butewe have yet hope, and all we can do is to wait patiently for 
about twenty hours, hoping then to get at least a bright gleam for 
the space of a minute and a half. If the sky so far favour us 
doubtless to-Morrow will be an epoch in the history of astronomy. 

p L. CUMMING 
Catania, Sicily, Dec. 21, 1870 9 
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The Eclipse R 


A REMARKABLE phase in the 
moon's passage acress the sun was 
the perfect apparent contact of the 
limb of the moon with a sun-spot, 
of which the annexed figure 1s a fair 
representation. The noticeable 
thing was that the body of the moon 
itself and the sun spots were of so 
precisely the same tint that no trace 
of a division was perceptible, one 
appearing to be merged in the other 
as long as the contact lasted. 


Exeter, December 22, 1870 W, F. 
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Tue letter of Mr. T. Mellard Reade on the subject of 


basis of the skeleton throughout the class of Echinodesmata. 
And Dr. Duncan has shown that a like process is tahing place at 
the present time in the case of Corals; their animal sufstance 
being replaced by Silicates, whflst thear Calcareous skeleton re- 
mains unchanged. No mechanical agency can account for this 
replacement. It isnot effected by the percolation of Syicates inf 
solution, under the “‘ Zydrothermal” action which Mr. Reade 
(following the lead of Messrs. King and Rowney) invokes as 
having béen concerned in the production of the Canadian Eozoor. 
And I am justified by the opinion of several of our ablest Chemists 
and Mineralogists in the assertion that no agency save a pro- 
‘gressive chemical sudstitution can account for the productiog of 
these wonderful models ; the Silicates being precipitated from 
sea-water by the decomposition of the sarcodic substance which 
“they replace and represen:. Whether or not this doctrine be 
accepted, it may be confidently affirmed that whatever be the 
agency concerned in /herr production, the filling-up ef the cavities 
of the Calcareous skeleton of Eozoon may be fairly accounted 
for in the same manner. j 

3. .The most characteristic features of the best-preserved 
specimens of the Canadian Eozoon can thus be completely 
paralleled by those of analogous formations at present going on. 
det us suppose that the Nerth Atlantic sea-bed, instead of being 
covered by minute individualised Globigerina, were occupied by 
a shell-producing Rhizoped having the indefinite extension of 
Bathybius, *and that its sarcodic substance came to be replaced (as 
in the instances just cited: by Silicates precipitated from sea- 


water ; such a composite formation, elevated so as to become a | 


terrestrial rock, zethout any metamorphism whatever, would be 
the precise parallel of the Zozoon Canadense. And just as, at the 
present time, the replacing minevals are not always the same, 
though always compounds of Silica, so the substituted material in 
Eozoon often consists of other minerals than Seipentine, always, 
however, being Silicares. In fact it was the wzz/ormity of 
Morphological character, with variety of Mineral composition, 
that first led Sir William Logan--a geologist second to none in 
experience and judgment—to the suspicion gf its organic origin. 
4. Mr, Reade represents me as haviftg made ‘‘ the important 
admission ” that *‘ the several features in the structure of Eozodn 
(chamber-casts, canal-system, and proper walls) could be 


Eozwon Canadense, contained in your number for December 22,.| separately paralleled elsewhere,” meaning, I presume,- in un- 


exhibits so complete a misapprehension® of the state of our 
knowledge 6f that fossil, that I feel it necessary to break the 
silence which’I have for some time imposed upon myself as re- 
gards this subject, in order that your readers may not be misled 
by the positiveness,of his assertions. 

-I. Mr. Reade speaks of Eozodn, with the exception of the 
Tudor specimen, as havimg been obtained only from metamor- 
phosed rocks. In reply to this, I have to state that the Eozoonal 


e structure is xost characteristically displayed in those portions of 


the Serpentine Limestone of the Laurentian formation which 
have undergone the ast metamorphic change. In fact, the 
Calcareous lamelle of the best specimens of Eozoön in my 
possession show less departure fram the shelly texture with which 
I have become famuliarised by the special study’ of the micro- 


doubted¢y Mineral structures. I have nowhere, that I can 
recollect, made any such acmuission: on the contiary, I have re- 
peatedly argued that whilst the comd:nation of structural 
characters in Eozoon affords the most unmistakeable evidence to 
those ewhose previously acquired knowledge enables them to 
appreciate their value, there are individual features which are in- 
consistent with any conceivable hypothesis of its purely Mineral 
‘character. Of these I may here state two, which I have always 
found to be most convincing to such as are familiar with the 
microscopic appearances of Minerals: 2st, the~fact that the 
tt canal-system™ which traverses the Calcareous lamellx passes 
-across their cleavage-planes, instead of ġerween them ; and that 
this canal-system has precisely the same distribution, whatever 
may be the mineral which occupies its tubes, whilst its finest 


scopic appearances of Shell, &c,, for more than thirty years, than? | 1amifications are frequently filled with calcite, as in the least- 


do the gieat majority of undoubted shells, corals, &c., contained 
in the least altered rocks of any geological period. 

2. Mr. Reade assumes that the presence of the Serpenting 
lamellze, which alternate with the Calcareous lamelle, is itself an 
indication of metamorphic action. ‘This position can only be 
sustained by those who are ignorant of the processes which can 
be shown to be at present going on upon the sea-bottom, and of 
which we have evidence in various geological peiiods; whereby 
the sarcodic substance of animals of various types of organisa- 
tion, but especially of Foraminifera, undeigoes replacement by 
siliceous compounds precipitated from sea-water durmg its de- 
composition, It was long simce shown by Prof. Ehrenberg, that 
green sands of various ages, fiom the Silmian to the Cretaceous, 
are essentially formed of the zzternal casts of Foraminifera, The 
late Prof. Bailey (U.S.) fir-t proved that the production of such 
mternal casts is taking place at the present time. I have long 
had in my possession a set of beautiful inteinal casts of this 
kind, procured froma the late Mr. J. Beete Jukes’s dredgings on 
the coast of Australia. And quite recently I have obtaines from 
Captain Spratt’s dredgings in the Ægean a most remarkable series 
of such casts, which includes representations m green and 
ochreous Silicates, not merely of the sarcode-bodies of Forami- 
nifera, but also of the sarcodic network that occupies the mter- 
spaces of the calcafeous reticulation which I demonstrated 
twenty-three years ago (Brit. Assoc. Report for 1847) to Be the 
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altered fossil Foraminifera. The idea that such arborescent éx- 


pansions can have been produced by any kind of infiltration of” 


one mineral into another, is thus, inthe judgment of some of the 
most eminent Mineralogists of the day, altogether untenable ; 
whilst the precese Zarallelism pointed out by Dr. Daw: on, between 
the canal-system of Eozoon and that which I had shown to exist 
in the recent Calrarına, is no less satisfactory to Naturalists con- 
versant with Foraminifeial structure. Second, the fact that the 
“ Nummuline jayer ”™ or ‘t proper wall” of the chambers consists 
of a Calcareous lamella traversed by Suliceous aciculi, which 
sometimes lie siraight and parallel, me sometimes curved, and 
sonfétimes peniqjlate ; the precise equialent tp this being shown 
in the chamber-walls of recent Foraminifera, when the pseudo- 
podia which occupied their tubuli during life have been replaced 
by Silicates. Iassert again, on the authority of Maineralogists of 
the Ifighest eminence, that such an arrangement cannot be shown 
in any undoubted mineral, „and that it cannotghe attributed to any 
physical agency. To hken this ‘‘Nummulné tayer” to 
Chiysotile or any similar modification of Serpentine, shows a 
misapygehension of its essentially composite structure. 

®. I cannot admit that the question of the Organic nature of 
the Canadian Eozoon (if question it b& is im the least degree 
affected by fi: occurrence of Metamorphic rocks presenting more 
or less morphological resemblance to it, in gombination with un- 
doubtedly Minera} characters? We should never think of dedi- 
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ding the nature of Chalk, or of any more ancient Foraminiferal 
limes®ne, by the conditions of its altered forms ; the evidence 
of thejr Organic origin being supplied by the microscopic exami- 
nation of specimens exhibiting fhe least evidence of change, and 
this evidence being not many degree invalidated by the most com- 
„plete mineralisation of particular examples. A large number of 
specimegs of Ophicalcite have been submitted to me from various 


“sources, as to some of which I have been able to say pretty con- 


fidently that they were originally Eozoic, but-have been altered 
by subsequent metamorphism ; whilst others do not present any 
feature whatever which would lead me to assign to them an 
‘Eozoic origin. To assume that these last (of which the Strath rock 
may be an example) are to be placed in the same category with 
the Canadian Eozoon, and thence to affirm that because they are 
purely Mineral productions, z# cannot be Organic, involves æ 
petitio principi: by which it would be perfectly easy to prove.the 
same thing of Chalk. —Let me ulustrate my position by a parallel 
ease. I have lately demenstrated* the existence of a Foramini- 
feral structure departing much more widely than Lozoon does from 
any previously known type, m a class of globular bodies from 
one to two and a half inches in diameter, occurring in the Upper 
Greensand ; these having been previously regarded by experienced 
Geologists as mere Mineral concretions. Now, it so happens that 
the Magnesian Limestone of the North of England contains large 
masses of spherical concretionary- bodies, bearing a strong 
general resemblance to Parkeria in internal structure 98 well as in 
outward form, but hitherto regarded, I believe universally, as 
Inorganic ; and a reasoner like Mr. Reade would argue in this 
way :—‘ Because impartial geologists-have pronounced the Per- 
mian concretions undoubtedly inorganic, the Greensand spheres 
are so likewise; and Dr. Carpenters Farkeria becomes ex- 
tinct -as a fossil.” But it likewise happens that the structural 
features which are most peculiar in Parkeria present them- 
selves also in a remarkable living Foraminifer recently obtained 
from great depths in the Porcupine dredgings ; so that the truly 
Foraminiferal nature of Parkerza cannot bea matter of the slightest 
doubt. And the only question now is, whether a careful micro- 
scopic examination o@ the minute structure of the Permian con- 
cretions may not afford, through its likeness to that of Parkeria, 
more or less definite indications of z%eir Organic origin, ob- 
scured by subsequent metamorphism. The application is obvious. 

6. Iam equally unable to admit that if a rock presenting all 
the characteristic features of the Canadian Eozoan were to be 
found shading off into one containing characteristic Liassic fossils, 
this would afford the least tittle of evidence against the Organic 
character of the former. As the Zinguda of the ancient Siluria 
has, in the judgment of our most emment Brachiopodist,’ come 
down unchanged to the present time, and as even the same 
varietal modifications of Foraminiferal types were existing in the 
Triassic period as now in*the Mediterranean; I see no reason 
why we should limit Eozoon to the Lawentian epoch. When 
this subject was last discussed at the Geological Society, I ven- 
tured to say that it would not in the least surprise me to find 
Eozoén, or something yery like it, now existing on the deep- 
sea-bottom ; and the notion was not treated by any of the 
eminent Geologists then present as having any a riori impro- 
bability. Since that time, the Coccoliths first discovered by 
Prof. Huxley, and the Coccospheres first observed ‘by Dr. Wal- 
lich, in the Globigerina-mud, and afterwards recognised by Mr. 
Sorby in Chalk, have been detected by Prof. Giimbel in Silurian 
rocks; so that it is clear that the Biological condition of the 
deep sea-has changed much less in vast periods of Geological 
time, than has that of shallower waters; whilst the probability 
has now almost reached a certainty that Rhizopodic life has been 
at least as largely concerned in the production of Calcareous 
deposits in earlier Geological periods, as we know@t to have been 
in the later. . 

7. Though Mt. Reade ¢° feels assured that whenever impargal 
Geologists take thasquestion up, the fossil itself. will become ex- 
tinct,” his assurance is not borne out by the judgment of the 
large number of impartial Zoolgists, Continental as well as 
British, who have satished themselves, by a careful examination 
of my series of micigscopic preparations, of the Organic, nature 
of the Canadign Eozeon, and have autherised me to express their 
entire accordance in my interpretation of its phenomena.’ An 
eminent Professor in one of our own Universities used this em- 

hatic expression—‘* The matter seems to me not to adħit of 
itatroit, much less of goudt.” My last Continental visitor, 
‘Piof. Carus, who 1g well known to possess a comprehensive and 
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practical knowledge alike of Zoology, Palæontology, and Mine- 
ralogy—assured me that havingtome without anf prepossession 
on the subject, he left me with a full conviction of the justice of 
my views. The iespect paid by such Naturalists as Professors 
Milne-Edwards, Carus, Lovén, Van Bengden, and Escher von 
der Linth,—typical representatives of the Science -of France, 
Germany, Sweden, Belgiym, and Swigerland,—to my own judg- 
ment in a matter as to which ¢Zey regard tthe special studies 
of a third of a century as giving me some claim to authonty, 
may consolé me for the contemptuous repudiation of micro- 
scopic evidence in which Mr. T Mellard Rea@& has thought 
it becoming to indulge. I am far from expecting, howgyer, 
that anyone should pin his faith upon ay own pse dixil, 
supported though it be by the entire concurrence of my 
three fellow labourers in‘ Foraminiferal investig@uon, Messis. 
Parker, Rupert Jones, and H. B. Brady. And if it be thought 
that the decision of any tribunal of really ‘‘ impartial geologists ” 
is likely to Carry more weight with the scientific public than that 
of the authorities I have cited, I am perfectly willing to go into 
the question with them ; provides, however, that such tribunal 
comsists of, or at any rate includes, men who are sufficiently con- 
versant with the Microscopic appearantes of undoubtedly Organic ` 
structures, tq, be able to recognise such appearances when they 
see them. Ong of the strongest opponents of the Organic 
origm of Eozoon designated as ‘‘an agatized mineral” a section 
of a recent? Nummuline shell; that exhibited a minute tubulation 
corresponding with that of the nummuline layer of Eozoon, 
which he had just before characterised in the same manner. 
Another attributed the production of a perfectly mineralised in- 
ternal cast of Polysfantella in green silicate, from Capt. Spratt’s 
figean dredgings, to the workimg-in of mud. And a third has 
abstained from even looking at my specimens, though I have 
repeatedly expressed my willingness to give him an opportunity 
of examining them. Such are zo the judges before whom [ 
would consent to plead the cause of Zozoon, : 


5 WILLIAM @, CARPENTER 
e t 





Mimicry versus Hybridisation * 


ALLOW me space for a word or two in reply to Mr. Wallace 
and Mr. Butler’s observations on my papers on Mimicry and 
Hybridisation. ® 

There is only one point in my argument to which they have 
taken exception, and although, of course, Jam not therefore 
entitled to assume that thei silence on other points means assent, 
I may at least infer that in their view the Bont ebjected to is 
most open to assault, and that if it were established, the reader 
may regard the rest with increased confidence. - 

The objection is that the instances of hybridisation in plants 
which I have cited as parallel to the cases of mimicry between 


‘the Danaids and Nymphalids were merely cases of hybridisation 


between species of the same genus or allied genera, whereas these 
butterflies are more distantly related. (The question, asghus put 
by these gentlemen, resolves itself into a question of comparative 
degrees of affinity, and Mr. Wallace, with his usual skill, tries to 
throw the onus of proof from his shoulders to mine. Båt with 
all submission we shall keep it where it naturally lies. He puts 
it that my argument rests on the assumption that hybridisation 
&in take place between differentvordeis or families, and quite 
logically (supposing me to have done so) objects to my a a 
any such assumption im regard to insects, seeing that nothing of 
the kind has ever been observed in other animals or in plants, 
But I rest my aigument on no such assumption. I ask no other 
measure for insects than is given to plants. Itis Mr. Wallace 
who makes the assumption that the amount of difference between 
Lepidoptera has a different value from that attached to it in any 
other organic beings. It ıs he who claims for differences which 
in any other creatures would be regarded as ro more than specific 
the importance of generic or ordinal. But however this may 
suit the artificial classification of the systematist, we cannot allow 
it when we come to deal with the actual workings of nature. 

I am not suprised that either Mr. Wallace or Mr, Butler 
should take what @ppears to me an exaggerated view of the 
dignity gnd position of their favourite group. It is human nature 
that any subject to the study of which we have*devoted ourselves 
should assume in our eyes larger proportions than ıt does in the 
eyes of those who take a wider but less detailed view of it, 
Hence we see Mr. Butler comparing the Lepidoptera to birds, 
as if % were a kingdom of equal magnitade, and seeking for 
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quivalents for such Sroups as the hawks and doves within ifs 
limits. Wheseasit seems to methat the truer parallel is between 
the whole class Insecta and Birds, and that the equivalent 
groups for hawks, doves, &c., are to be looked for, not in one 
of the sections, but in the whole of the class. “He looks for both 
hawks and doves in the Lepidoptera. I find nothing but doves. 
If you want hawks you must go to the dragon-flies, which ate 
their equivalent ; gud, offcourse, if We are only dealing with 
doves, there is nathing in the known phenomena of hybridisation 
opposed to such a cross having taken place. ° 

It is impossjple in the brief space that you would allow me, 
even to glance at the many arguments that I could adduce to 
sho that this is the true position of the Lepudoptera. I hope to 
do so elsewhere. But I would only remind entomologists, 
especially lepidopterists, of the trifling characters on which their 
genera have 
find any generic characters at all. . This is frankly acknowledged 
as the great difficulty attending the study of Lepid@Ptera, conse- 
quently characters which would never for a moment be looked on 
ae generic in any other group of animals, are there allowed that 


value. If any specialist in another group objects, what is fhe. 


answer? “We have no Detter characters, and we must do the 
best we can with the slight ones we possess.” Quite right, in a 
systematic point of view. If the species of dove came to be 
reckoned by thousands, the ornithologist would*just have to do 
the same thing ; but that would not alter the position of doves 
in the animal kingdom—they would still bear the same relation 
that they do now to hawks, and be equally open to hybri- 
disation among themselves, indeed, more so; for such great 
numbers of one type would be a presumption in favour of 
eyery mode by which species could be increased having been 
resorted to ; and this by the way is an additional indirect argu- 
ment in favour of hybridisation sometimes taking place among 
Lepidoptera, 

Of course, I do not mean to say that there is nothing more 
than specific distigction between the Danaids and Nymphalids. 
L recognise them as good genera, but only as gĝnera sufficiently 
nearly akin to allow of hybridisation taking place between them— 
and ecce signum—the mimics in question partaking of the 

*characters of each in all respects as other hybrids do, 
: ANDREW MURRAY 

67, Bedford Gardens, Kensington, Dec. 30, 1879 





Measurement of Mass 


THE favourite xkefinition of sass in the text-books seems to be 
that the mas#of a body is the guantity of matter it contains, If 
we*had to do with but one kind of matter this would be in- 
telligible, but I am at a loss to know what 1s meant when it is 
said that a piece of cork contains as much matter as a piece of 
. lead. The only satisfactory method of explaining what Is meant 
by the mass of a body, is todefine it as a constant belonging to 
the body, which expresses: the proportion between the force 
(measur@i statically) acting upon it and the acceleration pro- 
duced ; that every body has such a constant is the result of expen: 
ment, e The mass of a body has no necessary connection with its 
weight. We employ weight to measute mass simply because 
gravity is a convenient constant force. If then we adopt a pound 
as our unit of werkt, and use g to denote the force of gravity ia 
reference toa foot and a second as the units of length and time, 
our unit of mass becomes the mass of g pounds, and this is not 
variable, although the unit of weight employed is variable ; since 
if a true pound, as determined at London, were carried to the 
North Pole, it would weigh more than a pound, precisely in the 
proportion in which gravity at the Pole is greater than gravity at 
„London. 
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PHOTOGRAPHIC. PROCESSES OF THE 


een established, and how difficult it has been to, 


at the present moment practical and easy of manipulation. 
All of these are, without exceptjon, based upon the.ection 
of light upon the bichromates of potash and ammonia ; 
in no single case is the use of a silver salt involved—the 
agent employed for securing the Photographic image in 
ordinary paper printinz—and this is, in truth, a point 
whose value cannot be too greatly insisted on ;*for the 
silver print, be it washed and freed as thoroughly as 
possible from any deleterious bodies, will always suffer, 
more or less, from attacks of an impure atmosphere, the 
delicate metallic film of which the image consists being 
peculiarly liable to charge, from the sulphur compoynds 
and other impurities not unfrequently contained in the 
Air we breathe. And even those silver pictures which do 
not at first show actual traces of fading or discoloration, 


‘will very soon be found, on careful examination, to have 


parted with some of their original ®brilliancy, ànd to lack 
the pristine freshness which always characterises newly- 
produced albumenised prints. 

It is a great step onwards, then, to have at our disposal 
practical processes in which the employment of silver may 
pe altogether dispensed with, by the substitution of another 
material of a more permanent character, either in the 
form of a chromium compound, or, what is better still, in 
the shape of gelatinous or greasy ink; and so clear and 
promising does the photographic Horizon appear just now 
in this direction, as to leave little ground for doubting 
that before long the practice of printing in silver will be 
generally abandoned. 

All recent printing processes rest, as we have before 
said, on the action of light upon the bichromates, and 
here we would parenthetically refer to a simple and 
familiar experiment which will help very materially to 
simplify our subsequent remarks. The well-known plan 
pursued by school-boys for printing fepn-leaves and other 
objects by the aid of the sun, will readily be called to 
mind by many of us, and this simple manipulation it is 
that forms the groundwork of the whole series of in- 
ventions before us, A sheet of ordinary paper, which has 
of course been sized, or, in other words, received a thin 
coating of gelatine, is rubbed over with a solution of bichro- 
mate of potash; the latter, as we know, when mixed with 
any organic body renders the same sensitive to light, and 
the sizing or gelatine upon the paper becomes in this way 
endowed with excitable properties. Having been dried 
in the dark, our sheet of paper is next placed in the sun with 
the fern-leaf, or other object to be copied, pressed down 
upon it, and the light acting upon all such portions of the 
sheet as are not covered up, browns the gelatine there and 
renders it insoluble ; the sizing underneath the leaf, and 
screened therefore from the light, escapes this reaction 
and remains soluble, and this, on the printing being com- 
pleted and the paper washed in water, is at once dissolved 
away, there remaining a white image of the leaf upon a 
brown ground composed of bichromated gelatine rendered 
insoluble by the sun’s rays. This experiment may’ be 
regarded as the key to the whole question of photo- 
graphic printing, and by bearing-it in mind the reader 
will have no difficulty in. at once comprehending the 
various inventions of the kind just now being made 
public, @ 

The ärst method claiming our attention is the so-called. 
carbon process. . Photographic printing of*this nature in 
one form or another has been carried oneprobably for up- 
wards of fifteen years ; but in its experimental stage the 
mediocre character of the results furnished by it were such 
as to deprive.the system of any material support from 


PRESENT DAY `- : _1| photographers, ang until, in fact, Mr. J.eW. Swan, of New- 
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TS last two or three years will certainly mark,an era 
L.” ‘in Photography, for not only have several novel and 
important printing methods been discovered during that 
period, but othér processes of less recent origin have of 
late been:so elaborated and improved as to have become 
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castle, made known hi$ method, no easẸ or reliable zodus 


' operandi can be said to have existed. The plan followed 


by My. Swan was to prepare a warm solution of gelatine 


, Md bichromate.of potash mixed with some finely divided 
‘pigments, such, for instance, as fndian Ink, and apply 
this mixture in the form of a coating to a sheet of paper, 
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so that when dry, the tissue, as it is called, assumed the 
form ef a thin, black cakg with a paper backing. This 
sensitiyestissue was placed under a negatiye to print in the 
ordinary manner, the light penetrating in parts to a greater 
or less degree, and thertby rendering the surface partially 
insoluble. On removing the tissue from the printing frame, 
it mighte if it were desired, be forthwith washed to remove 
the soluble portions (as in the case of the fern-leaf experi- 
ment), but by so doing the picture would be hard and 
deficient in detail, and therefore a slight modification is 
here instituted. Instead of washing away from the face 
of the tissue, the operation is pursued from the back, the 
film being in the first place cemented face downwards 
upon a sheet of india-rubber, and in this condition put 
into a tank of warm water. The original paper backing 
of the tissue is in this way at once washed off, as is also 
every part of the gelatine mixture not rendered insoluble, 
which latter, constituting the image itself, remains attached 
to the india-rubber sheet before mentioned, The picture 
is now sufficiently developed, and indeed quite perfect, 
except that it is reversed to our view, for we are looking 
at it, it must be remembered, from the back ; this defect, 
is, however, easily remedied by attaching to the image 
another sheet of paper by means of gum or gelgtine, and 
then dissolving off the india-rubber facing by means of 
benzole or turpentine, when the finished image is obtained 
resting upon a support of white paper. The object’ of 
washing the carbon tissue from the reverse side and not 
from the front, or surface exposed to the sun, is to secure 
the finer details in the picture by fixing at once to a basis 
such portions of the tissue as may have been but very 
slightly acted upon, and thus prevent them from being ruth- 
lessly washed away when placed in warm water. ' 

. The actual composition of pictures produced in this 
manner consists of, gelatine, pigment, and a stable chro- 
mium compound, the Selatine being in a fixed or tanned 
condition, by a subsequent immersion ‘of the prints ina 
solution of alum, and thus there is, every reason to believe 
in the permanent character of such prints. A more simple 
and ready method of carbon printing has been lately 
invented by Mr. Johnson, and termed the Autotype process, 
but the principles involved therein are nearly the same. 

Passing from printing in permanent pigments, in which, 
as in silver printing, the aid of light is necessary for the 
production of each separate picture, we come next to 
photo-mechanical methods, Of these there may be said | 
to be two kinds. partaking of the nature of lithographic 
and engraving methods. Of the first description we may 
mention three modes of working, all of which are capable 
of yielding very creditable specimens of printing: these 
are Albert-type, the Lichtdruck process, and Edwards’s 
collographic method, ‘The three inventions, which differ 
from each other and from minor plans of a similar nature 
only in-a few details, are all based on the same principles. 
A sheet of patent plate glass is in the first place coated 
with a thick solution of bichromate of potash and gelatine; 
this film on drying is placed face downwards upon a sheet 
of black paper in the sun, and in this way the light rays 
penetrate the glass and act upon the sensitive compounds 
adherent to its under side. The bichromated gelatine’ 
becomes insoluble and firmly cemented to theeglass, except 
on the- exterior surface, for the black paper upon which 
this has restedubsorbs the rays and leaves, the outer film of 
gelatine still in aesoluble condition. A second coating of 
the segsitive gelatine mixture is now applied to the former 
one, to which it adheres perfectly, from the fact of the first 
surface being unchanged, and upon the second. coating: 
an image is printeé by means of a negative in the ordinary 
manner, After priftting, the progress of which, by-the-bye, 
may ‘be watched through the glass, instead of washing the 
surface and dissolving out all the soluble parts, a sponge 
dipped in cold-water is simply rubbed over it, the moistu 
being absorbed by the gelatine where it has not heen acted 
upon by light, and-is capable therefore of swelling: out ; 
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those portions of the film, on the othe? hand, which have* 
been rendered quite insoluble and hard, are unable to 
take up any water whatever, and remain untouched there- 
fore by the action of the sponge, while other parts again, 
slightly exposed to light, absorb water,just to: that degree 
togwhich they‘thave remained soluble. In this condition 
an inked roller is passed over the surface, in the same 
manner precisely as in lithography, the greasy ink adher- 
ing to all the insoluble surfaces (where no-water is), and 


to the other parts in a greater or less degree gccording to , 


the amount of water present in those places. Thus the 
gelatinised glass is treated in every sense like a lithograpflic 


stone, being moistened, inked, and pressed in the same | 


manner; the resulting print, however, is generally finer 
than that obtained in ordinary lithography, as the graining 
of a stone surface is always somewhat coarse, while in the 
present instance the breaking up of the ink by the-minute 
pores of the gelatine impregnated with moisture is of an 
exceedingly fine character. Many thousand print# may 
be pulled off a printing block of this kind: before. it is 
destroyed, as the double layer of gelatine imparts-a: yield- 
ing nature tò the plate which is not easily damaged ; in 
Germany, in Efigland, and also; we believe, in -America, 
Ee oes of photographic printing is extensively prac- 
tised. 

But by far the most important of all methods yet dis- 
covered is the Woodbury engraving process, So simple, 
and at the same time so perfect in its work, a casual ob- 
server cannot but fail at once to’ appreciate its value. A 


thin sheet of gelatine is sensitised by impregnation with ` 


bichromate solution, and exposed to light under a nega- 
tive ; subsequent immersion in warm water removes the 
soluble portions from the surface, and ye have-then a 
thin gelatine p&te upon which the image is represented, 
more or less, in relief. This matrix, as it is called, is 
hardened by treatment with alum,and placed when dry. 


in a hydraulic press, in-contact with a plate ef type.metal.*® 


Subjected to considerable pressure the metal plate takes 
the impression of the relief, and thus becomes in every 
sense an engraved plate, in which the darke shadows 
are represented by the deepest hollows, the half-tones by 
slight undulations, while in the high lights there is no 
depression at all The printing off of copies from this 
engraved plate is very ingeniously contrived. A little 
pool of transparent gelatinous ink is poured upon a sheet 
of white paper, and the metal plate is brought down upon 


the same with some pressure; all superfluous ink is at > 


once pressed out, and after a pause of a few seconds to 
allow the warm ink to cool and to become set, the plate 
is again raised, and a beautifully shaded print is the result, 
in which the shadows and half-tones are formed b¥ layers 
gf ink of different thicknesses, For inasmuch as the ink 
is of a transparent character, and: there is more or Itss of 
it deposited upon the paper according to the depths of the 
hollows in the engraved plate, so the half-tones are ren- 
déred with perfect gradation and fidelity, while in the high 
lights almost all the ink having been pressed away and 
removed, there remains nothing but the white paper 
which forms the basis of the print. 

By printing at once from many plates (for a gelatine 
matrix will yield several dozen of them), photographs may 
be printed at the rate of some thousands daily, without of 
course the assistance of light in any way. Moreover, the 
productions are of so. perfect and delicate a nature as to 
be confounded actually with silver prints, being at the same, 
time absolutely permanent. We are glad to say that this 
method is also being worked’ practically and extensively 


in this,country, as-also in France and America, and will, . 


without doubt, be the process of the fugure ; for it is in- 
deed tae only mechanical’ process by means of which 
photographs -may ‘Be rapidly produced, possessing the 
same degree of excellence as the beautiful, but alas! too 
fleeting, albumenised pictures. . e 
we _ ý ° : H; B. P; 
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‘HE introductory paragraph with which you bring 
under the notice of your readers the very excellent 
escription of the Physiological Laboratotyeat Leipsic ky 
-H. P. Bowditch, ofeBosten, begins with the phrase : 
i England we’ have absolutely no Physiologieal Labo- 
sry open for students.” As this statement,appears to 
to admit gf misconstruction, as leading to the inference 
e present neglect of physiology in England is en- 
tothe want of opportunities, it seems desirable 
sre those of your readers who are interested in 
ct éhe actual position of this country as regards 
lities for this kind of research. 
‘here is, at all events, one institution in London, viz. 
niversity College, in which, for many years past, it has 
heen possible for any man desirous of conducting experi- 
- mentdl inquiries in Physiology or Pathology to do so; in 
“proof of which I may refer to the experiments of the 
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LABORATORIES IN GREA§ | You" correspondent, Prof, Stricker, so well pointed. 
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one of his recent communicatipns, are not to be four 
either in England or Germany among the well-to-do. 
It must be adfnitted that at the present momet our ~ 
great London Schools are bébind those of Edinburgh 
regards means of physiological and pathological re: 
There are, however, good reasons for anticipatingeth 
avery few years the aspect of things will be. 
changed. In King’s College a physiological 
already exists, to which I understand: stud 
mitted. Iam not.aware to what extent it cont 
necessary accommodation, but it is certain that tho 
| work in it have at all events the supervision and aid ¢ 
¿cacher thoroughly conversant with the art of investigati 
At Guy’s, Bartholomew's, and St. Thomas's I hear 
similar improvements are at all events in -contem 
At University College, which, as hag already been said, ha 
long afforded opportunities not to be had elsewhere, th 
have been much extended during the present year. The 
| Physiological Laboratory now consists of three rooms, one. 
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Scientific committees of the Medical and Chirurgical of which, of large size, is devoted to students, one is eme.. n 
_ Society on Apnza and on subcutaneous injecttons ; to my ployed as a place of research and forthe preparation of 
-own experiments on the transmission of*cholera to the | materials for demonstration, while the third is used for such 






--Jower animals, and on the influence of the respiratory 
< movements on the action of the heart—all of which in- 
- quities were made in the Physiological Laboratory of 





- University College by persons unconnected with the In- 
stitution. In this enumeration | make no reference to the 
whore abundant similar work which has been done by 
_ professors and students of the College, because my only 
object is to show that, as regards. London at all events, it 
< is many years since it could be said with truth that there 
< was no Physiological Laboratory open to students, 
_ At the present moment there are laboratHries connected 
with one or two of the principal medical schools in 
this country to which students are admissible. In 
* Edinburgh the Physiological Laboratory is fitted with 
all the instruments and appliances for research which are 
to be found in the laboratories of Gegnany ; and for some 
-time the sgudents have been superintended in their studies 
~ by practical teachers, thoroughly versed in those methods 
_of exact research which have been lately introduced into 
vital physics. Ig addition tc the Physiological Laboratory, 
“which is under the direction of Professor Bennett, the 
Professor of Medical Jurisprudence (Dr. Maclagan), and 
the Professor of Materia Medica (Dr. Christison) severally 
open their laboratories without charge, only requiring 
“those who profit by them to meet the current expenses of 
“research, Further, Dr. Arthur Gamgee, Lecturer on 
- Physiology at the Royal College of Surgeons, has opened 
a new laboratory in which several separate inquiries are 
“now being carried on. In Edinburgh, therefore, little can 
“be said of want of opportunities ; and here again the best 
proof of the existence of the means is to be found in 
the results attained, że. in the laboratory work actually 

















‘ars, as, for example, the researches of Dr. Fraser on 





yorus, of Dr, Paton on the active principles of Broom, of 
‘Brunton on Digitalis, of Dr. Keith Anderson on the 


ron in bile, of Dr. Rutherford (now of King’s College) 
which possess the essential characteristics which 


v from each other in completeness. That so much has 
sen already accomplished’ affords encouragement for the 
ope that as soon as the obstacles which still exist in the 
ay of the student have been ren , Edinburgh will 
id behind vgry few of the German schools of @edicine 
cientific productiveness, Of these obstacles, the most 
ous is that of expense. The large fees which are de- 
ided, particularly for the physiological laboratory, have 

cted the number of workersgthe best of whom, as 
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performed by Edinburgh students during the last f@w | 


alabar Bean, of Dr. McDougall on the action of phos- | 


retion of urea in typhus, of Dr. Young on the quantity | 
je vagus nerve, and others which might be mentioned, | 


ate scientific value, though differing very consider- | 















































| special purposes as require a separate apartment. 

The mévement towards a more practical method of 
| teaching the theory of medicine, of which the facts I have 
| referred to afford evidence, is anew one. In the course of 
| very few years it may be confidently anticipated that 
| great progress will be made, and that although we cannot 
| in so short atime hope to compete with the splendid insti- 
tutions which exist at Leipzig or at Breslau, where spacious 
buildings, costly instruments, and abundant material, are 
freely placed at the disposal of the student without charge 
and without respect to his nationality, or any other 
consideration except his competency, we may hope to 
| produce results which may be of equalimportance for the 
| advancement of Science. ae 
| At the present moment, the want which perhaps presses 7 
| 





te 





even more than that of laboratories, is that of workers €00 
| in phy$iology—that is, of men already drilled in chemistry 
| and physics, and prepared to devote a few years of 
| their lives to continuous. physiological or pathological 
research. The reason why such men are wanting 
is no doubt in great measure that hitherto the op- 
portunities for work have been denied them. Another, 
and perhaps more efficient reason, is that the statement 
| which is so often repeated in lectures, that medicine is 
| based on physiology, is not really believed or accepted. ~ 
| Consequently, young physicians, instead of devoting their 
| time and energies to research—whether conducted in the 
_ hospital wards or in the laboratory—-spend the best years 
| of their lives in the collection and exhibition of curiosities 
from the dead-house (miscalled pathology), in the com- 
_ piling of masses of useless statistics, or in the perform- 
ance of other drudzeries, as little conducive to their own 
| improvement as tothe advancement of medicine. = c0. 
| If it were not for the want of this scientific conviction, © 
| or, if I may venture to use the expression, scientific Jaz% 
| the study of vital physics would make rapid progress in. 
| England, notwithstanding all the material obstacles which 
| Stand in thgr way. A dozen years of good work would: 
| place us again side by side with Germany, instead of - 
| bging, as now seems possible, in dangereof being over- 
taken by America. ba š 
| This country still maintains its superiority overall other 
| European countries in respect of medical and Surgical 
_ skill, and has reason to be proud of it, But it is to be 
| borne in mind that the men who exespise that ski e 
for the most part edutated at a time When ye. 
_ compete with Germany in Science. As Scienc 
its ifiluence on practice, now so difficult to 
“Sncrease. If we continue to undervalue 
_ done, shall we not also eventually lose « 
: * oe 
eminence? J. Bur 
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NEW ZEALAND ANIMALS IN THE ZOo.- | 4fions and reports pgp Heat “native ap shaving been® 
° : casionally met with, but no@ne has yet to pro- 
L OGICAL SOCHETY’S GARDENS duce a specimen of it, and after all, when captured, it nay 
At % recent examination for the Natural Science tripos | turn out to be only a stray individual of that cosmopolitan 
at Cambridge, ene of the pieces of information errant Mus decumanus. There arealsg marine mammals, 
asked for in vain by the examiners was, I am told, “ some both seals andewhales, to be met with in the surrounding 
accounteof the chief peculiarities of the Fauna of New | seas. But no terrestrialmammals,except bats, are indige- 
Zealand.” It so happens that the series of animals of our | nous to New Zealand, and for a country bf such size, and 
antipodean colony in the Zoological Spain te Gardens is at | situated in such latitudes, this is certainly a very remark- 
th present moment unprecedentedly complete, and had the | able and indeed unparalleled peculiarity. Š 
young gentlemen of Cambridge paid them an attentive| With the next class of Vertebrates, however, the case is 
visit, would have furnished ample materials for a proper | quite different. Bird-life, although according to fhe - 
answer to the examiners. I propose, therefore, to offer a | general evidence of the settlers not individually abundant, 
few remarks upon them, and to make them the basis of cannot be said to be badly represented in New Zealand. 
some sort of answer to the question above mentioned. Dr. Otto Finsch, to whom we are indebted for the most 
Mammals in New Zealand there are none, exceptintro- | recent summary of the birds of these islands,t gives 155 
duced species and bats, go it isnot inthis class of the animal as the nunfber of well-determined species hitherto met 
kingdom that the visitor to the Society’s gardens will find with, and there are, doubtless, a few more still to be m 
examples of New Zealand animals. There are, it is true, tra- | out, which will probably not dong escape the grap 
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KAKAPO, OR GROUND PARROT e 


several excellent naturalists who are now at work on the | Of the very singular Kakafo, or Ground Parrot of New 
fauna of their adopted country. Of these 150 species, | Zfaland (Strigops habroptilus), | regret to say we have at 
one third, or perhaps rather more, are found only in New | present no example in the Society's Gardens, In the 
Zealand, But what makes its bird-life still more peculiar, | summer of last year one of these birds was successfully 
is that the greater part of these 50 species belong to some brought home from the Hokatika district, and was tem- 
17 or 18 generic forms which are quite unknown else- porarily deposited by its owner in the Regent’s Park 
where. And several of these forms pos as ¢/eteralocha, | Gardens, where it remained several months, But we were 
Sirigops, Apteryx, and Anarhynchus) are of the most | not able to come to terms as to its fair value, and the 
bizarre and exteaordinary character. bird was consequently removed. The chief peculiarities 

Of the Huia bird (H@éralocha gouldi) 1 have already | of the Kakafo are its nocturnal habits, its abortive wings 
given 4 notice and figure in the pages of NaTURE.* I am | (which are nearly incapable of flight), the corresponding 
not aware that there is any other instance in the class of | non.development of the crest of the sternum, and the 
birds in which the difference between the bill of the two possession of a facial disc, which gives it somewhat of an 
sexes is so great hough something qf the same sort is | owl-like appearan t is, however, a true parrot in the 
exhibited jnethe Mumming-birds bf the genera Grypws | most essential ts structure, and its food is strictly 
and Axdrodon. The Huia bird in the Zoological vegetabée. During its sojourn in the Zoological Society’s 


Society’s Gardens has recently moulted off its worgand Gardens, it was fed principally upon corn and seeds of 
injured plumage, and Vis now in excellent health and | ea tic cs a ie 





iti * See “ Dieffenbach’s New Zealand,” vol. ii., A 185. 
condition. e | _ t Ueber die Vogel Neu-Seclands. Von Dr. Ü. Finsch in Bremen. Journ. 
* Vol ii. p. 146, June 23, 1870. ° f. Ornith, 1870, p. 24t < + F 
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vdrious sorts. The *colour of this bird is of a bright 
green, freckled with black, wisich is said to assimilate it 
exactly to the mosses of the New Zealand forests where it 
is found. Although disappointed in not retaining posses- 
ssion of the example ef this parrot which has been already 
in the Gardens, we are in great hopes (front intelligence 
lately received from New Zealand» of the approaching 
arrival of other individuals of this rare bird. . 

The Kiwi or Apteryx, which I mentioned above as a 
third remarkaġle form of New Zealandian bird-life, has 
long Eee epena in the Zoological Society’s living 
colleftion. In December 1857, Mr, Eyre, then Lieut.- 
Governor of the Colony, presented to us the first example 
of this remarkable form that had ever been brought alive 
to Europe. This bird is a female, as has been evidenced 
by her producing enormous eggs for several yeags in suc- 
cession. The first of these eggs was deposited in June 
1859, since which time she has usually laid two in the 
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spring of every year, at intervals of about a month between 
them. The egg of the Apteryx when first deposited 
weighs about 14492. ; it is smooth and of a dirty, white 
colour, and measures 4%in.in length by 2,in. in breadth. 
As the weight of the parent bird ig only about 60 oz., èt 
will be seen that the weight of the egg is nearly equal to 
one-fourth of the bird, a fact, I suppose, quite without 
parallel in the animal kingdom. Since the acquisition of 
the female, two additional specimens of the Apteryx, both 
of the opposite sex, have been received: one in 1864, pre” 
sented by Major Keane, and a second in 1865, presented 
by Mr. Henry Slade. The female continuing to produge 
eggs after the males had been placed in her company, we 
were in hopes of rearing young Kiwis in the Gardens, 
especially as on more than one occasion the male, as is 
the custom among Struthious birds, commenced to in- 
cubate, This operation he performed by squattfng closely 
onthe egg placed between his feet, so that its long axis 
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was parallel to that of his body. Unfortunately, however, 
in no case has there been any result, and the eggs 
when examined have shown no appearance of having 
been impregnated. And at length our sole surviving 
male fell a victim to the exemplary zeal with which he 
performed the duties of incubation. After sitting upon 
one of these huge eggs for upwards of six weeks, he 
died, propably from exhaustion, so that the original 
female, received in 1851, is at present the only repre- 
sentative of the species in the Society’s Gardens. 

Besides the above-mentioned specimens of Mantell’s 
Apteryx (which is probably not reall rent from the 
original 4 pier) x gustralis of Shaw) the Zoological Seciety 
have recently received a single living example of the un- 
doubtedly distinct Owen’s Apteryx (Apteryx owenni). 
This bird arrived in July 1869, having been forwarded as 
a present from the Æcclimatisation Séciety of Otago, It 





is readily distinguishable from the ordinary species by its 
smaller size, spotted feathers, and the softer and more 
fluffy plumage, but is closely allied to it in general struc- 
ture and in alleother peculiarities. 

The fourth bird that I mentioned as one of the more 
remerkable bird-forms inhabiting New ZeaMnd, has not 
yet been recetvéd in this country im a livir state, indeed 
it is only quite recently that naturalists have becomeeper- 
fectly acquainted with the eccentricity of its structure. It 
isa small wading bird, allied to the Shore-plovers, but 
possessing the extraerdipary feature of IMving the end of 
its bill curved towards the right. By the examination of the 
chick of the Anarhynchus frontalis, as this singular bird 
is called, Professor Newton has recently shown that this 
abnormality commences from the egg.* Such instances 
of asymmpetyjcal structure are very rare amongst the more 

® Proc, Zool, Soc. Now, 18 1870, é“ " 
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fiom, the Zoological Society’s Gardens cannot be said to be | 






highly organised animals, indeed I am not aware of any |. 
similar instance among birds. Di | : ieee nr oe 
Bgsides the birds above-mentioned, fhe Gardens con- | Ix other columns will be found the reports w 





ve reached. 
tain the only examples ever yeceived in Europe of the Kaka | us upto the present time from the different sections of the Eclipse 
Parrot (Nestor Aypefolius), another form of bird-life re- | Expedition. Notwithstanding the unpropétious weather atnearly © 
stricted to the forests of New Zealand. a | all the station, we trust that some observations have been made _ 

I m&ist now say a few words about the Reptilian life of | which will throw ligh? on still uftsolved, problems of Solar. 
New Zealand. As regards this branch of the animal king- | Physics.” It is with great satisfaction that all English astro- 


nomers wil? hear that M, Janssen performed his perilous balloon. 


very well supplied; at the same time we have now in | | Ha a A nee 
gece a iao exampl e of what is certainly the rarest | voyage in safety, and reached his destination in M@geria; although 


agd most singular species of the reptilian class that in- | be does not appear to have been rewarded with the oppor®inity: 
habits these islands. This isthe Tuatera Lizard (Spieno- | of taking any satisfactory observations. ; 
don punctatum), of which I have already given a notice in 
a former article es this journal.* Dr _ Gunther will, I hope, | Botanic Gardens, Calcutta, vacated by the death of Dr. Ander- 
forgive me for calling it a lizard, for in spite of his elabo- | on has Men given to Dr. King, who has dene some work in’ 
rate proof*that it is @itterly different from every other _ I ji i gone Fe ete ada in Fook tonni- 
known form of the Lacertian order, I cannot quite agree ‘TS botany, Dut 15 COMPARE Y TENON IP EMGAR 7 o, 
with him that it is entitled to form an order of itself. | cal circles. This is the best-pai¢ botanical appointmentin Eng- 
As regards the general character of the reptilian fauna | laid or any of its dependencies. | ee 
of New Zealand, after mentioning the Tuatera, there is not | 
much to be said. There a, I believe, no representativgs | for the Fridaygvening meetings at the Royal Institution before“ 
of the orders of Tortoises, Crocodilians, or Ophigians | easter as fies bichaicnibeeoand then Kend 
to be met with in these islands. Besides the Sphenodon, | Be ee tee ee oa ee ad- 
the only other reptiles indigenous to New Zealand are | mitted iF riday, January 20th, Professor Tyndall, LL.D. F.R.S; 
about half-a-dozen small lizards belonging to the families | Friday, January27th, Professor Ocling, F.R.S. ; Friday, February 
Scincide and Geecotizz. Some of these are of Australian | 3rd, W. Spottiswoode, Treasurer R. 5.-~Some experiments on 
character, the remainder are peculiar to New Zealand. | Successive Polarization of Light made by Sir ©. Wheatstone g" 
Of the class of Batrachians, only one member is known | Friday, February roth, E. J. Reed, C.B.—-On Some Fallates 
to exist in New Zealand—a frog (Leiopelma hochstzttert), | connected with Ships and Guns ; Friday, February 17th, James 
not found elsewhere. a , | N. Douglas, Engineer to the Trinity House—On the Wolf- 
Fresh-water Fishes, which must also be taken into | Rock Lighthouse ; Friday, February 24th, Dr. W. B, Carpenter, 
: 
| 
| 
| 
| 
| 
| 
| 
| 
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, THE Yournal of Botany states that the post of*Curator of the 
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Tue following are announced as the probable arrangements 





account when estimating the peculiarities of a land-fauna, p p = e oea a ‘Bisck tes Ree 
are likewise not very abundant in New Zealand, Two | 15. Se. Wee IGN aa 
forms, however, gleserve special notice, as indicating a | ues" and Strfits o ibraltar ; Friday, farch 3rd, Capt, Noble, 
former land connedtion at however remote an epoch, F. R.S.— 0n the Pressure of Fired Gunpowder ; Friday, March 
between Australia and South America passing through 10th, W. Mattieu Williams—-On Rumford’se Scientific Dit 
these islands. These are Protrotoctes;t belonging to a | coveries ; Friday, March 17th, J, Norman Lockyer, Esq, FRS. 
group representative of the Salmonoids of the northern | —On the Eclipse ; Qriday, March 24th, Profgssor J. Clerk Max- 
hemisphere, and Galaxias, belonging to a family allied | well, M.A., F.R.S.—On Colour ; Friday, March grst, Professor 
to the Pikes (Esocidæ) which is likewise found in the | Max Müller, LL. D.—On Solar Mytl 
r ; } i t Man , LL.D. yths, 
rivers of Australia and Antarctic America, Nearly allied l 
to Galaxias is a very curious form, recently descrjped by 
Dr. Günther under the name Neochanna apoda,$ but re- 
markable for the absence of ventral fins, and its mud- 
loving habits. This fish is restricted to New Zealand. 
The peculiarities of the fauna of New Zealand, so far 


Tue following gentlemen have'obtained affirst class in Natural 
| Science at Oxford at the last examination i— C. @hilds, Scholar: 
l of Merton, F. H. Champneys, Brazenose, F. W, Fison, S@holar 


as is shown by its terrestrial vertebrated animals, may | Tse Natural Science Scholarship at Merton College, ‘Oxford, 


therefore be summed up somewhat as follows :-— hed 
1, The absence of all Mammals, except two species of | 
Bats. | 
m * y : i 
2. The presence of numerous forms of Bird-life notę Pror. AGassiz announces that the Museum of Comparative 
known P Joi as Heteralocha, Nestor, Strigops, Zoology at Harvard College, Cambridge, U.S., is prepared to 
Apteryx, and Anarhyncaus. : | furnish extensive collections of all the rocks and loose deposits 
3. The absence of Reptiles, except two genera of lizards found upon and about the Key and reefs of Florida; also com- 
and the Sphenodon punctatum, which, according to some of | Jato wallectione of ikel dak ain tee ti nd well ats 4 abe 
the best authorities, has claims to constitute an order of | POS e7 hie Gi ae Gea R ere 
reptiles per se | mens, tn exchange for recent and fossil corals from other. parts 
4. The absence of Batrachians, except one species of | the world, 4! 8S A 
frog not known elsewhere. ce 7. THe Pall Mail Gazette states that a commi 
5. The paucity of fresh-water Fishes—few genera only | pointed, with Captain Beaumont, RE; 
being known—which are allied partly to Australian and | { jeutenant Grove, R.E., and Mr. Abel, 
partly to Antarctic American forms. | 
But before’ 





































NI 2.5., as members, to 


re a p + carry out experiments. on the. w jis ati nt of balloons ; 
losing our summary, it must not be for- | “070 OF OE ie aen Oe eaten: for racon 


| 

gotten to be mentioned that almost within the historical | MOUNDS purposes. The former experiments on this subject, 

period New Zealand was tenanted by upwards of a dozen | which were carried out at Woolwich and elsewhere®a few years 
| ti x 
| 

















species of Struthious birds, constituting a family fer se, but | 8% were not attended with any useful results, and we 
allied to the Caesowaries and Emusof Australia and the the attempts whic . 
Papuan dslands.® We must therefore add as a sixth item: | reconnoitre witl ns—an application not to. be 
. The recent presence of a peculiar family of gigantic | with ehe use of balloons for postal purposes-g have not be 
Struthious ‘Birds, now. extinct—thfe Dinornithidze—re- | satisfactory. But the Americans on sev 
stricted to New Zealand. >. P, L. SCLATER | balloons to reconnoitre with fair succes 
i. * See NATURE, vO : 











ave been made during the prese 
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yvol B-p t48 OOO e tet bidet 
t CE Ganther, Pros. Zool. ocs x670,p. 29g” © © | committee may be abje to | ht upon a 
Pan 2” Nat. Hist. ser. 3, vol xx. p. 305. | whieh it certainly seems worth while to work out, 
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` Tue fro&t which has Row- lasted fora fortnight is the most 
severe that has been known in England since the memorable one 
of Chnstmas, 1862, that is, fo. exactly ten years. The lowest 
temperature at Blackheath was 15°3° F. on the might of the 24th 
December ; but in the eastern counties the cold was more intense, 
bemg 8° at Hull, and neatly as low at Norwich, Nottingham, and 
-Leicester. The highgst minfmum recorded by Mr. Glaisher in 
the Gardener's Chronicle, at any English station 1s 19 ‘0°, af Leeds. 
In Scotland the minimum varied between 5:0° at Perth? and 19'2° 
at Aberdeen. Mie average was slightly higher in Scotland than 
in England. For the first fourteen days of the frost, the tempe- 
rature scarcely rose above the freezing-point night or day, a very 
unusual circumsgance in this country. 


A SOCIETY has just been instituted under the designation of 
The Society of British Archaeology. It originated in 4 meeting 
held on Dec. 9th in the rooms of the Royal Society of Literature, 
the prop&sed objects being ‘‘the investigation of the Arts, 
Archeology, History, and Chronology of Ancient and Moderh 
Assyria, Palestine, Egypt, Arabia, and other Biblical Lands, 
the promotion of the study of the antiquities of those? countries, 
and the preservation of a continuous record of discoveries now 
or hereafter to be in progress.” Dr. Birch, of the British 
Museum, who occupied the chair on that occasion, explained 
that the proposed society would clash with none of the philo- 
logical or exploration associations now in existence, but would 
have a distinct purpose—to concentrate and utilise the scattered 
materials connected with the geography, aits, and antiquities of 
the lands of the Bible, and to systematise the progress of 
Archeological research in England, America, and the Continent. 
The Society has algeady received the promise of the support 
of the most eminent living Biblical investigatom, and another 
meeting will shortiy be summoned for its complete establishment. 


s 
UNDER the title of “Science Education Abroad,’ Principal 
Dawson of M‘Gill University, Montreal, republishes his Annual 
University Lecture,*of the session 1870-71. * After reviewing the 
state of scientific education in foreign countries from a Canadian 
point of view, as exhibited by the present condition of the various 
institutions for the spread of Science in Great Britain, the 
United States, Germany, and Switzerland, he contrasts with this 
the want of Science teaching in Canada. With the exception of 
two or three small and poorly supported agricultural schools, he 
“states that the Dominion does not possess a school of practical 
Science, notwithstanding its mining resources, second to those of 
no country in the world, In the M‘Gill Univeusity itself some 
part of Natural or Physical Science is studied in each year ofthe 
College course ; but this falls far short of providing the full 
measure*of the higher Science education required for the develop- 
ment of the resources of the country. 


PROFESSOR M‘Nag, has been pursuing his investigations one 
the Transpiration of Watery Fluid by Leaves, to which reference 
was made a short time since in our columns.* ‘The plant used 
in all the experiments was the common laurel, (Prunus lauro- 
cerasus), and the fluid to test the rapidity.of the ascent lithium 
citrate. ‘The following are some of the more important results 
arrived at :——The total quantity of water in the leaves was found 
to be 63°4 per cent. ; but of this, the proportion which could be 
received by calcium chloride, sulphuric acid, or by the action of 
the sun, was only from 5 to 6 per cent.; hence Dr. M‘Nab 
calculates the amount of transpirable fluid in the stem. and leaves 
to be between 6,and 7, the amount of fluid in relation to cell- 
sap to be between 56 and 57 percent, The rapidity of transpira- 
tion he found to be jn sunlight 3°03 per cent. in an hour awhile 
in diffused daylight it was only ‘59, and in darkness ‘45 per cent. 
in the same time. These experiments were made when the plant 
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* See Natury, vol. ii. p. G75. 
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had access to water by means of its stem. When the leaves 
®were exposed without any mecns of supplying themselves again, 
the following results were obtamed :—®In a saturated atmospfere- 
in the sun, 25°96 pef cent. was transpired in an hour, uf a@dry 
atmosphere in the sun 20°52 per cefit. Inthe shade, the numbers 
were reversed—viz., in a saturated atmosphere nothing, in a dry 
atmosphere 1‘69 per cent. When immersed in water, thedeaves 
absorbed 4°57 per cent. of their weight in seventeen hours, in a 
saturated atmosphere nothing whatever in eighteen hours. The, 
under surface of the leaf transpired nearly ten times as much as 
the upper surface. 


We are very glad to see that the second series of penrfy 
scignce-lectures delivered in November in the Hulme Town Hall 
have been' reprinted. ‚They embrace :—Coral and Coual-reefs, 
by Prof. Huxley; Spectrum Analysis, by Prof. Roscoe; 
Spectrum Analysis in its relation to tAe Heavenly“Bodies, by 
Dr. Huggins ; and On Coal, by Mr. Boyd Dawkins. The reports 
have all been revised by the respective lecturers; and being 
published at one penny each, ought to have a very large sale, 
We cannot conceive a greater aid to scientific teaching than the 
cirtulation of these lectures ; both for the information they con- 
tain, and as models to lecturers of what scientific lectures to, 
working men should be, 


Tue last number of the Beltetin de la Soridté Royale de Botanique 
Belgique contains an interestirg paper by M. Devos on the plants 
naturalised in, or mtroduced to, Belgium. Of the 1,566 phane- 
rogams recorded for that counczry, no less than 512 are supposed to. 
have been introduced. Of these 9rare from southern Europe, 137 
from the east, 14 from central, and 5 ftom noith Europe ; 
“alpine regions” have furnished 16, 34 are from America, and 
5 from Africa; while the native countries of the remaining 210 
are unknown. The distribution of each specigs is traced out with 
reference to its occurrence in otber countnes under similar cir- 
cumstances ; and the paper is a valuable contribution to -phyfo- 
geographical science. ` 


AMONG the curiosities of scientific literature a little work, 
published a few years since, must find a place. It is entitled 
sd Principles and Rudiments of. Botany, delivered according 
toan Ixdian system of arrangement and Iulian method of classi- 
fication ; by C. R. W. Watkins, Gent., late Captainin the Bombay 
Army.” These “ principles and rudiments.” are here, according to 
the preface, delivered in language “‘ better adapted for the intel- 
lectual amusement and instruction of young persons of both sexes” 
than that employed in previous works; and. ‘‘ Botanical science” 
is ‘rendered more agreeable to. students in modern times.” The 
following extract will give a famt idea of the mode in which these 
promises are fulfilled, and also of the contents of the volume :— 
‘t The pink (Dianthus) has four or five idola ; ten to twenty ikona, 
and twenty to forty petala. The flowers are few, and di, tri, 
quinque ligate, and they terminate separately and irregularly. 
' The Sweet William, (Dzrythne) has two, idola, ten ikona, and five 

petala. The flowers are numerous_and chorovinkulate, and the 
mode of- gemmation comprises several synterminal and equi- 
marginal chorrythma, or conturrythma. They cannot, therefore, 
be of the same genus ; because the numerical indices, and typical 
characters of each gemmos, cr hermaphral gemm bud of the two 
kinds of plants, are not symbolical; byt differ, às. well as the 
mode of gemmatfion, more widely than the spefific, and physical 
circumstances of their constitutional, or peculiar veget-organical 
structure.” 


. Tue laws which fgrmerly existed in Scogand, and are still 
' enforced, in Denmark, to’ compel the extifpation wf. the Corn 
Marigold (Chrysanthemum segetum), have their parallel in New 
' Zeglan@, in some paris. of which it is a punishable offence to 
' allow the growth of thistles, In the qlony of Lyttelton pro- 
| ceedingsewem taken, during zhe present year, against a gentleman 
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for having neglected to eradicate certain thistles, after having 
been requested to do so. The defendant alleged that men had 
been employed for ten dayÌ in striving to exterminate them, and 
that fen donkeys were kept for the sole purpose of eating off the 
taps of the thistles. The Benth, however, were of opinion that 
no adequate steps had been taken since a previous conviction, 
and imposed a fine of $s. per day from that date, 


We learn from Dr. Mullers last report of the Melbourne 
®otanic Gardens that the noxious “‘ Cape Weed” (Crypiostemma 
calendulaceum), is becoming suppressed in his vicinity by the 
gradually denser growth of lucerne, clover, and grass. The plant 
was noticed as an inexterminable weed of Australia, by Baron 
von Huegel, in 1833. It would appear that more than one plant 
is known as * Cape Weed,” as another Composite (Aypocherts 
rad:cata), ig so called in New Zealand, where, in the neighbour- 
hood of Dunedin, it is sSreading to a serious extent. 


_ A WRITER in thé Fie/d for Dec. 17, advocates the cultivation 
of Symphytum asperrimum as food for cattle. He recom- 
mends that the plants should be set about two feet six inches from 
each other; and that the most forward of the leaves should de 
plucked as they develop. Horses are very fond of it, anf it is 
beneficial in its effects upon them. It is not recommended that 
it should be made store of, but the leaves should be gathered and 
eaten fresh. , It will be remembered that Prof. Buckman, when 
at Cirencester, instituted some experiments upon this plant, which 
led him to the conclusion that it was not specifically distinct from 


* the common Comfrey (S. oficale); and it is therefore probable 


that the latter would be equally suitable for cattle. S, asperri- 
mum is a plant of very rapid growth ; boiled as a vegetable it is 
palatable, and in Germany it is a favourite ingredient in salad. 


AMONG the various notes upon tree-woiship which have lately 
appeared, no mention lms been made of the Cotton-tree (Z7v0- 
dendron anfractuosunt). Of this Dr. Macfadyen, in his “Flora 
of- Jamaica,” writes as follows : ‘‘ Perhaps no tree in the world 
has a more lofty and imposing appearance, whether overtopping 
its humbler companions in some woody district, or‘rising in soli- 
tary grandeur in some open plain. Even the untutored children 
of Africa are so struck with the majesty of its appearance, that 
they designate it the God-tree, and account it sacrilege t6 injure 
it with the axe; so that, not unfrequently, not even the fear of 
punishment will induce them to cut it down. Even in a state of 
decay it is an object of their superstitious fears ; they regard it 
as consecrated to evil spirits, whose favour they seek to conciliate 
by offermgs placed at its base.” 


_ AN early mention of tobacco is that in Hakluyt’s “Voyages,” 


by M. Jaques Carthier, in 1534. Speaking of the people of 
‘Hochelaga, up the river of Canada,” he says, ‘‘ There groweth 
also a certain kind of herbe, whereof in Sommer they make 
great prouision for all the yeere, making great account of it, and 
onely men vse of it, and first they cause it to be dried in the 
Sunne, then weare it about their neckes wrapped in a little beasts 
skinne made like a little bagge, with a hollow peece of stone or 
wood like a pipe, then when they please they make pouder of 
it, and then put it in one of the ends of the said ornet or pipe, 
and laying a cole of fire upon it, at the other ende sucke so long, 
that they fill tlteir bodieg full of smoke, till that it commetheout 
of their mouth afd nostrils, even as out.of the Tonnell of a 
chimmy. They say that this doth keepe them.warme and in 
health, they neuer goe without some of it about them. We our- 
selves haue tryed ee same smoke,-and haung pyt it in our 
mouthes, it geemed®almost as hot as Pepper.” a 


` As a-general ‘rule, plants which are casually introduced to, 
and become firmly established in, any country, are by n nicens 
to be regarded as usefuk acquisitions ; some of the worst weeds 
of cultivation may -be found amorig them. -An excgtiof to this, 
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however, may be noticed in Lespateza Yriata, ‘‘Japah clove?,”’ 
or ‘‘wild clover,” as it is caligd in the localities to which it has 
introduced itself. It has recently sprung up in great abundance 
in all parts of the Southern States, and has proved a great 
acquisition to the farmers. The roots, which are long and» 
brous, penettate and flourish even in sandy roads and in yards ; 
and a single root will send out as måny as six hundred branches. 
The Lefgedeza is a close-growing plant, covering the ground as 
with a carpet of green, and is taking the place of the sedges and. 
other weeds upon the waste lands and clearings™ Cattle, horses, 
and sheep eat it greedily; and it is in every way an imp®rtant 
addition to the fodder-plants of the country. ` 


A CONTRADICTION is given to the reported dfscovery of coal 
in the Bellary district in Madras. 


On the ord of October the Faculty of Science and Polytechnic 
School were opened at Quito in Ecuador. There is yeasone to 
bglieve that these establishments of the repudiatory republic are 
more pretentious than’ real. ° 


CincHoRa has so fully succeeded in the Neilgherry Hills in 
India that the first shipment of bark from a private plantation 
to the extent of 4,000 Ibs. is taking place. The, Government 
promoted Cinchona plantations chiefly for the supply, of India, 
but they are already engaging in the home trade. 


A RARE discovery has been made near the port of Mejillones 
in that district of the rainless desert of Atacama belonging*to 
Bolivia, of a spring of fresh water. This has been granted to 
the discoverer for ten years, and then to become the property of 
the State. 


+ w 
On the 18thẸf October, at 5 P.M., a slight earthquake was felt. 
at Salvador in Central America. There had been heavy rains, 


for some days. ` m 


THE Queensland Acclimatisation Society, under the patron- 
age and with the assistance of, his Excellency the -Governor 
and other influential persons in the colony, appears to be in a 
satisfactory condition, both financially and with regard to the, 
work done, as well as the earnestness and ability of its workers. 
In the park belonging to the society a comsiderable number of 
foreign trees have been introduced, and amoffgst them, the 
splendid tree of Madagascar (Poinceani regia), which, we are 
told, is being raised by hundreds. This success of foreign trees ẹ 
is very gratifying at a time when the question of want of shade 
trees is a matter of much interest, not only in Queensland, but 
also in other colonies. The Shola Cschynomene aspera) is. 
likewise amongst the recently-introduced plants which premise 


esuccess. It is a native of India, and is well known on gecount 


of its light wood being used for making the ‘‘ pitte” hats, so 
much used in tropical countries. Among British birds intro- 


eluced by the Society, and which survived the voyage from 


London, the blackbird, thrush, starling, rook, sparrow, and. 
lark, have been liberated in the Botanic Garden ; but at,the time 
the report was drawn up little could be said as to their con- 
dition or whereabouts, except that one pair of sparrows were. 
then rearing their second brood in the heart of the city. Large 
numbers, also,. of Chinchilla rabbits, „and of the wild English 
breed, have been turned loose on the islands of Moreton Bay,. 
but care has been taken to keep the different kinds separate. 


IT is not alittle remarkable that Corchorus capsularis, one ofthe 
plants yielding the jute of commerce now so largely imported. 
and used in the manufacture of carpets, and also largely used in 
India for gunny bigs, should, though growing wild in Sumatra, 
not bè cultivated in that island. The b&gs in which Java’ 
coffee is exported are made of this-fibre. Large quantities of’ 
these ready-made bags are annually sent from’ Bengal, even to 
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THE ECLIPSE EXPEDITION 


S we intimated last week, the weather was more or 
less unfavourable at nearly all the stations for the 
observation of the Total Eclipse of Dec. 22nd. We give, 


in another column, an account of the preparåtions madee 


by the Sicilian departmerft of the Expedition, received by 
us. The following account of the results obtained dt some 
of the other stations is compiled chiefly from reports fur- 
nished to the Szmes and Daily News. 

From Cadiz we have an interesting account bythe Rev. 
S. J. Perry, as follows :— 

* The situation of San Antonio is found to be Jat.:36° 
37’ 13” N., lo@g. 24°15” W. of Greenwich. Time signals 
were daily received from the San Fernando Observatory, 


rè and all our chronometers carefully rated by Capt. @oynbee. 


Our thirteen observers were distributed as follows: Mr. 
Moulton, of Christ's College, Cambridge, with Mr. Baines, 
of Oxford, were to observe with the polariscope at Sap- 
lucar, the extreme W. paint on the Spanish central line 
of totality, and 12 miles N.W. of San Antonio. Near 


Xeres, 5 miles N.E. of San Antonio, were stationed Mr. ° 


P. Naftel, for an eye sketch of the corona, Mr. F. C. Pen- 
rose to sketch the same as seen through a telescope, and 
Mr. Abbay, of Wadham College, Oxford, to observe with 
the spectroscope. Mr. W. Smyth sketched near Arcos, 
17 miles E.N.E. of San Antonio, using a telescope of the 
same aperture as that of Mr, Penrose. The rest of the 
obServers remained at San Antonio. At this station the 
spectroscopic observers were Capt. Maclear, R.N., and 
myself, assisted by Mr. Hostage. Polarisation was to be 
observed by Mr. Hudson, of St. John’s, Cambridge, and 
Mr. Ladd, optician ; and an eye sketch of the corona to 
be made by Mr. Browne, of Oxford. The weather has 
been unexceptionally bad ever since our arrival, the only 
fine day being the 21st. Our observers were therefore 
spread out as much as possible, in hopes of not failing 
altogether on account of bad weather. The results justi- 
fied our anticipations. The fine weather of the 21st lasted 
but a day, and at two A M. of the 22nd the clouds and rain 
-returned. At San Antonio a break only came some 48° 
after first contact, when a distinct notch was observed on 
the solar disc. This break was only a change from thick 
cloud to thin eirrhus, but we were enabled to observe the 
time®of contact of the limb of the moon with several of the 
more remarkable solar spots. In the north the sky was 
%artially clear, but in the south no part of the heavens 
was free from cloud. A very striking change of light on 
the landscape was noticed when little more than three- 
fourths of the solar disc was covered, and a chill was felt 
by aH. The thermometer observed by Capt. Toynbee fell 
3°F. from the commencement to totality, and rose again 
1°7° before the ‘end of the Eclipse. The barometer was 
falling rapidly all the time of the Eclipse, and also after- 
wards, at the rate of o’o4 in. an hour. The wind was W. by 
N. true. During totality it lulled, but freshened afterwards 
with very heavy rain. The moment of totality approached, 
and no chance remained of even a momentary break in 
the thin cirrhus that enveloped the sun, and obscured 
most of the southern heavens. As the crescent became 
thinner, the cusps were observed first to be drawn out a 
length of several minutes, and then blunted ; the well- 
known Baily beads were formed, and the carona burst 
forth more than 20° befare totality. Viewed through a 
telescope gf very moderate dimeusions the spectacle was 
grand, but the cirrhus clouds destroyed almost all the 
grandeur of the effect for the naked eye. The red 
prominences were numerous, but none apparently very 
remarkable; Mr. W. H. Browne, of Wadham College 
Oxford, considersetheir colour to~have been of a Wight 
yellowish red tint. The same observer notices that the 
corona was perfectly free from striation, outline distinct, 
and approximately quadrilateral, but extending farthest 
in the directign of first’ contact. The brightest pare of 


+ 

the corona appeared to the unassisted eye to be scarcely 
more than one-tenth of the sun’s diameter, fading rapidly 
when one-fifth, but being still clearly visible at Seven- 
eighths. Some observed two curved gays, but the general 
appearance was that of a diffuse light interrupted in-four 
places distinctly, and in a fifth faintly, by dark intervals. 
The corona was white, and rendered faint by the clouds. 
The darkness was never sufficient to prevent sketching 
with comfoit without the aid of a lamp. Venus alone e 
was visible. Totality ended by the formation of Baily’s 
beads, and the corona was visible to the naked eye 15$ 
or 16° after totality. The corona was seen for 2™ Som, 
totality lasting less than 2™ 10%. The clouds obscuring 
tĦe sun appear to have destroyed almost all chance of 
detecting any except atmospheric polarisation. Mr. Ladd 
remarked that the polarisation was stronger on the corona 
than on either the moon’s surface orthe cloudy sky. 

“ No réport hasas yet been received of the polarisation 
observations at Sanlucar. The observations with the 
spectroscope were also greatly interfered with- by the 
cirrhus, and the best instrument was rendered entirely 
useless. The intensity of the light from the corona, as 
seen through the clouds, could not, I think, have been 
more than one-eighth of that of the bright moon, if so 
much, and, consequently, I was unable to detect the 


faintest trace of light through the three compound prisms 


I was~using. The chances of observing satisfactorily, 
considering the state of the sky, were greatly diminished 
by the largeness of the direct image given by the Casse- 
grain I was compelled to use. Knowing that an un- 
favourable sky would render observations with a powerful 
spectroscope quite 
Maclear to observe with a small direct vision Browning 
spectroscope, attached to a four-inch achromatic by 
Janes, mounted equatorially. . The slit was placed radial 
at the centre of the east limb, and close to it, and im- 
mediately totality commenced the ordinary solar spectrum 
was replaced by a faint diffused light, and bright lines 
near C, B, b (or E) and F. No absorption bands. The 
slit was then removed to a distance about 8’ from the 
limb, and the same lines remained visible. The centre 
of the moon was next tried, and the bright lines were 
still seen, but only half as strong as before. The slit was 
then placed 8’ outside the W. lımb, and the lines became 
as strong as before, and were C, D, one three-quarters of 
the distance from D to E, and another half way between 
E and F. Lastly, placing the slit near the sun (on a 
prominence) two new green lines, and a very brilliant line 
beyond F, were added to those already visible, but the 
line near E may have disappeared. The lines seen on 
the moon were, | suppose, due to the diffusive power of 
the cirrhus clouds ; and the same may perhaps be true of 
the apparent coronal lines. , 

“Mr. Abbay, observing at Xeres with a spectroscope 
of two prisms of 45°, belonging to Professor Young, saw 
the bright lihes C, D, F ; and afterward F, and a line 
rather more bright than F, at some distance on the 
less refrangible side of B, C not noticed then. These 
two observations were, I think, taken at points external 
to the prominences, but I cannot at present speak 
with certainty? as no note to that effect is entered 
in the memorandum I received. A comparigon of these 
observations with those of other observers more favoured 
than éurselves will doubtless’ lead to valuable results. 
Shortly after totality the clouds thickened still more, *and 
nothing further could be observed.” 

The view of the Eclipse obtained near PA is described 
as very magnificent®; asketch was made there by Mr. 
Warrington Smyth. At the American station nedr Xeres 
there was a break in, the clouds, which lasted somewhat 
moge than half the totality. But Lord Lindsay’s party 
was the most favoured in this country, having seen the 
sun throegleg rent in the clouds for five minutes, and this 
time embractng the whole of tatality.y Mr. O. Airy and: 
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impracticable, I desired Captain . 
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“Mr. Hammond, of Trinity College, Dublin, observed ate the same dense cloud ; hg estimated the breadth of the 


Sah Antonio, and were kindly assisted by Lieutenant 
P. dit Worgan and Mr. T. H. Atkinson, of H.M.S. Lee. 


corona at about a sixth part of the moon’s radius, Pro- 
fessor Newcomb, of the United States’ Expedition, was 


Another correspopdent,e from Cadiz, writes to say that | able to see all four contacts, and to take several measure- 


Lord Lindsay succeeded in taking several excellent photo- 


ments that were necessary for the Work he has in hand ; 


e graphs from a vineyard belonging to Mr. Campbell, half he also caught a glimpse of the corona, but says he could 


way between Port St. Mary’s and San Lucar. . 

The American party at Xeres saw the totality for about 

e a minute. 
From Gibraltar, Mr. R. M. Parsons sends the following 

report :— 
e The party that` left England for the purpose of 
observing the Total Eclipse of the sun at Gibraltar — 
namely, Messrs. Carpmael, Gordon, Lewis, Buckingham, 
Beasley, Harrison, Anson, Abbatt, Talmage, and myself 
=—disembgrked from Her Majesty’s ship Urgent on the 
14th Dec, and all bi& the three last-mentioned proceeded 
to Estepona, a village in Spain, about thirty. miles north- 
‘east from Gibraltar, and situated in the central line of 
_ totality. By this division of the party an additional chance 
was afforded of observing the phenomenon in case of bad 
weather, and Estepona offered the advantage of some p35 
longer time of total obscuration than Gibraltar, a condition 
very desirable for the particular class of observations re- 
quired by some of the party. The weather at Gibraltar 
was wet and cloudy almost from the time we landed until 
the day before the Eclipse, when a strong breeze W. by N. 
gave a beautifully clear sky, which lasted till about mid- 
night. Myr. Talmage, the director of the Leyton Obser- 
vatory, and I, determined to observe from the Moorish 


Castle if the atmospheric conditions of the 21st should - 


hold good on the 22nd; but I arranged to receive con- 
stant telegrams of the weather from Europa Point on the 
morning of the 22nd, and conveyance was provided to 
move the instrunwents at the latest practicable period, in 
case any other position afforded better chances of success, 
Mr. Talmage was’to take angular measurements of 
Saturn, if seen through the corona, Mr. Abbatt to sketch 
the corona, and I was to examine it with a poleriscope. 
The westerly wind increased in force on the 22nd, but 
brought with it scud and dense clouds across the Bay from 
the Spanish mountains; everywhere these clouds were 
massed in the sky, separated by small intervals ef hazy 
blue. The last telegram was received from Europa ata 


quarter-past eleven, forty minutes before commencement , 


of totality, stating ‘sky quite overcast, heavy clouds 
moving south-east, sun hardly visible” This, together 
with the circumstance that,the Rock did not appear to 
affect the clouds which were moving under the influence 
of a westerly wind, led me to conclude that the chances 
of .good vision were equal at any position on the Rock. 
After waiting on the Line Wall for these telegrams, at 
which place I failed to observe the first contact, while Mr. 
Talmage failed in the same endeavour at the Moorish 
castle, I joined him there, leaving Mr. Abbatt with his 
telescope .erected on the flat roof of a house about a 
quarter of a mile west of the castle. The cloud which 
caps the Rock of Gibraltar, the summit of which is 1,396ft. 
e above the sea, during east winds, or Levanters, leaves this 
comparatively low level clear. About 30s before the com- 
mencement of totality, a hazy blue breakin the clouds 
enabled us to see the thin bright crescent of the sun, but 
unfortunately’this pateh of hazy blue sky, which favored 
others for a feW seconds, came a little too early in front 


of owr position, and it was followed by a dense cloud, ' 


behind .which the entire phenomenon of totality was 


hidden from us, _The darkness was considerable, but not | 


so great as when observed the ‘botaP Eclipse of 1860, at 
Nisqually, fn an unclouded sky. Then a lamp was neces- 
sary to enable a white-faced pocket, chronometer to be 
read ; yesterday I could see the divisions distinctly’ at the 
distance of eight inchgs without such aid. Mr. Abbatt had 
the good fortuneto see the corona and somered ps6mmences, 
but only for aboutgwo seconds before they were Jost in 
b oy a 
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make nouse of it, ° ‘ 

“Mr. Lewis states that the party at Estepona only saw 
the total hhase through a break in the clouds for about 10° 
or 158, when it was covered by light cloud.* Mr. Bucking- 
ham, at Estepona, states that they had there heavy wain ; 
he could take no photographic pictures, but Mr. Carpmael 
had observed three bright lines in doubtful positions, and 
Mr. Lewis found the corona polarised ; tfe rest of the 
party had negative results. Mr. Harrison, who was distant 
a mile frém the others, did not see the total phase. Mr.” 
Anson had not time at the moment to sketch what he saw, 
but probably may be able to.do so from memory, and Mr. 
Fason, who had then joined the party, had no opportunity 
of obtaining satisfactory observations.” 

Mr. Abpatt reports :— In no part did the corona or 
the prominence extend beyond 1-8th or at most 1-6th of 
the moon’s radius beyond the limb. I thought the moon 
darker than the sky. I noticed four high red promi- 
nences—there were more, but when, for an instant, I took 
my eye off the telescope a dense black cloud had obscured 
everything till the narrowest streak of the sun appeared 
on the western side, and nothing but the ordinary phe- 
nomenon of a partial eclipse was to be seen. The dark- 
ness during totality was not so great as I expected it would 
be. Two stars were seen, one near the sun and the other 
overhead, but I can get no further information as to their 
exact positiog.” ° 

Another observer writes as follows :—“ The eclipsed 
orb presentéd itself through a rent in the clouds not 
greater in area than ten times that of the disc of the 
moon’s shadow. That part of the opening which was 
above the eclipsed orb was clear like the sun at twilight, 
and in it were visiBle to the naked eye the planets Venus, 
Mercury, and half a dozen stars. The remaining part 
was covered with a thin haze. The moon’s shadow ap- 
peared to the eye, assisted by a somewhat weak binocular 
glass, to be a dark circular disc with an even boundary 
and of uniform shade, Within the corona, 8nd touching 
the circumference of this shadow, appeared five or six spots 
of brilliant- carmine, varying in form and size and at, 
irregular distances apart. Two of these spots, or ‘red 
flames,’ as they are called, on the eastern side of the disc, 
and at about 55° and 80° respectively from the vertex, 
seemed decidedly the largest and most prominent; they 
were tongue-shaped, and protruded about 1-6th the Width 
of the corona. In their neighbourhood the corowa was 
brightest and widest. There, too, the rays of the corona 
appeared to be gathered more distinctly into groups than 
elsewhere, faint shadows being visible between the groups. 
The corona consisted of brilliant rays of extremely faint 
prismatic hues ; these rays at first sight appeared pretty 
evenly distributed all round, but closer examination seemed 
to detect the fact of there being bundles of rays in nearly 
regular groups. The width of the corona was about 1-8th - 
the apparent diameter of the moon’s shadow. It wasvery ‘ 
nearly concentric with the disc of the shadow; its boundary 
was well defined, but ‘jagged ; the perimeter, except 
opposite the two most prominent red flames above- 
mentioned, where the boundary slightly protruded, was 
circular.” : 

From Seville, we have a report from M, E. A. De 
Cosson :— i 

“The'Eclipsé began at 10.30 A.M, (Seville time). At 
10.45 one-sixth of the sun’s diameter was obscured; at 
11.15 one-half; and at 12 the Eclipse was total, At 
12.10 it began to rain, and the sun was lost to sight until 
the conclusion of the eclipse, which occurred at 1.30 P.M. 
Thee eclipse was total ‘for 70° and thes effect was 
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very striking, the whole sky becoming of a lurid 
purple and very dark. The birds were hushed and 
frightened, and the charcoal burners’ fires in the moun- 
,tains, some five miles distant were plainly visible.” 

At Oran the weather appears to have been still more 
unpropitious than at the European stations. For the 
observations with ethe spectroscope§ this section. of the 
Expedition. was provided with a 6-inch equatorial, of eight 
feet focal length, by Cooke, of York, lent by the Royal 
Observatory a@Greenwich, to which was adapted an ex- 
tremely ingenious recording spectroscope, the invention of 
Dr. Huggins, who himself observed with it ; the manage- 
ment” of the telescope devolving upon Captain Noble: 
A second smaller instrument, of 4.inches aperture, with 
e 2 somewhat similar recording apparatus, was entrusted to 

Mr. W. Crookes, F.R.S., the Rev, F. Howlett at@nding to 
the telescope itself. The polariscopic observations were 
urfdertaken by Captain Salmond, R.E., and Lieutenant 
Collins, RE. ; the instrument of the former being attached 
to a telescope of about éhirty inches focal length and 23 
inches aperture ; that of the latter to another gf 6 inches 
aperture, General observations, sketching gf the corona, 
&c., were to have been made by Mr. Carpenter, of 
Greenwich Observatory, with an exquisite 3-in. Dolland 
equatorial ; by Mr. Hunter, with a 4-in. of rougher con- 
struction ; by Lieut. Wharton, R N., of the Urgent, with 
a 23 achromatic, mounted temporarily equatorially ; by 
Admiral Ommaney, with a small table telescope ; by Lieut. 
Ommaney, R.E., with a binocular field-glass, on cards 
arranged for the purpose; and by the ship’s officers 
generally, with such telescopes as.they could command. 
The 6-in. and 4-in. equatorials were erected under a tent ; 
the rest were employed more or less in the open air. 
Prof. Tyndall had established himself on @neighbouring 
fort, some 500 or 600 yards from the rest of the party, 
aith a 5-in. a he by Dallmeyer, which had been used 
by Mr. Dela Rue at the Total Eclipse in Spain, His 
observations were to be of a general character. 

The atmospheric conditions m Orar in December aie 
exceedingly like those of a very wet and windy English 
autumn, the day of entering into port having been the 
only moderately fine one experienced at all, The wind 
particularly was tsemendous. On the 21st the observatory 
tent was blwn down, and it was only by great ex- 
ertions that the instruments themselves were saved from 
e destruction. 7 

The morning of the 22nd broke very doubtfully, heavy 
driving clouds obscuring the sun. The party were, how- 
ever, all at their posts betimes, and arranged their various 
instruments long before the predicted instant of first con- 
tact. The clouds obscured the sun at this particular.time ; 
but saon, through a 1ift in them, the dark limb of the 
moon was seen encroaching on the sums disc. Ob- 
servation after this became very trying, as it was only 
possible at distant intervals to glimpse the progress af 
the moon, as she gradually advanced 1n her path. Spec- 
troscopic observation, or even polariscopic observation, 
was practically impossible. Finally a glimpse was caught 
of the sun some eight or nine minutes before totality asa 
very thin crescent, and then every chink and cranny in the 
clouds closed up, and one dense and impenetrable pall 
covered the earth. Nothing remained now but to go out 
of the tent and observe the effect in the open air. lt was 
certainly very striking. As the moment of ‘totality ap- 
proacheg, the western sky turned of an awful hvid purple, 
the clouds over head assuming a black tint. As the 
shadow swept over the earth, the eastern sky became 
obscured, while the western horizon lighted up hke the 
grey dawn of a Gull autumn morning.’ At no time, how- 
ever, during thestotality, was it difficult to see the stconds 
on the face of a watch. The light was that of a cloudy 
evening, about an hour after sunset. One curious effect 
was-observed, the apparent contraction or closing in of 
the celestia] vault Speedily, how€ver, the dawn jn the 
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western horizon spread over the heavens ; but the sun did 
notreappearagain forat least half en hour after totality.¢ M. 
Janssen, the French astronomer, who escaped, at teegisk 
of his life, with his instruments in a balloon from Paris, 
was stationed on a mountain some seven miles from Orañ. 
He can have seen nothing whatever of the phenomenon e 
which he had braved so much to observe. b 

Another account from the same station states that the 
earlier stages of the Eclipse were seen and a photograph, 
taken, but ten minutes before totahty a dense bank of 
clouds came over the sun, which extinguished all hope, 
and rendered useless the laborious preparations of mayy 
weeks. M. Janssen was of course equally unsuccessful. 
‘Phough the darkness was almost appalling as it rapidly 
increased up to the moment of totality, still the scene 
was deprived of a large part of its impressiveness by the 
dense mantle of cloud which concefled nearly* the whole 
heavens, 
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Chemical Society, December 15.—Prof. Frankland, F. R.S., 
Vice-president, in the chair.—The following gentlemen were 
elected Fellows +-P. T. Atkmson, R. Koma, J. F Stark. Mr. 
Perkin, F,R S., read a paper “On some new Derivations of 
Coumarin.” The author svcceeded in obtaining the following 


new bodies :-— 
Dibromide of Coumarin . . Cy He O. Br, 
Dichloride of Coumarin . . . . Cy Hg Og. Cl, 
a 'Biomocoumarin . . .. . . Cy Hy Br O, 
a Chlorocoumarin >. C, H; ClO, 
B ; , Bas wide 18 : 
a Dibromocoumarin . . t> œ H 1 Br 0, 
gB ; 3 dee tet it te — 
Tetrachlorocoumarin . Cy Ħa Cl, O, 
-Coumanhe acid . . . . . . Cy He O; 
Brognocoumiaric acid . C; H; Br O, 
Sulphocoumaric acid . . » «+ Cy Hy, O,. SO, 
Disulphocoumaric acid C, Hg O. 280, 


Dibronude of Conmarin —A& solution of coumarin in carbon di- 
sulphide 1s mixed with a similai solution of bromine, and the 
mixture, efter leaving it to stand for twelve hours, allowed to 
evaporate spontaneously. When dibiomide of couman is 
treated with an alcoholic solution of potassic iodide it becomes 
brown, and on evaporation deposits needles apparently consisting 
of a mixtuie of iodine and coumarin crystals, a Bromocoumarin. 
A simple process for the preparation of Bromocoumarin is to de- 
compose the dibromide of coumaiin with alkalis, the following 
reaction taking place :— 
C, H, Oz Bry + KHO = C, H; BrO, + K Br + HO 
harreretan prian aaas aeee yen 

Dibromide of coumarin. Bromecoumarin. 

a Bromocoumaiin, when left in contact with cold alcoholic am- 
mona, decomposes with formation of ammonic bromide, and a 
non-crystalline sticky mass easy soluble in water. Heated with 
potassic hydrate it yields potassic bromide and anew acid. æ 
Dibromocounarin,—At a previous occasion Mr Perkin prepared 
this body by heating in a sealed tube to 140° C. a mixture of one 
part of coumarin, two paits of biomine, and four or five parts 
of disulphide of carbon. He since found, however, that this 
process 1s greatly improved by the addition of iodime to the 
mixture, as 1t is then only necessary to heat the sealed tube for 
fow or five hours in a bath af salt and water go complete the 
reaction. Theefusing pomt of this su®stance is 183° C. and not 
174°C ashad been previously given. B Bromocoumarin.—The 
hydride of sodium bromosalicyl when submitted to the a@tion of 
acetic anhyduide, yields a quantity of hydride of bromosalicyl 
and a Lody which, when crystallised from alcohol, yields colour- 
less flat prisms, the aifalysas of which showedgt to be monobromo- 
coumarin, C,-H, BrO, It greatly differs in pfoperties from 
the bromocoumarin previously described, its fusing point being 
1go°@, or 50° higher, and when boiled with alcoholic or aqueous 
potassic hydrate it does not decompose with formation of potassic 
bromidg, byt simply dissolves like ordin&ry coumarin. 8 Dibromo- 
coumarin. Ont treating the hydiide of sodium dibramasalicyl 
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with acetic anhydiate in exactly the same manner as for the 
pieparation of 8 biomgcoumarin, a beautifully crystalline 
prodyct is obtamed of the compostyon Cy H, Bu, O, 
It is not the same body as that obtained by acting on coumarin 
aith biomine and iodme. It fuses at 176° C., and is not decom- 
posed by boiling with a solution of potassie hydrate. Mr. 
Perkin has, therefore, designated it as 8 dibromocoumarin. 
Dichloride of coumarin—A, solution of coumarin in chloroform 
absorbs chlorine gas, only minute quantities of hydrochloric acid 


e being formed. On allowing the solution to evaporate spon- 


taneously, after the chlorme has been passed through ıt for an 
hour or two, a syrupy product is obtained very hke new honey 
{This 1s the dichloride of coumarin. From its products of decom- 
position, there can be no doubt that it possesses the formula— 
C, He O, Cl, ° 
Chlorocoumarin.—A mixture of one part of coumarin and three 
parts of pentachloride of phosphorus, when mixed and heated in 
a retort ‘placed in an gil bath, slowly react upon each other as 
the temperature rises, and when the oil has reached about 200 C, 
the product becomes a darik brown hquid, During this reaction, 
a volatile liquid consisting chiefly of terchloride of phosphorus 
distils over. ‘The contents of the retort after tieatment with 
water, becomes a pasty mass of crystals, which is fist purified by 
distillation, and then by several ciystallisations from alcohol. *Its 
analysis gave the formula C,H; Cl O,. It fuses at 122°——123° C., 
and, when heated, possesses an agreeable aromatic odour. 
Tetrachlorecoumarnin.—Chloime gas when passed through a solu- 
tion of coumarin and iodine in tetrachloride of carbon ts rapidly 
absorbed, hydrochloric acid being evolved. If the gas be passed 
for two or three hours a quantity of a reddish body separates ; 
on evaporating the product so as to separate the tetrachlonde of 
carbon an oily residue is obtained, the red substance having 
‘fused with the impurities. On mixing this with alcohol, it soon 
becomes a white paste. On pressing this m a small linen bag, a 
white product 1s obtained which 1s further purified by being 
several times crystallised fiom spirit. The numbers of the 
analysis lead to the fo1mula— 
Ba Cy ott Cl, O, 
It fuses at 144°—145°C. Bromocoùmaim, when boiled with 
a solution of potassic hydrate, decomposes, yielding potassic 
“bromide and the salt of a new acd, which has the formula 
Ca H, Oz Mr. Perkin proposes to call it Coumaruig acid. It 
fuses at 192°—~193° C., distils with partial decomposition, but 
sublimes undecomposed when gently heated. It 1s monobasic, 
and forms well defined salts with the alkalis, the alkaline 
eaiths, lead, silver, mercury, and non, Bromocoumarilic acid. 
—It is prepared hke the above, but substituting a dibromo- 
coumarin for bromocoumarin. It possesses the formula 
C H; Br Og, and fuses at 250° C, Sulphocoumarte acid.—It 
is obtained on digesting a mixture of about one part of coumarin 
and five parts of fuming sulphuric acid in the water bath for an 
hour or two, From the analysis of its salts, the formula of this 
acid when anhydrous is C} He O, SO.. Mr. Peikin has prepared 
ammonic, potassic, sodic, baric, and stiontic sulphocoumarinates. 
Disulphocoumarte acid —On heatmg a mixture of about 8 
parts of fuming sulphuric acid and r part of coumarin to a tem- 
perature of 150° or 160° C. foi an hour or, two, the produced will 
contain two sulploacids, viz., sulphucoumaric acid and di- 
sulphocoumaric acid. Its barium salt has the formula— 
Cy Ha Oa Ba" 2 $0.. 
—The next communication was by Dr. Debus. ‘f On the formula 
of glyoxylic acid,” Dt. Debus showed that this acid ought to be 
written C, H, Og and not Ca H4 O, He considers it in reality 
to be the aldehyde of oxalic acid. Among other reasons for 
this view he quoted its behayiour towards the bisulplites, Dr. 
Odling was of the same opinion. He saw the a®lehydic charac- 
ter of glyexylic acid m its property of combming with one atom 
of water or of ammonia, or ethylic chloride, &c. Mr. Perkimde- 
fended the formulaC, H? O, quoting among other evidences for 
the coirectness of his views, the behaviour of glyoxylic acid when 
treated with phosphonic pentabromide ; mstead of losing water 
and being converted into CO, it takes up three atoms of bromine. 
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Somersefshire Archeological and Natural History 
Society, Decembe: 12 —W. E. Surtees, president, in the chair. 
In a paper by Mr. Cccil Smith on some rare birds found ın the 
immediate neighbourhogd of Taunton, a few observations were 
made on the following birds, specimens of all of wschwere pio- 
duced. The first j dai was the Pied Flycatcht:, which had 


been killed in an orchard negr French Weir, qose by the town. 
Though rare ın this and other southern and western counties, it 
was much more common im more northern counties, especially 
in the Lake district, where it was a summer visitant, remain 
from April to November—it had, however, been taken as late a$ 
the middle of October at the Scilly Islands, when on its south- 
ern migiation, The sext bird mentioned was White's Thrush, 
of which fow, or at most five, British sbecimens had been re- 
corded. „The specimen produced, which biought this bud 
within the hmits to which Mr, Smith’s paper was confined, 
had been killed at Hestercombe Wood, in January 1870; it was 
shot at by mistake for a woodcock, Of this bird 1: was olberved 
that although it might be difficult to account for its presence in 
England, or even in Europe, there could be no doubt as to its 
identity, as this and athe: Bntish killed specrmef's did not differ 
m the slightest degree from those brought over from Japan and 
the East On the difficulty of accounting for its presence in? 
England, Mr, Smith observed that the journey performed being 
almost entirely over land, the season given for the appgarance of 
many, especially of American *birds on our shores, that being 
@iven out of their usual migratory course, and out to sea by 
strong gales, they found no place of rest before reaching our 
shores, was not applicable. Neither would the supposition that 
it had got mined up with flocks of other perhaps nearly allied 
species on what had been a common bieeding ground, and 
accompanied them, be applicable, Still less would the theoiy 
hinted at in Yarrell that the occasional appeatance of these 
Eastein birds in Europes not so very strange, since as many as 114 
species are enumerated by Temminck as common to Europe and 
Japan ; but of these 114"species the great majority are habitants 
of both countries, and not wanderers fom one to the other. One 
instance, the almost universally dist:ibuted Turnstone, was taken 
as an example, which, instead of wandering to such an enormous 
eatent, appeared to beequally content, w hether on themuddy shores 
of Somerset or at the Cape of Good Hope or in Japan. Perhaps, 
after all, the appearances of White’s Thiush Were to be attributed 
to a truant anê vagrant disposition ın the bird itself, which might 
lead it far from his own home. Probably the habits of the bird . 
contributed slightly to its rarity in Europe, gs it appeared © 
keep much out of sight m woods and plantations, and it had 
consequently, as ın the present instance, been shot by mistake 
for a woodcock. Fhe next biid mentione@ was Tithy's Red- 
start, which was considered worthy of notice as having occurred 
so close to the town as Gulmingtonslane. The difference between | 
this bird and our summer visitant, the common redstart, was 
pointed out, and specimens of each shown, ‘The peculiarity of 
this bird bemg a winter rather than a summer yisitor to these 
islands, was remarked on especially, as it 1s a regular summer 
visitor to the mddle and northern parts of Europe. Also its 
choice of localities, namely, iough, 1ocky situations, such as thee 
Pason and Clerk rock at ‘Teignmouth (at which place Mr. Smith 
had several times seen 1t in the month of November), m which 
it differed much fiom the common redstait, which preferred 
gadens, orchards, and hedgerows, The difference of the eggs 
was also remarked upon, those of the present species being 
white instead of the well-known blue of the common yedstart. 
The occurrence of ope specimen of the Sevin Finch, within the 
town pf ‘Tapnton itself, brought this bird within the range of the 


ee Mr. Smith observing that in the Buds of Somerset he 
1 


ad thrown some doubt upon this specimen, supposing it might 
be an escape, the time of year at which ıt was killed, the end of 
January or beginning of February, more than the rareness of the 
bird itself, leading to this doubt ; he felt, however, bound to admit 
that there did not appear about the bird itself any signs of its 
having been in confinement. The other Butish specimens appear 
to have occurred in the summer between April and October, as 
might be supposed from its being an mhabitant of the south of 
Europe, and growing scarce: as we get farther north, The 
similarity to the Siskin was also mentioned, and specimens of 
this bird produced for the purpose of comparison, the difference 
in the shape of the beak beimg pointed out as the most reliable 
distinction, especially by cardle Jight, which considerably 
increased the difficulty of distinguishing the colours. The Little 
Bittern.and Baillgn’s Ciake were also mentioned, and a speci- 
men $ each produced, both having been killed nearly m the 
same place, some rushy pools by the side of the river in Priory 
Fields, Attention was called to the similarity between the Little 
Bittern and its big relation, in the absence of feathers at the back 
ofthe neck, Mr. Smith added that he had seen by chance, in the 
shop pf Mr. Petherick,*the bird stuffer, a shecimeg of the Wood- 
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sangpiper, evhich had bedh killed by Mr. Petherick himself, on 
the oth of May last, as near as Cheddar, which would bring it 
quite within rang@ for mention in tlfe paper 
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ə Literary and Philosophical Society, November 29.— 
R. Angus Smith, Ph.D., F.R.S, Vice-president, in the 
chair. Mr. R. D. Darbishire, F.G.S, exhibited a series 


of paleolithic instruments from thé valle¥ of the Little Ouse, ` 


and explained (after Mr. J. W. Flower, Q. J. Geolog? Sos. 
xxv. 449) the general features of the district and the deposit 
of the beds ande the implements.—Mr. W. Boyd Dawkins, 
F.R.S, indicated the age of these deposits as related to the 
period of the existence of Ækphas primigenius in the district of 
the south-east of England and the adjoiming portions of thé bed 
of the German Qgean and the north-west portions of France.— 
“The Tails of Comets, the Solar Corona, and the Aurora con- 
gidered as Electric Phenomena,” by Prof. Osborne poar 
M A. Although the tails of comets are usually assumed to be 
material appendages which accompany these bodies in their 
flight through the heavens—-and the appearance they present cer- 
tainly warrants such an assumption—yet this is not the only way 
in which these tails may be agcounted for, They may be simply 
an effect produced by the comet on the material through which 
it 1s passing, an effect analogous to that which we sometimes see 
produced. by a very small insect on the surface of still water. 
We see a dark spot, and on looking closer we find a small fly or 
moth flapping its wings and creating a disturbance which was 
visible before the insect which produces it. There is nothing 
else that we can conceive their tails to be, so that they must be 
one or other of these two things: either (1) material appendages 
of the nucleus, whether the material be limited to the illuminated 
tail or surround the comet on all sides; (2) matter which exists 
independently of the comet, and on which the comet exerts such 


a physical influence as to render it visible. There can be no | 


doubt that if these tails are matter moving with the comet, this 
matter must be engowed with properties such as we not only 
have no experience of, but of which we can form go conception. 
This alone would seem a sufficient reason for rejecting: the first 
hypothesis. Moreover, on the second hypothesis: there is no 
difficulty in the immense velocity with which these tails are pro- 
jected from the head or whirled round when the comet is in 
perihelio. For to take the ‘‘negative shadow” as an illustration, 
here we should have a velocity of projection equal to that of 
light, and the only effect of the whirling would be a slight lag- 
, ging in the extremity of the tail, causing curvature similar to’ that 
which actually exists. And whatever the action may be, if its 
velocity of emissioneor transmission be sufficiently great, this 
effect will be the same ; but whether this hypothesis is to be re- 
jeste@ because involving assumptions: beyond conception or con- 
trary to experience, must depend on the answers to the following 
Question : Do we know, or can we conceive, any physical state 
into which any substance which can be conceived to occupy the 
space traversed by comets could possibly be brought so‘as to 
make it present the appearance exhibited by comets? Now I 
think, the @nswer must be in the affirmative, and that we may 
leave out the terms conceiveand conceivable. For electricity 
is a wellknown state, and gases are well-known substances ; and 
when electricity, under certain conditions, as in Dr. Geissler’s 
tubes, is-made to traverse exceedingly rare gas, the appearance 
produced is similar to that of the comets’ tails ; the rarer this 
gas is, the more susceptible is it of such a state, and so far as we 
know there is no limit to the extent of gas that may be so illu- 
minated. Hence we may suppose the exciting cause to be 
electricity, and the material on whichit acts and which fills space 
to have the same propeities as those possessed by gas. What 
15 more, we can conceive the sun to be in such a condition as to 
produce that influence on this electricity which. should cause the 
tail to occupy the direction it does. For such an electric dis- 
charge will be powerfully repelled by any body charged with 
similar electricity ın its neighbourhood. The electricity would 
be discharged by the comets on account of some influence which 
the sun may have on them, ‘such an influence being well within 
the limits of our conception. The appearances of the comet in 
detail, such as the emission of jets of ght towards the sun and 
the form of the illtminated envelope, are al? such as would 
necessarily accompany such an electrical discharge. In fct, if 
the possibility of such a discharge is admitted, I believe it will 
explain all the phenomena of comets. As to the possibility, or 
even the probability of such a discharge, T think it may be estab- 
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lished on very good grounds. The tails of comets may or may 
ot be one with their heads ; but whichever is theic&se, 1t is cer- 
ain that the difference m the appearance of comets and of planets 
indicates some essential differerce either in the materials of which 
these bodies are respectively composed, or else in the conditi8ns 
under which their materials exist.* Now from the motion of, 
comets we know that their heads follow the same laws of motion 
and gravitation as all other matter, and therefore we have good 
evidence, so far as it goes, that comets and planets are similarly 
constituted as regards materials. And sincé the appearance of a 


comet changes very much as it passes round the sun, any assump- , 


tions with regard to the material of comets, in order to account 
for their difference from flanets, could ‘not account for 
the variety of appearance the same comet, presents at different 
times. On the other hand, the conditions of comets and planets 
mugt necessarily be very different, from the extreme difference 
in the shapes of the orhits they describe. Each planet remains 
nearly at a constant distance irom the sun (whatever that dıs- 
tance may be), so that the heat or any physical effgct the sur 
may have upon it will also be constant ; on the comets its action 
must change rapidly from time to time, particularly when the ` 
comet is in certain parts of its orbit. Hence we may say that 
the temperature and general physical condition of planets is 
nearly constant, and that of ccmets for the most part continually 


-yarging. From these reasons ıt seems to me not only possible, but 


probabJe, that these strange visitors to our system are clothed 
in electrical garments with which the regular inhabitants are un- 
acquainted. The electricity must after all depend on the com- 
position of the comet, for known substances do not all show the 
same electrical properties. Hence by assuming comets to be 
composed of various maternis, we have a source to attmbute ' 
the different appearances presented by the different in- 
dividuals, To the same source we may attribute the irregu- 
larity in the direction of their tails and the lateral streamers ` 
they occasionally send out. Secondly, I think this electrical 
hypothesis 1s supported by the to me seeming analogy 
between comets, the corona, and the aurora; an analogy 
which suggests that they must all be due to the same cause. They 
may be all described as streams of light or stiegmers, having their 
starting point more or less undefined, afd traversing spaces of 
such extent and with such velocities as entirely to preclude the 
possibility of their being material in any sense of that word with > 
which we are acquainted. The aurora has long been considered 
ds an elecftic phenomenon, ard recently the same effect has been 
produced by the discharge of electricity of very great intensity 
through a very rare gas, there being no limit to the space which 
it will thus traverse. This being so, why should not the tails of 
comets and the corona also be electric phenomena? Their ap- 
pearance and behaviour correspond exactly with those of the 
aurora, and there is surély nothing very difficult in imaging the 
sun which is the source of so much heat being also. the source of 
some electricity. Neither will there appear anything wonderful 
in the electricity of comets when we consider that of the earth. 


. We must not look on our inability to explain the cause of such 


an electric discharge as fatal to its existence, for we cannot any 
more explain the existence of the electricity which causes the 
aurora. If we cannot explam from whence these’ electricities 
come, we can at least show thatthe conditions which are most 
favourable to the development of the aurora exist in much greater 
force on the cométs than they do on the earth. The greatest de- 
velopment of the aurora borealis takes place at the equinoxes. 
There is a cessation in summer, and another in‘ winter. Now, 
the equinoxes are the times when the action of the sun on our 
northern hemisphere is changing most rapidly. Hence the con- 
dition fayourable for the aurora 1s change in the action of the sun. 
The same thing 1s pointed out by the diurnal variation in the 
electricity of thegatmosphere. Now, as has been already-shown, 
the change in temperature on the comets is incomparably greater 
than itis on the earth, and its vanation corresponds -with the 
variftion in the,splendour of the conft. Angstrom has also, 
shown that the light from the aurora, the corona, and the zodi- 
acal light, are all of the same character, or all give the‘same 
bright lines when viewed thrcugh the spectroscope, and that these 
lines correspond to the light from no known substance, This 
indicates that whatevee thig light may be, thg incandéscent ma- 
terial is the same in all cases ; or may we not assume that it is 
the medium which fills space that: is illuminated by the electric 
discharges? This wold be supported by the fact that the light 


frof the heads of two smal. comets indicated carbon, whereas 


that from the tails only gave a faint confinuous spectrum. ` For 
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an electric discharge would first illuminate the atmosphere of the 
comet, or evem carry some of th2 solid material off m a state of 
vapour, and then pass off to the suriounding medium. Thus 
while the spectrum from fhe head would be that of cometary 
matter? the tail would be due to the* incandescent ether. 
I would here suggest ghat gas, when rendered mcandescent by 
electricity, may reflect light—it will certainly cast a shadow 
from the electric light—and if this be the case, part of the light 
from tomets’ tails may after all be reflected sunlight. 
At any rate, it 1s certain that the appearance of streamers, the 
rapidity of change and emission, the perfect transparency and 
*the wave-like fluctuations which belong to these phenomena, 
are all exhibited by‘the electric brush ; in fact, the electric brush 
will explain all these appearances which have defied all attempts 
a® explanation on a material hypothesis. I have only to add 
that the main assumption involved in the electric theory is that 


- Space is occupied by matter having similar electrical properties 


to those of gas; and I would ask, is it not more rational to 
make such an assumption than it is to attribute unknown and 
inconceivable properties%o cometary matter? ‘Theories, even if 
founded only on rational speculation, often, I believe, prove 
very useful, inasmuch as they afford observers a definite pur- 
pose in their observations—something to look for, something to 
establish or to refute ; and I publish these speculations of’ mime 
at this particular moment in the hope that they may perchange 
serve such a purpose. i ‘ 
PHILADELPHIA i 


American Philosophical Society, October 7.—Dr. Binton 
made some observations on a Mazahc theological work and 
grammar, indicating probable resemblances between the language 
of that nation and that of the Aztecs. He also described a 
grammar of the Moska nation of New Granada, prepared by 
Father Lugo.—J. A. Macneil described the ruins and other re- 
mains of the ancient nations, which he had discovered during 
several expeditions in Nicaragua, Costa Rica, Chiriqui, and 
Chiapas. He made especial reference to an extensive series of 
ruins he had discovered near the boundaries of Chiriqui and 
Costa Rica. One of the buildings was 600 feet in length, and 
25 to 30 feet elevation. . Among other sculptures he observed 
a “well-executed stone ealligator of large size. — Prof. Cope 
exhibited the remains of a new cretaceous tortoise, of 
the genus Adocus Cope, to be called A. syntheticus. He 
explained that he had been able to establish more fully 
the characters of the genus Adocus ; that it was found t® possess 
an intergular shield as in the Pleurodiia, but had not the sutural 
union of the inferior pelvic elements with the plastron of that 
type. He said that these characters had been heretofore known 
as correlatives from the cretaceous period to the present day, and 
that this genus presented us with the first exception to the rule. 
The genus was therefore regarded as a generalised type, and to 
be elevated to the rank of a family. Prof. Cope exhibited a 
metatarsus of Zaelaps agutlunguis, the first known, and said it 
proved the distinctness of those elements from each other in that 
type, and their slenderness, taken collectively. The specimen 
was an external one, without trace ofa rudimental one outside of 
it; that its measurement, 16 inches, was indicative of a length 


_ of 18 inches to the median metatarsus, a length he had already 


assigned to it on theoretical grounds. Prof. Cope read a paper 
entitled, ‘ Contribution to the Ichthyology of the lesser Antilles.” 
Two new genera were described in it, viz., Aleutheractis and 
Cryptotomus. , 

Academy of Natural Sciences, November 8. — Prof. 
Leidy characterised three species of extinct turtles, obtained 
by Prof. Hayden’s party from the tertiary deposits of Wyoming. 
Two were named Emys Haydeni and Æ. Feanesi, The third, 
partaking of characters of the genera Chelydra and Derma- 
temys, was named Baena arenosa. A lacertiag, as large as 
the largest of our living Iguanas, was characterised from the 
greater part of, the bones of a skeleton imbedded in a 1gck 
of tertiary age, from Wfoming. The vertebrae have the cha- 
racteristic ‘ball and socket-joint to the bodies, but they are 
devoideof the zygosphene and zygantrum. The teeth are com- 
pressed conical, slightly curved, sharp-pointed, and trenchant. 
The remains were referred to a species with the name of Sanrwa 
ensidens. The nans Baena and Sagiwae according to Prof, 
Hayden, are those given to the turtle and lizard by one of the 
aboriginal tribes of the Upper Missouri. 

VIENNA ' ee 

I, R. Geological Institute, December 6.——Dr. Laube pre- 
sented a memoir on ‘‘thê Echinidæ of the Upper Tertigry De- 
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posits in the Austro-Hungarian Empir®” which will be printed 
in the fifth volume of the Memoirs of the Institute. The total 
number of distinct species 1s 39, six of which bel$ng to the lower, 
and 31 to the upper part of the Mediterranean formation.—M. 
F. Foetterle ‘‘on the Sarmatic formation in the Bukowina and 
Noithern Moldavia.” 
countries, an@is easily divided ın two members, an upper formed of 

*yellow-sandand sandstqne, and a lower which consists of blue clay. 
Both contain fossils in abundance. The clay is everywhere per- 
meated with very thin veins and layers of fine sand, which give 
free access*to water, and thus cause the greatest difficulties for the 
railroad between Czernowitz and Jassy, whiclf for long tracts 
passes over the clay, and is damaged by very long continued falls 
of rain.—M. Th, Fuchs reported on the Fauna of the Congeria- 
beds of Tihany and Kup m [Iungary.—M. Ch. v. Hauer com- 
municated the analysis of fire-proof clay of Fo&nsdorf (Styria) 
which forms there a layer 9 feet thick in the browncoal basin. 
It consistg of a hydrosilicate of alumina~and magnesia, and 
belongs to the so-called soap-stones.—M. E. Tietze gave notice 
of the discovery of fossiliferous beds belonging to the brown Jyra 
at Boletin, in Servia, and of neocomian and turoniai? beds in 
næth-eastan Servia.—-M. M. Neumayr presented a memoir 
on the jurassic flint-limestones of the*Carpathians.—M. D. Stur 
exhibited a,magnificent collection of eocene fossils from the en- 
virons of Vicenga, which had been purchased for the Museum of 
the Institute. , : j 
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7 FRIDAY, JANUARY 6. 
i + 
GEOLOGISTS’ ASSOCIATION, at 8 s 7 
u i SATURDAY, JANUARY 7. 


ROYAL Ins rITUTION, at 3.—Burning and Unburning: Prof, Odling (juvenile 
lectures), 7 ° 


eo. SUNDAY, January ® 


Sunpay Lecrur®Socrety, at 3.30,--Malta and the Maltese, with a visit to 
St. Paul's Bay: Dr. Carpenter. 


MONDAY, JANUARY œ e bad 
ROYAL GEOGRAPHICAL SOCIETY, at 8.30 
FUESDAV, JANUARY ro. 6 


PHOTOGRAPHIC SOCIETY, at 8. i 
ETHNOLOGICAL SOCIETY, at 8.—On the Prehistoric Remains in Brittany. 
Lieut. S P Oliver, R A—Exhibition of Stone Implements from Queen 
Charlotte's Island: Dr. Hooker, C B.—On a Cann near Cefn, St. Asaph: 
Rev. D, R. Thomas, M.A., and Mr. T McK Hughes, M.A. 
WEDNESDAY, January 11 9 ' p. s 
GEOLOGICAL Socigery, at 8 —On the older Metamorphic Rocks and Granite 
` of Banffshire Mr. T. F, Jamieson, F G.S —On the Connection of Vol- 


It occupies an gnormous space in both® 
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canic action with Changes of. Level: Mr J.J Murphy, F G S.—On the ® 


Geology of the neighbourhood of Malaga: Don M de Orueba. . 

Roya. MicroscòricaL Society, at 8—On the Anatomy of Ascaris lut- 
bricoides: Mr B. T. Lowne, M RC S —On the use of Collo:d Sihca in 
preparing Crystals forthe Polariscope: Mr. H. J. Slack. . 


THURSDAY, JANUARY 12. ne 


oa at 8 30 ‘ 


OCIETY OF ANTIQUARIES, at 8 30, 

Lonvpon MATHEMATICAL Society, at 8.—On Systems of Tangents to Plane 
Cubic and Quastic Curves. Mr J. T. Walker.—On the Order and Singu- 
lar.ties of the Parallel of an Algebraical Curve: Mr. 5. Roberts. 
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THE NEW HOSPITAL OF ST, ORAN 


PEW more marvellous creations of constructive tt 
have burst pn rapidly maturing beauty upoa the eye 
than the noble wés-d-vis which now faces the Palace of 
Westminster, and looks across the Thames at it from the 
opposite stretch of Embankment, rendering the site which 
is centred by Mr. Page’s graceful bridge, one of the most 
remarkable that is to be found in the chief cities of the 
world. The Hospital may possibly be held to be subordi- 


- nate to the Palace in dignity and grandeur of external form ; 


but in two particulars it must be admitted to be in no way 
inferiog to its rival. It is dedicated to a purpose of 
highest and purest beneficence, the alleviation of human 
suffering, and to uncea$ing conflict with‘one of the most 
potent of the powers of physical evil; and it is a chef- 
@auvre of perfection and completeness for the ac- 
complishment of the end to which it is destined. Within 


thirty-one short months this vast building has been so far - 


advanced under the hands of a staff of nearly 909 work- 
men, that ıt is now quite possible to take a comprehensive 
view of the purpose and plan of its designers, and fairly 
to contemplate in its most advanced form the idea of what 
a public Hospital should be in these days of scientific de- 
velopment and conquest. 

It is a matte: of notoriety, that after a@eriod of per- 
plexity and doubt,—during which it ene least proble- 
matical whether the old Hospital of Edward VI., which 
"had been ejected from its primary home near the southern 
end of London Bridge by the remorseless demands for 
increased railway access on that side of the metropolis 
might not be scattered into disjointed fragments for want 
ofa sufficiently spacious central site, where its functions 
might be efficiegtly and conveniently resumed after the 
old fashioneand upon the old scale,—it has been found 
pratticable to give ita new habitation in Lambeth, ina 


e Position in no sense inferior in promise of direct useful- 


ness to the one it previously occupied in the borough of 
Southwark, and in many particulars with a marked and 
unquestionable accession of advantages ın the change. 
In accomplishing this task, it was wisely determined, 
after due deliberation upon all the interests involved, so to 
use the great opportunity as to show to the world what is 
required by the present conditions of sanitary and medical 
science in a Hospital erected for the study and cure of 
disease and casual injury. This, of course, could only be 
accomplished at some cost in the matter of money and 
space. But it was held that a very considerable measure 
of compensation might be at once effected by the adoption 
of very perfect organisation and very complete mecha- 
nical contrivance ; and that beyond this any money out- 
lay which establishes a model of perfection in Hospital 
construction and arrangements, must be admitted to be a 
wise and sound investment for the community on other 
grounds. 

The most casual observer of the external aspects of this 
vast pile of building will at once perceive that the Tunda- 
mental idea of the plan is the breaking up of the structure 
into a series of subordinate blocks, which must allow of 
themost thorough and ready permeation of freshair to every 
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part of the inhab.ted interior. The deus ideal of the ward of 
a Hospital is that itshall be a spacious room, consfucted 
with due regardeto the number of inmates it is* Mlowed 
to accommodate, open on al? sides to the fresh blasts of 
Heaven. The problem in this individual case has been tọ 
determine how several hundreds of inmates can be lodged 
in a building placed in a densely inhabited part of a great 
city, without violence being done to this fundamental 
necessity. In the new Hospital of St. Thomas nine dis- 
tinct blocks of buildings have been spread along s the 
immediate Embankment of the river, from the end of 
ethe bridge at Westminster to the Archbishop’s Palace at 
Lambeth, in such a wav that they have the open space 
overlooking the broad channel of the Thameyat one side, 
and a roomy thoroughtare connecting the Westminster 
Bridge Road with Lambeth at the other. These blocks 
are of elongated form, their longest dimensions lying 
transversely to the course of the river, so that their ends 
look down upon the stream ; their sides being severed by 
intermediate areas of clear space. Each block, in the 
main, is simply a steck of long single wards with 
windows at each side, placed one upon the other. But 
these wards are bulbous, or enlarged, at the river 
ends, for the sake of architectural effect, and for pur- 
poses of convenience which will be hereafter men- 
tioned. But for almost the entire extent of their 
longest dimensions they are purely single long rooms 
pierced by spacious windows at both sides. On the ends 
opposite to the river these blocks are, in the lower flats, 
connected together by corridors conwived for the pur- 
pose of interior communication; but, throughout the 
upper flats the isolation of the blocks, and, therefore, the 
permeability to free air, is complete. Further reference 
will hae presently to be made to the admirable way in 
which the work of necessary communication has been 
managed. 

Inebroad outline the plan of the arrangement is, there- 
fore, that which is presented to the eye in the sketch on 
the following page. 

With respect to these blocks, it may be stated that 
No. 5 isthe Central Hall, with entrance from the Lambeth 
Road, and the Chapel. No. I is the administrative 
block, consisting of the Governor’s rooms and the 
Treasurer’s residence, and No. 9 is the Museum and 
Medical School. The blocks 2, 3, 4, and 6, 7, 8, are, 
therefore, the Hospital proper. Each of these blocks 
consists of four flats, with an attic story above, and a 
basement story beneath. But the first floor in block 4 is 
appropriated to the accommodation of the linen and to 
the matron’s use; and the corresponding floor in block 
6 ıs absorbed by the Intchen and cooking apparatus, 
Block 8 is the compartment reserved apart for contagious 
and infectious diseases, and is differently arranged to the 
orter Hospital blocks. There ave therefore four large 
Hospital wards in blocks 2, 3, and 7, and three large Hos- 


‘pital wards in blocks 4and6. Each of these large wards 


in the three upper flats will accommodate 28 beds. 
The first floor wares ig blocks 2, 3, ang? 7 are necessarily 
of somewhat smaller size, and are designed for 20 beds. 

All the patients’ wards taken together, including those 
ofblock 8,and sundry small private wards scattered about 
the buding, afford ample accommêdation for six hundred 
indoor patents. ` 
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The principal channel of communication between the 
several blocks of the building is one long corridor on the 
ground dlat or floor, This corridor runs the entire length 
from the administrative blqck (No. 1) to the block for 
contagious diseases (No. 8). But the portions of the cor- 
*ridor which lie between blocks 1 and 2, and between 
blocks 7 and 8, take the form of an open colonnade. For 
the rest of the distance, it is intrinsically an internal pas- 
sage. The open, or colonnade, portion which leads to block 
8, the assigned séat of infectious disorders, is carefully cut 
off*from the rest of the corridor by closed glass doors, so 
that all contamination of the other blocks of the building 
by the infected air is simply impossible. The open air- 
space which intervenes is ample for the neutralisation and 
destruction®of atmospheric infection of any kind. The, 
marvellous extent of space covered by this hospital is 
perhaps best estimated by stating the actual length of this 
corridor. The continuous length of the spacious passage 
is 916 feet from end to end. A very pleasant and con- 
venient communication between the several blocks i$ 
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writer of these lines inclines to think that the material yet 
needs further évidence of endurance and success before it 
can be held to have established the character at which 
it aims. 

In addition to these corridors of communication, there 
is a still longer passage in the ‘basement, extending 
quite from the administrative block to the Museum and 
Schools at the farther end of the Structure, and giving 
immediate access to the department for washing linen, 
and to the Anatomical Schools and mortuary receptacles 
which lie beyond under the shadow of the old walls 
of Lambeth. There is also a sunken but open-air way 
running from end to end of the buildin? immediately 
within the payapet trenching upon the river-embankment, 
which gives still, furth®r facility for the transport of heavy 
mateyial. This channel of communication is very inge- 
niously and completely masked from observation both 
from the building itself and from the external space. 

The importanfeand interestings defails relating to the 
arrangeménts which have been made within the large wards 
themselves to fit them for their beneficent work, mist i be 
‘reserved for another article, 
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effected on the second floor by a chsemented passage,, 
Which runs along the main goiridor. The communica- 
tion for the third floor is along the open flat roof of this 
casemented passage ; and above this there is no communi- 
cation atall between the blocks. The,effect of the light 
ard airy outloôk, giving the impression of altogether un- 
restricted, lightness and freshness} which is encountered 
in passing along these higher passages of communication, 
i$ very charming and agreeable. There is scarcely any; 
thing in the arrangements of the buildings which is more 
striking and pleasant to an observer upon a first visit. 
The open passage at the top is guarded by a balustrade, 
which is very profusely ornamented by large*urns made 
of artificial stone ; a material which has been largely em- 
ployed in the ornamental parts of the structure. This com-, 
pound, which is a special patent, is formed of dissolved 
flint mingled with sand, the m&terial being then sathrated. 
with silicate of potash under exhaustion 6r pressure, Itis 
expected that this artificial stone will possess very enduring 
| qualities, but frem the present aspect of these urns the 
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THE COLLECTION OF INVERTEBRATE ANI- 
MALS IN THE FREE PUBLIC MUSEUM, 
LIVERPOOL f 


N October 1861, when the Natural History coffections 
presented to the town of Liverpool by the grandfather 
of the present Earl of Derby were removed from "Duke 
Street to the building which they now occupy, the ques- 
tton arose, how should the museum be made as fully as 
possible to answer the requirements of the population by 
whom it was to be supported under the provisions of the 
Library and Museum Act. 

The Curator, Mr. Moore, whose invaluable services are 
too well known to require further notice on my part, 
having on his hands, besides the duties of general super- 
intendence, the re-arrangement of the extensive series of 
Mammalia and Birds, together with preparations for the 
reception of a similar series of Fishes and Reptiles, 
availed himself of my offer of assistance in obtaining and 
arranging a coligction of Invertebrate’ animals, our stock 
of whgch at that time included little beyond some corals 
and a few very miscellaneous specimens? 

The accommodation available for the proposed collec- 
tion consisted of the central arcas of a suite of five rooms 
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27 fect"in breadth, he total length being .250 feet. S pace 
was thus provided for eighteen table-cases, each Io feet 
long, set transversely. One important point was there- 
fore settled by the shape of the building. The series had 
to be conformed to a linear arrangemept. In some 
_ respects this was a serigus disadvantage. The classes of 
Invertebrate animals cannot well be represertted in a 
single ascending or descending: series. Probably it would 
not be possible on any symmetrical plan to indicate their 
proper positions relatively to each other; but some 
palpable incongruities might be avoided by the use of 
table-cases gna ground-plan, resembling in form a tuning- 
fork. The Protozoa, as the stem, pass naturally enough on 
e one side by the Rotiferz and their allies to thë Annelida, 
Echinodermata, Crustacea, and Insecta ; and on the other 
by the Coelenterata to the Molluscoida and Mollusca ; the 
greater size of the specimens forming the latter prong of 
the: fork, compensating for the vastly more numerous 
species in the former. The importance of a suitable 
ground-plan for cases in Museums seems to be much 
underrated. When a class? of students visit a museum 
frequently, the localities of cases containing special groups 
become indelibly impressed upon the memory. Why 
should not this be turned to good account? 

*In preparing the first scheme of the collection, it seemed 
to me essential that plain, and moderately simple, printed 
descriptions of the life history of the animals should ac- 
company the specimens, but, as it was clearly impossible 
to describe ever} species, or even every gefius, it became 
necessary to fix on some mode of associating in groups a 
pumber of species to which the descriptions might apply. 
Such division$ as “ classes ” and “ orders” were manifestly 
too large; whilst “families” varied from a single genus, 
inchiding a solifary species, to an army of more than a 
thousand genera, z.g. the Cerambycidz and Curculionide 
in the Coleoptera. It was with some regret that the idea 
of attaching a readable sketch to each division of a given 
tank in recent systems of classification, was relinquished, 
but*it was found to be impracticable ; and the life history 

esketch thus became the foundation of the system even- 
tually adopted. Whether it might be a few species, or a 
genus, or a family, or an order, that seemed to afford 
suitable scope for a paragraph of readable and instructive 
matter, it was decided that such a group should be segre- 
gated,eso as to form the unit of the series. Eventually, 
in order that the sketches, which it was proposed to print 
for the purpose on tablets, might all be in positions wherg 
they could conveniently. be read, it was found to be ex- 
pedient that each group, or unit, should occupy an equal 
space ; and as the blocks on which the table-cases rested 
were to be fitted up with trays or drawers, twelve of which 
would occupy the table-case without loss of room, these 
trays or drawers were adapted as the receptacles and 
boundaries of the groups. 

The drawers measured twenty-seven inches’in length by 
sixteen inehesin breadth, and their number in the eighteen 
table-cases, when completed, would be 216. Then arose 
the problem, how best to divide the twenty classes of 
Invertebrate animals into 216 groups, each*of which should 
be capable of affording materials for a biological notice, 
such as, might be read with interest by any intelligent 
visitor. 

The entire plan gf the table-casesy and the limits of 

a s °, e 


a ° 


NATURE l e F 805 


most of the groups, were committed to writing before any 
considerable advance had beenemade in procuring %peci- 
mens. In one respect this circumstance was fouh@ to be 
very advantageous -s our desiderata were at once well- 
defined. It was an object that each of the groups should, 
be illustrated by carefully selected specimens, aad until 
this could be attained, other acquisitions need not be 
sought for. In making ‘purchases, such an object steadily 
kept in view exercises a pores influence against the 
seductive attractions of “great bargains,” which often 
turn out to be great misfortunes to a Museum. More- 
ever, in accepting donations, it is sometimes convenient to 
be able to refer to a fixed plan. Where room is scanty, 
as in most Museums, nozhing is more subversive of order, 
or more fatal to an instractive arrangement, than the gift 
of a collection, coupled with a stipulation that it must be 
displayed in some special way. It is far better to forego 
the possession even of a valuable series of specimens, 
shan to sacrifice order for their sake. 

Thè number of groups, 216, will, no doubt, appear to 
have been determined simply as a matter of convenience. 
To a certain extent thisis true. After a careful reference 
to the best available authorities on each of the Inverte- 
brate ¢lasses, in which much assistance was afforded me 
by the many valuable scientific works in the Free Public 
Library of Liverpool, and by the catalogues of the collec- 
tions in the British Museam, it seemed probable that most 
of the prominent forms in all the classes might be ex- 
hibited in pairs, with their names attached in very legible 
type, in an area less than a thousand»square feet; and 
that they might appropriately be disposed in 240 groups, 
occupying twenty table-cases, For these, the suite of five 
rooms above referred to would have been sufficient, but 
two larSe circular stoves occupied the room of two table- 
cases, and the groups had to be reduced to 216 in num- 
ber, instead of 240, as in the original design. 

Fox constant exhibitior. to the public, the series may 
perhaps be regarded as quite sufficiently extensive. Four 
table-cases contain the Protozoa and the Ccelenterata. 
Seven are given to the Molluscoida and Mollusca, in 
which department the coliection includes representatives 
of about eleven hundred out of the thirteen hundred genera 
and sub genera adopted by Messrs. H. and A.‘Adams in 
their work on “ The Genera of recent Mollusca.” Three 
cases are occupied by Echinodermata, Annelida, and Crus- 
tacea. This is by no means in proportion to the other 
parts of the series, and herz it 1s that the want of the two 
absent table-cases is most felt. Four cases hold the Arach- 
nida, Myriapoda, and Insecta, in which all the orders are 
fairly illustrated, except Strepsiptera. Stylops has not yet 
arrived--perhaps this may meet the eye of some friend 
who, for lov@ money, or specimens, may be willing to 
supply the deficiency. 

It is hardly pecessary for me to peint oyt the difficulties 
and disadvantages which must attend an attempt to form 
a collection in which the whole of the Inverteb ate classes 
are divided into a given number of equal groups. If all 
very distinct forms are tp bè exhibited, me groups must 
be heterogeneous in composition, but not necessarily very 
many. Such forms. as Pycnogonum, Forficula, Siphon- 
arm, Sagitta, Cydippe, &c., may ‘have to appear as inter- 
lopers ; buf the printed tablet may eXplain the irregularity 
of their ” poStion, and render the a vantage ely a 
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negative one,—in such cases the plan cannot afford much 
help * to the memory. Qn the other hand, the. tray or 
draw@r* containing an entire group cart, with the utmost 
facility, be moved, to be re-afranged, to illustrate a lecture, 
«Or to occupy a different position in the series. 

In the present unsatisfactory condition of ° c classifica- 
tion,” probably the only thoroughly scientific mode of con- 
veying information respecting an assemblage of organic 
forms, is that adopted by Professor Huxley, Professor 
Rolleston, and others, of describing completely a single | 
included species ; but this method seems more suited for 
students than for a mixed company, such as have visiteé 
our institution since October 1861, during which period 
the admissions to thg Liverpool Museum have exceeded 
four millions one hundred and sixty-two thousands. The 
mode of arrangement adopted within the groups will be 
described in a subsequent notice, 

HENRY H. HIGGINS 
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UTILISATION OF SEWAGE 


A Digest of Facts relating to the Treatment and Utilisa- 
tion of Sewage. By W. H. Corfield, M.A, M.B. 
Oxon, Professor of Hygiene and Public Health at Uni- 
versity College, London. Prepared for the Committee 
of the British Association. (London : Macmillan & Co. 


1870.) 

Ea CORFIELD, now the Professor of Hygiene and 

Public Heglth in University College, London, 
after having been a*most distinguished student in the 
old University of Oxford, has put before the world in a 
well and large printed volume of something less than 
300 pages, a clear, readable, and reliable résuzté of the 
“ Great Sewage Question.” The labour which has been 
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thus expended in lightening the labours of others can be | 


adequately judged of by but few persons ; but amongst 
those few may perhaps be reckoned individuals who, like 
the writer of this review, have for their sins or through 
‘their foolishness, been entrapped into serving on the 
drainage committees of Local Boards, and have felt them. 

selves compelled, in the way of expiation, to purchase, if 
not to peruse, the hydra, or rather the medusa-brood of 
blue books which parliamentary commissions and privy 
council offices are so constantly giving off. Had Pro- 
fessor Corfield always given chapter and verse, page and 
paragraph, for his citations from thé vast number of 
volumes to which we allude and he has referred, he would 
have put his claim to credit on the score of painstaking 
laboriousness more prominently before the eyes of his 
readers, though he might not thereby have made the 
reading of his work much the easier forethem. As it 
‘stands, his book is eminently easy of comprehension, 
and we will, Without further preface, say a few words as 
to the general outlines of the ground he professes to Cover 
in it. 

. -The first 103 of the 282 pages of which the book con- 
‘sists, are taken ep by an account, which is partly archzo- 
logical, anfl partly, we regret to ony, as yet not so, of cer- 
tain systems for dealing with refuse which all alike labour 
under an amenability to an objection which our 4utleor, 
like ourselves, would® appear to judge to be fatal to them. 

This objection he pes states (pp. 59, 60)—“ Wie question, 
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in fact, to be solved would appear to be with all the 
methods which require hand“and cart labour? how can the 
refuse matters be kept as long as possible without being 
positively dangerous to health ? instead of, as it should: be. 
how can theyebe got rid of as fast as fossible | ? This con- 
sideration at once stamps all methods of removal by 
scavengfhg, and must of itself bind them toa false prin- « 
ciple, and Mad to their condemnation,” They are rightly, 
we would suggest, called systems of Conservancy, 
professing, as they do, to ee) something awhule, 
which it would be betterto lose at once. This portion of 
the professors book is closed with a quotation from the 
“First Report of the Rivers’ Pollution Commissioners” 
relating t®one of those methods which at the present 
moment would appear to enjoy a considerable popularity ; 
and this quotation we will fellow his example in® repro- 
duting, observing by the way that to the words “ First 
Report of the Rivers’ Pollution Commissioners,” there 
should have keen added the words, “appointed in 1868, 
published in 1870, p. 50,” to save readers the trouble of 
referring to another Blue Book put out by another set of 
Commissioners appointed in 1865. The quotation is to the 
following effect :— Add to those circumstances the enor- 
mous aggravation ofall the difficulties of the plan, when not 
sc but 5000 households have to be provided with the ne- 
cessary appliances, and are induced to work them properly, 
and we can have no hesitation in pronouncing the dry 
earth system, if superior for institutions, villages, and 
camps, wher@ personal or official regulations can be en- 
forced, entirely unfitted to the circumstances of ee 
towns.” 

With his fifth chapter, p. r104, Dr. Corfield begins the 
history of the particular sanitary apparatus which is known 
on the continent as the “ Cadznet Anglais,” and with the 
various modifications, applications, and bearings, agricul- 
tural and hygienic, of the means for the water carriage of 
refuse, the rest of the book is filled upe Prof. Corfield i is 
something of a physicist and of a chemist? and, thigdly, 
of a biologist ; and it is to be expected, and will be found, 
that he is not ignorant, firstly, that water-carriage is thee 
cheapest of all modes of carriage ; secondly, that ammo- 
niacal gas is dissolved in, and most tenaciously held fast 
by when dissolved in, one-thousandth of its owm volume 
of water ; and that, thirdly, this same chemical element, 
“the valuable constituent of sewage par excellenc?,” can, 
when thus carried to land bearing crops, be taken up by 


ghem and used by them in their synthesis of albuminates 


for us animals, The obvious corollary of these rudi- 
mentary truths isthe acceptance of the principle of the 
disposal of sewage by irrigation, to the rejection, except 
under exceptional conditions, of all others; and this ° 
corollary our author thus states for us (p. 176), “All 
other systems than that of removal by water go upon the 
principle that it is not dangerous to leave excretal matters, 
either in a ‘crude state (pail closets) or mixed with some 
absorbing or deodorising material (various othet forms of 
closet) for a certain time in or about houses. The funda- 
mental principle being obviously a wrong one, it is not to 
be wondered at*that such systems contihually fail. . 

The water carriage system, on the contrary, sends all the 
refuse matters at once to a distance in the cheapcst 
manner possible by the mere action of gravity. . 
Figyres are stubborn things to deal with, and the sanitary 
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that we have a right to demand from those’ who would 
supplant it, proof of much better results of some other 
e method, and not mège doubtful probabilities.” * }. 
In this connection we must note the omission from this 
valuable digest of any nfention of Mr. Baldwin Latham’s 
newly-invented, most simple, and most efficacious ma- 
chinery for straining off, or rather for dredging” out, of the 
entire mass of the sewage of a town those more coarsely 
divifed, which are also the most grossly offensive and 
the least useful, of excretory products, together with the 
floating norf@excremental. rubbish, such as corks and 
other “ properties ” of the complex compound in question. 
Prof. Corfield, as a disciple of the late Dr. Daubeny, to 
whose work he refers with a very proper reverence, is too 
good a*botanist not to be aware how hurtful it is to the 
vital operations of planjs, in disinfecting and rebuilding 
up decaying organic compounds, for them to have their 
leaves and stems besmeared over with adhesent viscosity ; 
this non-transpirable envelope being as really injurious to 
them as the sight of coherent masses of filth is astheti- 
cally disgustful to us; and both these difficulties Mr. 
Latham’s invention has removed. Croydon, we learn from 
the guide- books, is not inaccessible from London; and 
“ Dossesses,” to quote further from the same authorities, 
“many objects of interest for the intelligent visitor.” We | 
trust Dr. Corfield will follow the example of the health , 
officer of Bombay, who, in a sanitary tour, the results of | 
which are given us in the “ Report of ¢he Measures 
adopted for Sanitary Improvements in India, from June 
#869 to June f870,” visited Croydon, and has reported 
(p.232) most favourably upon the particular “object of 
interest ” in quesijon, and its successful caadaptation of the 
turbine of the dredging machine and of the Archimedean 
screw. . i 4 
With a few disjointed. remarks we will conclude our 
notice of this us@ful work. Dr. Corfield, like most men 
wha can calculate, is an adherent of the “ separate system ” 
as regards the rainfall and the sewage proper. Mr. Men- 
ies’ name, however, has somehow or other slipped out of 
his pages (159, 160), where he treats of this improvement 
on the older plans for sewage. We feel ouselves bound 
in our rate-paying capacity, to say nothing of any other, 
to emphasise the name of the Windsor sanitarian, know- - 
ing how much his writings have saved us in brickwork. 

It is half amusing, half melancholy, to have to note how 
preachers of Hygiene have, like preachers of higher thingse 
to “become all things to all men, that by any means they 
may save some.” If Dr. Buchanan (see p. 170) is quoted 
in one place as telling us ina single sentence what another 
sanitarian profésses to tell us in-a whole volume (Der 
Einfluss der Wohnung auf die Sittlichkezt), viz, “that the 
progress made by the inhabitants of certain towns in- 
spected, in decency, cleanliness, self-respect, and morality, 
was at least as striking as the improvement in their health 
measured*by the mortality returns ;” we find at another 
the preacher of Hygiene (see p. 25) continually pointing 
out that sickness is the chief cause of the non-payment of 
rent, and appealing to witness after witness, who assuré 
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benefits already attained by this system are so astonishing 
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* See further, p. 226 to p. 282, in which pages the detailed facts’ are 
given as verifiable at many places, from Edinburgh, where irrigation has been 
practised for a couple of centuries, to Malan, and in which we are told that 
the famous chemist, Dumas, whilst inspecting, the well-known Barking 
Farm, exclaimed, “ oui, Wau doit étre la charette de l’engrais.” K 
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him in voices trembling with pathos, and in language 
worthy of such sentiment, that “rent is the dest gp? from 
healthy houses.” * 

Professor Corfield’s book will, we®doubt not, shortly ap- 
pear in a second edition. In this second edition we shalle 
hope to find a bibliography such as that which Varrentrapp 
has appended to his work “Ueber Entwasserung der 
Stadte.” In this bibliography we shall hope to find Pet- 
tenkofer’s papers duly ard chronologically catalogued, it 
being the bounden duty of all sanitarians to help in po- 
pelling the sphere of Munich Hygiene out of the penumbra 
* which it is at present into full sunlight. To his bibli- 
ography our author will do well to superadd an index, and 
in correlation with his index should be, from page to page 
of his text, references given to the pages of the memoirs 
he quotes. -It is not everybody who possesses the often 
Brobdignagian Blue Books of sanitary commissioners ; but 
those who do possess them like to have these references, and 
t&ose who do not, will not be much harassed by their inser- 
tion? We have suggested the making of these additions 
to the end of this book; they will cost their writer much, 
and save his readers some trouble if carried out. We will 
suggest the making of an addition to the beginning of his 


' book, and that in the shape.of a motto which was sug- 


gested to ourselves by ore of the first of living scholars 
as an appropriate one for the Thames Conservancy. It 
may be found some seventy lines short of the end of 
Hesiod’s * Works and Days,” and runs thus :— 


_ Mnd€ wor’ év mpoyxa?. norapar chads mpopecvrey 
Mn® eal kpnvdav odpeiv, piña È ééadéacdat, 
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OUR BOOK SHELF 


Choice Stove and Greenhouse Plants Vol. IL 

S. Williams. (London: Williams, 1870.) ~ : 
PURELY horticultural works are somewhat out of the 
range of this journal, but in the present book, besides 
the usual practical cultural instructions, the author has 
thrown in much valuable information on the native habitats 
and uses of the plants enumerated. The palms, being 
a large order and such general favourites, occupy a large 
portion of the book, and the following may be taken as 
an example of its style :— 

“ Borassus flabelliformis. Of this noble palm, a native 
poem, in describing its beneficial properties, records nearly 
one thousand uses to which its products may be applied. 
It is a gigantic tree, reaching eighty feet or more in 
height, and two feet in diameter; the leaves are nearly 
circular, and plaited like a partially open fan, and have 
about seventy ribs, whick radiate from a common centre, 
As young plants (which are the only specimens of this 
genus existing in this country), they are exceedingly 
handsome, but they are very rare and of very slow growth. 
The sap produces a very intoxicating téddy, from which 
sugar of superor quality is made afid imported into this ~ 
country, while its leaves are used for making hats, baskets 
and mats, umbrellas, fans, bags, and also ın the manu- 
facture of a very nice kind of matting for floors, as well 
as for thatching, &c. I: is found pringipally near the 
sea, on low-lying safdy ¢racts, widely diftributed through- 
out Asia.” An excellent but very much condensed chap- 
ter on 2 Palms and their Uses ” is likewise appended. ` 

e 

* The word évarowsxer is not a common on@ Its meaning is well given 
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by Mr. Sjmorejn his last Report (Twelfth Privy Council, Medical Depart- 
mar 1870), p %6, & progos of the habits of the “qpolite natives of Wake- 
eld, 
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Weavail ourselves of the opportunity of noticing this 
book, because, while it is intended to circulate chiefly, 
amongst gardeners, both professional and amateur, it 
seeks to'convey such iffformation on the real value of the 
plants, which, we think, should in all cases be a point in 
a gardm@er’s education. CRRI: 


A Cyclopedia of Quantitative Chemical Analysis. By 
Frank H. Storer, A.M., Professor of General and 
Analytical Chemistry in the Massachussetts Institute 
of Technology. Part L, pp. 112. (Boston and Cam- 
Wridge: Lever, Francis, and Co. London. E. and 
F. N. Spon, Charing Cross, 1870). 


e 
THIS book is a compilation of all the known methods of 
quantitative analysis, ' The processes and necessary ap- 
paratus are minutely dafailed, the descriptions being repro- 
duced from the various handbooks of chemistry and from 
the original memoirs. The labour entailed by such a work 
must necessarily have been very great, and ils value is 
much increased by the numerous references to the original 
descriptions of the processes. This part extends as far a 
the article on carbonate of silver, from which some nofion 
of the extent of the whole work may be obtained. he 
principles on which the analytical methods depend are 
shortly stated in each article, and under these headings 
are described the methods employed, and the’ precautions 
to be observed, the whole being arranged in separate 
paragraphs for facility of reference. This work promises 
to be very useful as a book of reference, and will enable 
the analyst to select without much labour the process 
most suitable to the work in which he is engaged. We 
recommend this book to the attention of analytical 
chemists, being convinced that it will be found to contain 
much valuable infgrmation in a very convenient form, 


A Series of Chemical Problems for Use in Colleges and 
Schools, adapted for the Preparation of Students for 
the Government Science and Society of Arts Examina- 
tions. By T. E. Thorpe, Ph.D., Professor of Chemistry 
in Anderson’s University, Glasgow. With a Preface 
by Prof. Roscoe. Pp.67. (London: Macmillan and 
Co. ; Manchester : J. Galt and Co., 1870.) 


THIS little book contains a number of useful tableS and 
descriptions of the mades of calculation made use of in 
chemical science, illustrated by examples. Each section 
is followed by a series of questions, for the most part 
original, but some of which are selected from the examuna- 
tion papers of the Science and Art department and from 
the Owens College calendar. The subjects treated are 
Weights and Meastires, Thermometric Scales, Correc- 
tion of Volumes of Gases, Specific Gravity, Percentage 
Composition, Quantities of Reagents necessary to form 
certain Products, Combination and Decomposition of 
Gaseous Bodies, Determination of Atomic Weights, Cal- 
culation of Empirical Formule, and of the Results of 
Analysis, Specific Heat, Latent Heat, and Calorific 
Power. The collection of questions will doubtless be 
useful to students preparing for examination, and to 
teachers endeavouring to familiarise their pupils with the 
details of chemical investigation. e . 
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r LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by his Corresppndents. No notice is. taken of anonymous 
commurgcations, | e : 


Professor Max Muller and the Insulation of: St, 
Michael’s Mount, Cornwall è 


è 

THOUGH very much gratified at the fact that something from. 

my pen has prompted Prof. Max Muller to givgeus,another 

‘Chip from his Gergan Workshop,” I was by ne means pre- 

pared for the mode of treating maferials which he has adopted 
@ 


call 


i the Chip to which I refer—his paper on the. ‘4Insulation of 
St. Michael’s Mount.” * i 

As the author states, `I read a paper to the British Association. 
in 1865, at Birmingham (not Manchester as he supposes), and in 
April 1867, delivered a Friday evening €ecture at the Royal 
®tituiion ; each having the same title as his paper just 
mentioned. ? p {ĉa à 

With the exception of fifteen lines in the Report of the Associa- 
tion, the firs» was never printed either zz extenso or in abstract. 
T conclude fiom the Professor's paper, however, that he saw a 
notice or report of it in some newspaper or journal; but, if so, 
I can only say that it was neither written nor corrected by fhe, 
nor with my knowledge, and that I decline to be responsible 
for it. 

The lecture in 1867 was delivered from very brief notes, but 
an abstract of it was subsequently written by myself for the 
“ Proceedings of the Royal Institution,” and, printer’s errors ex- 
cepted, contained my opinions on the question. 

It is clear from Prof. Max Muller’s paper that a copygof this 
absgract was in his possession wheh he wrote his article. Indeed, 
the ‘‘ short account ” of the Mount which he * quotes” from me 
is from it, and not from the paper of 1865. Though substantially 
correct, this quotation contains three errors which may as well be 
set right in passiig. On page 330 “very high water” and “very 
low water” (lines 9 and 10) should be ‘‘every high water” and 
t‘ every low water,” and ‘‘the total isthmus” (line 13) should be 
the ‘‘tidal isthmus” - i 

In the paper of 1865 the following points were assumed :— 

(1) that the old Cornish name of the Mount was ‘' Cara clowse 
in Cowse;” (2) that it had been correctly translated as the 
‘hoar rock in the wood ;” (3) that the name was appropriate 
when given ; and (4, on the authority of Dr. Boase and Dr. T. 
F. Barham) that Florence of Worcester expressly stated that 
**the Mount was formerly five or six miles from the sea, and en- 
closed with a very thick wood.” Though fully aware that each 
of these points ight be open to question, I supposed them to 
have, at least, a fair amouut of evidence in their favour, and 
hence concluded that the insulation of the Mount had taken place 
sincet he introduction of the old Cornish languageento the district.® 
Now, such insulation must have been the result of the encroachment 
of the sea merely, or of a more or less general subsidence; and 
my object was to show that it was the latter. fn order to do this 
I attempted to dispose of the first hypothesis—insulation by en- 
croachment without subsidence. A careful personal investigation of 
the Mount and the mainland, and the evidence of an old intelligent 
native, led me to the conclusion that to takẹ the average retro- 
cession of the cliff at ten feet in a century would pwobably be a 
excessively high estimate, and that, even at,this rate of wate, 
** the hypothesis of insulation by encroachment only, appeared to 
demand the belief that at least twenty thousand years ago Corn- @ 
wall was inhabited by men who spokea language which prevailed 
in the same district to within a very few centuries of our own 
time, and which, from its similarity to the Welsh, might be said 
to be spoken still by a large population within our owe island.” 
Believing this conclusion respecting the antiquity of the Cornish 
language to be utterly untenable, I at once rejected it, and, with 
it, the hypothesis of insulation by encroachment merely, remark- 
ing of it that it “squandered time most lavishly,” 
e Iam, of course, delighted to find myself supported by Prof. 
Max Muller in the rejection of this vast antiquity of the Cornish 
language, for he tells us (p. 364) that ıt ‘‘ would completely 
revolutionise our received views as to the early history of 
language.” It is strange, however, and probably only to be 
accounted for by his trusting to a newspaper report of my paper, 
that he supposes that, instead of rejecting it, I have ‘adduced 
evidence in support” of this great antiquity (p. 354). The point 
of my argument was that the hypothesis of ‘‘insulation by en- 
croachment without subsidence” could not be admitted, decazese 
tt led to an untenable philological conclusion. 

Turning next to the hypothesis of insulation through subsidence 
~——the only alternative consistent with the assumptions made at the 
beginning—I proceeded to show that the numerous submerged 
forests which skirted the western coasts of England, and of which . 
a good example i? the Mount’s Bay had betn described by Dr. 
Bouse“n 1822,+ were to the geologist sufficiegt and satisfactory 
proof of a general subsidence of the country; and then pointed 
out that whilst, on the one hand, this change of level could not 
have occurred within the last 1,900 years, since, about 9 B.C., 


*' Chips from a German Workshop,” vol. iii. Sp. 336—357 (1870 
t Trans, Roy. Geol, Soc, gé Cornwall? vol. ii, ps 129 gés N TSIO 
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the Mount was described by Diedorus Siculus in terms which 
apply admirably to it at present ; on the other hand, ıt could not 
have taken place in times gecloyically 1emote, since the forests 
consisted of plants still indigenous to the distiict, and contained 1e- 
mains of beetles retaimng all their beautiful colgurs, as well as 
the horns of the red deer,swhich man had fashioned mto tools; 
that, in short, thereswas ncéthmg compellmg the belief that the 
subsidence happened very much before the time of Diodorus. 

The paper concluded thus :—‘‘ A careful considefation of all 
the facts of the case, as well as of the 1elated phenomena, points 
decidedly to the conclusion that, since Cornwall was mhabited 
by a race speaking the old British language, St. Michael’s Mount 
was a hoar rock in a wood, and that its insulation resulted from 
a general subsedence of the country.” ` 

Fiom the foregoing sketch it is obvious that, at that time, I 
supposed the subsidence to have taken place not much more than 
2,000 years ago, and this was well understood by Sir C. Lyell 
and others, who took part in the discussion on the paper. Indeed, 
tif emigent geologist just nameg, to whom I soon after sent the 


i 


manusciipt, alter speaking of the attention I had given to ¢he ' 


question (Principles, vol. » p. 543, 1867), adds, ‘‘ It 1s a some- 
what forced hypothesis to assume that, whereas a yetrospect of 
mineteen centuries displays to us the Mount gegmaphically the 
same as it is now, yet shortly before that time, when Cornish was 
spoken, there was a sinking down and submergence of a wooded- 
tract ;” thus stating his dissent fiom theview which, as he knew, 
I then held, 

Atter reading the paper of 1865, I devoted considerable atten 
tion to the literature of the subject, and in the lecture of 186 
stated that the tradition of the Mount having been five or six mle 
fiom the sea, and enclosed in a very thick wood, was fist men 
tioned, not by orence of Worcester, who died in 1118, and who 
nowheie alluded to the Mount, but by Willam of Worcester, 
who visited Cornwall about 1478, or 360 years futher from th 
period to which ehe thadition was supposed to point, thus rene 
dering the tradition itself af very much less velue; that the- 
alleged old Coinish name assumed so many forms, and there was 
so much uncertainty about its exact import, as to render it 1m- 
Probable that 1®@had any value as evidence ; and that the sub- 
merged forest in Mount’s Bay was known much earlier than I had 
supposed, having been mentioned by Leland, 1533-40. 

The object of the lecture was to show that there had been a 
geneial subsidence of the country, that this was piior to the time 
of Diodorus, and that the era of the cavern deposits in South 
Devon was much earlier still. Infact, the nsulation of the Mount, 
which was held to synchronise with this subsidence, was used as 
te fst, or wèst modein, of a series of stepping stones leading 
bacRwaids towaids the era of the ancient Cave-men of Devon. 

The printed abstract of the lecture closes with a recapitulation, 

*vhich contains the following passage :-—-‘‘ Nineteen centuries ago 
it (the Mount) possessed a safe harbour, so that its msulation 
must have been effected long before ; it was at one time unques- 
tionably a hoar rock in a wood, but in all probability it had 
ceased to he so long before any language now known to scholars 
was spoken in the district. Pror to its insulation was the era of 
the gro®th of the forests now submerged along our entire sea- 
board,” &c. 

Iam not quite sure to what Prof. Max Miiller refers when, 


speaking of this lecture, he says, ‘‘ Mr. Pengelly has somewhat® 


modified his opinion” (p. 333)” If to the opinion that the 
insulation of the Mount was due to subsidence, he 1s unquestion- 
ably in erior, as I have never waveied on this point. If to that 
of the old Britsh language having been spoken in Cornwall 
20,000 yeais ago, my 1eply has aheady been given—‘‘ I never 
held it.” But if it be to the opinion that there was a fair amount 
of evidence m tavour of the traditions of the enclosure 
of the Mount in a thick wood, and of its alleged old British 
name}; instead of modifying, I had discarded it ın 1867, and with 
it, asa matter of course, the necessity of believing, on the one 
hand, that@he Cornish language must have had an antiquity of 
20,C00 years ; or, on the other, that the subsidence took place 
but httle more than 2,000 years ago. It is unnecessary to say 
how very much I am gratified at finding the traditions discarded 
also by brof. Max Müller (see p. 355 ef seg.) à 
Before concluding, I may state that ın July 1867, I read a 
pape: to the Devonshire Association, under the title of ‘* The 
Antiquity of Man m the South-west of England,” which was 
simply an amplification of the lecture of the previous Apn, and 
was printed #72 extenso én the following October.* It contayned 


2 
* Trans. Devon Assoc., vol li, pp. Seq~—3161. 1867. 
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a few points of interest wh:ch had qpme to my knowledg@after 
the Reyai Institution lecture was delivered ; such as the é@ that 
the earnest mention of a British name was made, not by Carew 
in 1602, but by Norden m 7584 and Catnden in 1586, who con- 


cuired in giving it as ‘‘ Careg Cowse,” which the first rendered , 


the Grey rack, and the second Rupis cana; the fact that the 
name occured in two different forms m Caiew; and the fact 
that there was some error in Wilham of Worcester’s statement 
about Pope Gregory's grant to the Church on the Mount in the 
year 1074, there being no Pope Gregory at that time. 

It is not my intention at present to ente: on a consideration of 
the question, ‘‘ Have geologists,” as Professor Max Mulle: sap- 
poses, ‘‘ left it doubtful whether the insulation of the Mount was 
eue to the washing of the sea-shore, or to a general subsidence of 
the country?” or, ‘‘ May not the Mount have always been that 
hind of halfisland which it ceriamly was 2,000 years ago?” 
My object 19 simply that of coirectisg an erior®into which: 
the Professor has fallen respectmg my opinion, apparently in 
consequence of using an anonymous and probably incoirect 
repott of a paper read in 1865, instead of an authorised abstiact 
of a lectuie delivered in 1867,—an. error, however, which can 
scarcely be regretted, since to it we owe a “Chip” of great 
iaterestand value. W. PENGELLY 

Lamoina, Torquay, Dec. 26, 1870 





, Glycerine Solutions of Pepsin and other Substances 


In NATURE of December 29, Prof. M. Foster calls attention 
to the method of making glycerine extract of pepsin pursued by 
Von Wittich, and remarks with reason that the means hitherto 
adopted for preparing pepsin for medical purposes are clumsy 
and inefficient. There is, however, one exception, a mode of 
pieparation which has long been in use, and which is by no 
means inefficient. This will be found to possess some practical 
advantages over the process of extracting the fresh mucous mem- 
brane with glycerme, wlule from -t the glycerine solution can be 
prepared quiteas pure and clear, and as strom as by maceration, 

As long ago as 1858 (Archives of Medicme, vol. i. pp. 269-316) 
I described a method of obtaining the active digestive material 
from the pig’s stomach, which answers perfectly, and has been 
employed in practice ever since. It simply consists in quickly 
drying the mucus expressed from the stomach glands upon glass 
plates.” The dried mucus is then powdered and kept in stop- 
peed bettles. It retains its properties for years. Enght-tenths 
of a grain will dissolve one Ausdred grains of coagulated white 
of egg.* : 

Now, from this powder is easily prepared by solution in dis- 
tilled water a perfectly clear and colomless digestive fluid of 
great achivity, which caz de readily filtered. 

Some years ago I founc great advantage from subjecting 
tissues to the action of a very small quantity of this solution m 
glycerine, and keeping the whole at the temperature of 100° for 
some hours. By this process the elements of the tissue were 
softened, and could be dissected from one another readily for 
examination under the highest magnifying powers. 

No doubt there is much to be learnt concerning the nature of 
the action of such substances upon tissues by the use of glycerine 
solutions. For micioscopica. work glycerine is of more use than 
any other medium. Not only may various substances be re- 
moved from tissues, but others may be introduced, and the tissue 
subjected to the action of va-ious reagents without destroying it. 
In fact, the action may be regulated wath the greatest nicsty. 
Nearly all the tests required m nscroscopical examination may 
be dissolved in glycerine (‘* How to Work with the Microscope,” 
p- 297, 1867) afid tissues of the most delicate character may be 
preserved in it, and will ietain their microscopic characters for 
years, ef care be taken to obtai the best angl stronge®t yiycerine. 

p LIONEL S. BEALE 
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Tails of Comets, Solar Corona, and Aurora 


UNDER this headmg, in your issue of 5thanst., you report a 
paper by Prof. Osborne Reynolds, M.A., read at a meeting of 
the Manchester Literary and Philosophical ‘Society, Nov. 29 
last. This paper sets, forth that the tails of comets, the solar 
corna, the awora, and the Zodiacal lights are due to the ether 
which “flls” space. Comets’ tails, as gtated by the Professor, 
in his paperjegre an effect due to the medium through which it 
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* This Pepsin is prepared for medical purposes by Messrs, Bullock and 
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passesgbeing heated and illuminated by-the comet ; and that the 
other phenomena are also du to the ether. ~ 

I rel fat you will do me the justice to all8w space for me to 
remind your readers that, the theories which Prof. Reynolds so 
emphatically calls 475, were propounded and published by me 
Sixteen years ago, and noticed by most of the press thoughout 
the world. a i 

The following quotation from my pamphlet (now out of print) 
wjll enable your readers to judge of the correctness of these 
slatements im- 

“It was noticed, in reference to ‘ Biela’s comets,’ that the 
smaller one, which I call the zertiary comet, and which travelled 
in a separate or distinct orbit, that a kind of rein, or stream of 
light, joined the two heads, the stream of light being /arger as it 
approached the head of the /arger comer, This stream of hght,® 
I think, proves most satisfactorily that the ‘tails’ of comets are 
nothing morg than the illuminated or heated med:em through 
which the comets pass. e cylindrical appearance which these 
‘tails’ sometimes present, I believe is occasioned by the rotary 
motion of the comets (or infant worlds) on their respective axes. 
The increased number of ‘taris? to a comet is occasioned by the 
interposition of one or more secondary or tertiary comets, inter- 
cepting the ‘tail’ of the superior body, the direction of which 
‘tails’ would’ be determined by the position of the said inter- 
cepting bodies, aod the variety of appearance in connection with 
the point from which they were viewed,” &c. - 


Bayswater, Jan. 9 J. BEDFORD, Ph.D. 
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The Artificial Introduction of Plants 


THE 1emarks on page 142 of your number of December 22, on 
the proposal of the Manchester Field Club to introduce plants 
foreign to the district, ought to be printed m red letters. 
The geographical distribution of plants 1s not the least interest- 
ing branch of botanical ri and is, besides, important in its 
bearings upon othe, natural sciences, such as geology and 
meteorology, and as sucl# has formed the subject of laborious and 
intelligent research among various eminent naturalists. 

Amateur botanists can carry on their favourite pursuit in two 
widely-different ways: they can play al science, and so amuse 
themselves to their own satisfaction, may be, but wah little 
advantage to what they propose to admire, or they may patiently 
and conscientiously work and observe within their own sphere of 
research, and thus be able to render, as occasion serves, very real 
service to science at large, more, perhaps, than they are-,aware 
of at the time, and certainly to earn very genuine pleasure for 
themselves. Pre. 

Not that I mean to insinuate that the Manchester Club ae 
playing at science, but I warmly agree with your remarks that a 
mistake is being made by them ın this respect. The instance is 
not a solitary one, even in my limited experience. Not long ago 
I found myself protesting against the notion of an amateur 
botanist {in England), who was endeavouring to introduce a 
species into a new locality. Thisis about as detrimental a pro- 
ceeding in its way as that of the wanton eradication of a specics 
from a neighbourhood. i 

I write con amore, for I happen to live and botanise in a put 
of Europe lying off the line of 1ailways, therefore little visited, 
but possessing an interesting and somewhat peculiar ‘flora, and 
am not unfrequently applied to by eminent botanists for mforma- 
tion as to the real existence in the district of plants alleged with 
more or less of truth to be indigenous here. 

Fiume, Austria ' An AMATEUR BOTANIST 
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° Science Teaching 


TN an article in NATURE, December 29, 1870, on ‘‘Science 
at School Boards,” the teaching capabilities of this country ap- 
pear to. me to be under-rated ; I refer especially to the following 
passage :—‘‘ We would advise that some attempt be made to 
teach some quantumg of Natural Science samehow. The present 
masters wilt 
Science!” - 
` If such is the fact, I would ask what have the training-schools 
been doing for years past? Most of these schools have univerfity 
men as teachers, or mom who have obtained a lectureship ; and 
surely they -have turned out students of two yeafs’ residence, 
capable of teaching one or more of the elementary bianches 


famed by the writer of the.article eeferred to. | ; y ° 
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probably be utterly ignorant of any branch of 
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* Does Dr. Lankester really {hink that the majority of the 
trained certificated masters of this country are incompetent to 
teach elenientary physical geography? Many of these masters 
possess, I believe, a certificate for teaching Science, in virtue of 
having passed an examination under the gScience and Art De- ` 
paxtment ; and%urely the examiners employed by the Depart- 
ment are such men as even Dr. Lankesfer would not ignore. 

I feel confident that sofar as teachers are conterned the matter is 
not so bad asgDr. Lankester imagines. The Revised Code checked 
all science teaching in elementary schools, but only let the Com- 
mittee of Council accede to the appeal now made, and they will 
find plenty of masters able and desirous of teaching the elements 
of Science in our elementary schools. . 

There are two obstacles to be overcome before good results 
can be obtammed. There must be better and anler teaching 
power employed in our schools, so as to give the master the op- 
portunity to®carry out consecutive teaching ; and then people 
generally must be made aware of the importance of Science to the 
artizan class, parents must be taught to appreciate the efforts madg 
for peir children. I will venture*to say that more than Half the 
work ofthe best teachers of this country is neutralised by the iu- 
difference or ignorance of parents. 


Wisbech, Pan 3 SAMUEL H, MILLER 
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The Frost l = 


I REMARK in the ‘* Notes” of your last number, it is stated 
that “the lowest temperature at Blackheath was 15°3° F., on” 
the mght of the 24th December.” a 

Now, assuming the correctness of the instrument from which 
this observation was taken, the locality must be much more pré- 
tected from frost than that in which I reside. I have two good 
registering thermometers placed in a N.E, aspect, at about 
twenty-five or thirty feet from the ground—the one an upright 
mercury (Beck, Cornhill), the other a horizontal spirit tube 
(Hughes, Fenchurch Street), and the readings, which corre- 
spond exactly, were as follows :— 

On the night of 23-24 Dec. 12° F., and at 7 A.M. on the 24th 
14°. The maximum temperature (about noon) gq the 24th wase 
24°, and at II P.M. the mercury had dropped to 16°. 

On thé night of the 24-25th the minimum was 9° F., at which 
point the-register stoo% as late as 7 A.M. on the 25th, and even 
at IO A.M. it had only risen 1° (10° F.) : 

I send you these observations, which I believe to be very 
correct, as they may be of some interest to meteorologists in our 
neighbourhood. 

Blackheath, Jan. 9 i JEN CAREY 

[It will be seen that these figures correspond very nearly witt? 
those given in our ‘“‘ Notes” this week, —ED. ] 
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On Sunday morning, Ist inst., a standard terrestrial radiation 
thermometer (exposed here on the previous evening) registered 


‘the unusual low temperature of 6°3 °F, or 25°7° below tite freezing 


point. ; a 
. The instrument was placed a few inches above snow eovered 
grass on a gravelly soil, and exposed to nearly the whole sky, 
i Joun James HALL ` 
Temporary Meteorological Observatory, 
Fwuwell, Twickenham, Jan 5 





Sharks announcing their own Capture 


LiEuT. C. H. TAYLOR, of H.M.S. Cossack, in his Remark- 
book for 1869-70, alludes to the following ingenious mode of 
making sharks announce their own capture, It appears that the 
island of Johanna, at the north end of the Mozambique Channel, 
is frequently visited by numerous sharks, whose flesh is esteemed 
as an article of food by the natives, who also prize the skin and 
oil for domestic or commercial purposes. s 

The Johanna men, however, being too lazy to fish in what might 
be termed a legitimate manner, have recourse to floatmg traps," 
with line, hook, and bait, and supporting above water a pole and 
baskea A bight of the line near the raft is attached to a bolt or 
toggle, which, when in place, keeps the pole in an upright 
position, but the moment a strain is brcught on the line by the 
fish being hooked, the toggle is withdrawn, causing the pole and 
basket ‘to fall, which is a signal to the people on shore that the 
preyawaits their coming. at F. McDouGa 

Hydrographic Office, Admiralty ane ae a 
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Extraordinary Meteor 
+ 


e 
THE following account of an extraordinary meteor occurs in 
a letter I received from a brother who is‘a missionary stationed 
„2 Agra. , He does not give the exact place where he was at the 
time, but it must have been very near to Agra, The letter is 
dated Agra, 24th November, 1870. A missionarffrom Allahae 
bad was with him when-he Aw it. * ROBERT Gryson 
Mills Hill, Chadderston, near Manchester i 


“Aga, Nov. 24, 1870 
‘t recently saw a marvellous meteor. I was in camp, and 
had risen for an early march a few minutes before 3 A.M. on 
Noy. 4th. I was standing under the shade of a cluster of trees, 
when a suddengflash of hight fell around. Two or three camp 
fires weie blazing near, and at first I thought it might be a 


e sudden flare up from one of them, but on casting By eyes up 


a 


towaids the heavens, I saw a large oval light, stationary. It 
appeared to be composed of a laige number of irregularly- 
shéped, e@ifferently-sized stars, yet so closely packed as to form 
one light, yet giving the whole a sort of dappled appearanae. 
At fist I was struck dumb avith amazement—thought it must be 
some mental illusion, or that my eyes were playing me false. 
But as I gazed it remained steadily fixed. of Allahabad 
was with me. J roused him. He was soundly asleep, and some 
seconds passed in waking him up. In the interval it appeared 
to have been lengthened, nearly, though not quite, by a straight 
line, and as we gazed it assumed the shape of a large magnet, 
with the upper limb rather shorter than the other. It then 
gradually expanded, dimimshing in brightness as it increased in 
siz@ assuming a wavy, serpentine form, though keeping much 
to a horse-shoe shape, until it became so attenuated as to be no 
longer visible. It must have continued in sight five minutes. 
It was seeu by all the servants, and one of them cried out 
‘ Bhagwauka sæla hae?” by which he appeared to mean that in 
his opinion the Almighty was amusing Himself with fireworks; 
literally, ‘It is God’s sport oramusement.?” 3 





NATURAL SCIENCE AT CAMBRIDGE 


TS following is a list of the Scholarships and Exhibi- 
tions for proficiency in Natural Science which are 
likely to be offered in Cambridge during the present 

ear i: — 

j TRINITY GOLLEGE.—One or two of the value of about 
80/,eper annum. The Examination will be in Easter 
week, and will be open to all undergraduates of Cambiidge 

@nd Oxford. Should one Scholarship only be assigned, 
preference will be given to the candidate who shows the 
greatest proficiency in Physiology and the allied subjects. 
Further information may be obtained from the Rev. E. 
Blos, Tutor of Trinity College. 

ST. JOHN’s COLLEGE.—One of the value of 5o% per 
annum, The Examination (in Chemistry, Physics, and 
Physiology, with Geology, Anatomy, and Botany) will beon- 
the 2Ist and 22nd of April, and will be open to all persons 
who are not entered at the University, as well to all who 
have entered and have not completed one term of resi- 
dence. In this College, moreover, Natural Science is now 
made one of the subjects of the regular College exami- 
nation of its students at the end of the academical year 
(in May) ; and Exhibitions and Foundation Scholarships 
will in consequence be awarded to students who show an’ 
amount of knowledge equivalent to that which in Classics 
or Mathematics usually gains an Exhibition or Scholar- 
ship in the College. In short, Natural Science is on the 
same footing as Classics and Mathematics, both as regards 
teaching and rewards, Further information may be 
obtained from the Rev, T. G, Bonney, Tutor. 

CHRIST’S COLLEGE.—One or more, inwalue from 307, 
to 7o/,, according to the number and merits of the eandi- 
dates, tenable for three and a half years, and for three 
years longer by those who reside during that period at the 


* I cannot be quite sure of these words, not knqwing the original language — 
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in which they wage spoken —R. G. | , 2 
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College. The examination will be on March 28, and wil 
be open to the undergraduates of this College, to non- 
collegiate undergraduates of Cambridge, to all under- 
graduates of Oxford, and to any students who are*not 
members of either university. “The oandidates may select 
their own subjects for examination. Besides these there 


are three other Exhibitions perfectly open, which are * 


distributed annually among the most deserving students 
of the College. 
Carus ‘COLLEGE.—One of the value of 6o/. per annum.’ 


The examination will be on March 30, in Chemistry and _ 


Experimental Physics, or Zoology, with Comparative 
Anatomy and Physiology, or Botany, including Vegetatie 
Anatomy and Physiology.—Scholarships of the value of 
204 each, or more if the candidates are unusually good, 
are offered, for Anatomy and Physiology, to members of 
the College.— Gentlemen elected togthe Tancrad Medical 
Studentships are required +o enter at this College ; these 
studentships are four in number, and the annual value of 
each is 1134 Information respecting thent may be 
obtained from B, J. L. Frere, Esq., 28, Lincoln’s Inn 
Fields, London ; and respecting the other scholarships, 
‘frSm the Rev. N. M. Ferrers, Tutor of the College. 

CLARE COLL¥GE.—One or more of the value of 504. 
per annum. ‘The examination (in Chemistry, Chemical 
Physics, Comparative Anatomy, and Physiology, and 
Geology) will be on March 23, and will be open to students 
intending to begin residence ın October. 

DOWNING COLLEGE.—One or more, according to the 
merits of the candidates, of the value of 40/, per annum. 
The examination (in Chemistry, Comparative Anatomy, 
and Physiology) will be in March, and will be open to all 
students not members of the University, as well as to all 
undergraduates in their first term. 

SIDNEY-SuSSzxX COLLEGE.—Two of the value of 40/. 
per annum. The examination (in Heat Electricity, Che- 
mistry, Geology, Physiology, Botany) will be in October, 
and will be open to all students who may enter on the 
College boards before October 1. 

Although several subjects for examination are in each 
instance given, this is rather to afford the option of one 
or more to the candidates than to induce them to present 
a superficial knowledge of several. Indeed, it is expressly 
stated by some of the colleges that good clear knowledge 
of one or two subjects will be more esteemed than a 
general knowledge of several. 

Candidates, especially those who are not members of 
the University, will, in most instances, be required to show 
a fair knowledge of Classics and Mathematics, such, for 
example, as would enable them to pass the Previous 
Examination. . 

There is no restriction on the ground of religious deno- 
mination in the case of these or of any of the Scholar- 
ships or Exhibitions in the Colleges or inthe University. 

Further necessary information may be obtained from 
the Tutors of the respective Colleges. 

It may be added that Trinity College will give a Fel- 
lowshtp for Natural Science once, at least, in three years ; 
and that most of the colleges are understood to be willing 
to award Fellowships for merit in Natural Science equi- 
valent to that €or which they are in the habit of giving 
them for Classics and Mathematics, 
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EXPLORATION OF THE PERENE ° 
(AMAZONS) RIVER 


OX the 28th November the Peas Government 

published the report of the expedition sent to ex- 
amjneethe capabilities of the Perene river and neighbour- 
ing country, and the slope of their territory towards the 
Atlantig, Chis river, which is a braifch from the Vcuyali, 
rises near Tarma, the capital of the Department of Junin, 


of 
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e n ¢ 
and flows through the country of the Chunchamayo In- | which it too often ‘happens that 
dians, a wild tribe, hostile to the Peruvians and but |,formity between the earlier and later 


little known to them. The soundings were found to give 
fronethree to five fathoms in depth and the width was 
about roo yards. The coyrse of the river was east for 
1,009 yards from its fonfluence and then north. 

-In the valley of Chunchamayo the forests consist of 
trees of extraordinary size, and the villages are numerous. 
According to Padres Amich and Sobrevista, the Indians 
belong to the tribe of the Amayos.. The chief object of 
search of the expedition was the Cerro del Sal, or the 
Salt Hill, from which the Indians obtain that necessary 
arjicle. The expedition consider they ascertained the 
region of it ina sandstone formation. 

The expedition observed plantations of cocoa (coca 3) 
and Indian corn, and on the banks of the river fishing huts, 
with nets and fittings for catching and salting fish, What’ 
was most Striking was an iron furnace of a square form, 
about two yards high, and five feet each way, constructed of 
bricks eighteen inches long. It was worked witha double 
bellows, and supplied with coal, wood, and pounded ore. 
Water for the tanks was brought from a height in landers 
of bark hides. There were about twenty or thirty hup- 
dredweight of cast-iron. The whole excited the admira- 
tion of Mr. James Greg, owner of the Lima Iron Foundry, 
who accompanied the expedition. 

The party fully ascertained the presence of salt, and 
considered they had found the vein of salt reputed to be 
ten miles in length, as they found it consisted of earth 
with particles of salt and quartz crystals. On digging 
down they found that the salt increased. 

The Indians use the bow and arrow, and seemed much 
afraid of firearms. The commander recommends as 
the best’ mode of subduing them that the Salt Hill 
shall be taken possession of. It is considered that a 
navigable point lags been found about 200 miles from the 
capital City of Lim&, and by means of which it can 
obtain communication with the Atlantic. The Govern- 
ment is strongly urged to send a more powerful expedition. 

HYDE CLARKE 


BRITISH DIATOMACEÆ * 


T is now some years ago since Mr. Van Voorst pub- 
lished for Messrs. Smith and Beck two volumes of a 

“ Synopsis of British Diatomacez,” by Prof. William Smith, 
of Cork, which were beautifully ilustrated by Mr. Tuffen 
West. The latter volume of this Synopsis was published 
‘in 1856, and even then the number of new forms of these 
minute silicious Algae had rendered necessary the prepa- 
ration of a supplement which, however, owing to the death 
of the author, never appeared, Since 1856 many and 
important works and memoirs on the diatoms have been 


‚published, and not only have the pages of the Quarterly 


Journal of Microscopical Science contained numerous 
writings on this subject, but workers like Rabenhorst, 
Grunow, and Cleeve have continued to add to not only the 
number of species, but to the amount of our knowledge of 
the Diatomaceæ. We venture, nevertheless, to think that 
the time had not quite come to write anew a history of 
the British Diatomacese. The difficulty of®finding good 
specific characters remains just as great as it was when 
Smith’s work was published, and the number of local lists 
recorded has begh too few to give us anythifig like an idea 
of the geographical distribution of these forms- still we 
should be sorry not to welcome one of Mr. Van Voorst’s 
series of British Natural History works, a series of which 
we have every rgson to be proyd;e almost their only 
drawback eing incidental to the method in which 
the-works of the series are published, viz. in numbers, by 


* “The Natural History of the British Diatomacee.? By Arthur Sett 


Donkin, M.D. Part x. Ngy. t, 1870. (London: J. Van Voorst, Illus- 
trated with Plates by Tuffen West, F.L.S.) e o 
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Dr. Donkin’s work is to consist of two parts, “ the first 
will be introductory, and contain a full account of the 
Diatomacee and a new classificationgbased on their struc- 
wire and mode of development ;” and the second, which 
is to be published firse, “ will be*synoptical, and give an 
accuraté and succinct description of all the known British 
genera and species. Thesynonyms of each species will be 
fully given with the view of rendering the work niore 
valuable for the purpose of reference.” ‘There strikes ys as 
being something quaintly simple in the words we have 
italicised. Fancy an apology for giving synonyms, .as 
if they were something or another that pepple did. not 
care about ! 

Part on (pp. 1 to 14.and plates 1 to 4) now lies before us, 
The execution of the plates disappoints us., We know that 
the artist's right hand is very far from having lost jts cun- 
nipg, and yet the figures here dre, to our mind, much inferior 
to the figures by the same hand in Smith’s work.. 500 
diameters, too, is a large scale for the amplification, and 
will only unduly increase the number of plates—it does not 
appear either to have contributed to greater distinctness 
of detail. Plate 3 is open before us. Fig. 3 we should 
consider scarcely recognisable ; and fig. 7 is greatly less 
true to nature in both outline and proportion than one also 
of the same species before’us by Grunow. : 

The first family treated of in the text is the Naviculez. 
No synonyms are given to the genus Navicula, but We 
learn from the diagnosis and from the remarks in the text 
that Pinnularia Ehrb., as emended by Smith, is reduced 
to the rank of a synonym of this genus; so that Navicula 
will be a genus very full of species, an@ we ‘venture to 
suggest that tRere will be great difficulty in many instances 
in determining whether to refer a species to the section 
with flattened or convex valves. The initials M. V, are 
used to express a view of the frustule, @xhibiting the 
median connecting zone, and the margins of the valves; 
this we welcome asan improvement. » 

Perhaps this is hardly a fitting place to criticise very 
closely the species given in this part. Opinions may differ 
very widely indeed as to what is a species among these 
little Algze, still we think it questionable if N. didyma 
var. Smith, Synop. vol. i p. 53, quoted as aesynonym tg 
N. smithii De Breb. is not greatly nearer N. syzthdz Var. 
Jusca Ebrb. Again, we do not think that W. 4yperborea 
Giun. is identical with P. fusca Etirb, ; it differs both in out-' 
line and details, and unless ‘thé difference in strize is.to be 
altogether given up, Pinnularia forficula O, M, cannot 
be regarded as synonym of: W. sudorbiculards Erb. ; N. 
nitescens Ehrb., and W. suborbicudaris Ehrb., are rightly 
kept as separate species, and we also approve of the 
separation of N. subsalina from N. amphisbana, N. 
latissima Ehrb. is described as having striae distinctly 
granular, how then can Pinnularia divaricata O.M., 
striæ distinctly costale, be regarded as a synonym? It 
will not do to separate some forms and bring others to- 
gether exactly for the same reason. The habitats given 
are most meagre, and the work presents a contrast ın this 
to the rest of Mr. Van Voorst’s series. Even in cases where 
the author could have given Irish localities for rare and 
interesting forms, he has passed them over, and if we had 
not found a reference or two to the Lough Mourne De- 
posits in the County Down, we should have fancied that 
no Irish localities were to be given. a 

We have been thus candidin our notice becausewe believe 
it possible with care to remove from this work -the signs 
of its being slightly premature. -It only needs to keep to 
its promise and ive the syzonuyms in full, and to give the 
habiidts in full, at least for uncommon fogms, and lastly 
to-make the figures more distinct, to make this “Natural 
History of British Diatomacez ” a very valuable work. 

. . W. 
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*PAPERS ON IRON AND STEEL 
NO. IL—THE BESSEMER PROCESS, 


. 
{N this paper I propose to ‘describe the general phe- 
nomena of the Bessemer process, and then to 
* examine the chemic® actions producing these phenomena 
and the changes theyygffect in the material operate® 


upon, . 

"in the first place the pig-iron is melted in a‘suitable 
furnace, usually in that form of furnace kndwn as the 
“cupola.” The melted iron is run from this by means of 
moveable troughs into the “converter,” which is a pear- 
shaped spouted vessel, lined with fire-clay, “ ganister,” or 
other refractory substance. E 

This oe eA vessel, a vertical section of which in 
the upright position and without mechanical details is 
represented in the annexed figure, is truncattd at the 
lower end, and thus a flat circular bottom is formed. This 
b&ttome which is readily detached and renewable, is fitted 
with longitudinally perforated fire-clay cylinders shownein 
section at cd, cd, cd, cd, each perforation or clay tube being 
about one-half or three-quarters of an inch ig diameter, 





te 

and ajl communicating with the space d d, into which 
opens the blast tube from a powerful blowing engine. The 
number of these blast holes varies from fifty or sixty to a 
hundred or more, according to the size of the converter. e 

The converter is mounted on trunnions so arranged 
that it may turn on a transverse axis crossing about the 
middle of the vessel, as shown by the dotted circle ø. The 
turning is effected by hydraulic machinery, controlled by 
levers readily worked by a man who stands on a platform 
in full view of the converter. In order to receive the 
charge of melted iron, the converter (the lining of which 
has been previously raised to a bright red heat) is turned 
over so that the dotted line e 7 becomes horizontal, and 
correspongis to the surface of a full charge. The belly g 
of the converter is so curved that it shall in this position 
retain the whole charge without any of it reaching the 
blast holes at /, or the 1nouth at z, and yet allow the whole 


charge to be reaflily “teemed” by turniffg the conyerter 
a le further dewn. 


en the full charge is thus received in the belly of the 
converter, the blast is turned on, a//er which the converter 
is turned to the upright position, as shown in the figure, 
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| and the melted metal then stands directly over the per- 
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| volley, extending from end to end of the building, and 


mouth of the converter. 





forated bottom. As wi'l thus be seen, all the fluid petal 
above the openings is new restirfr upon a bed of air’ and 
is only prevented*from falling through by the blast Seing 
maintained at a pressure exceeding the. falling force of the 
column of liquid above it. It would fall through these 
orifices into the blast-way and do serious mischief should ° 
the blast be stopped or slackened for an instant, or should 
the converter be turned upright or overcharged before the 
commencement of the blast. An accident of this kind 
but rarely happens, though it is by no means an unknown 
casualty. 

The “blow,” as it is termed, now commences ; the hân- 
dred streams of air tear through the pool of melted iron, 
ånd a huge flame roars furiously from the mouth of the 
converter, At irregular intervals magnificent cascades of 
brilliant coruscating sparks are belched forth, and the 
dazzling spray as it dashes against the walls of the flame- 
shaft rebounds with redoubled splendour, each glowing 
globule being shattered by the shock and bursting into 
rescintillating fragments. The loud-bellowing blast roars 
on monotonously, but the flame becomes brighter and 
brighter continuously, and grows in length and breadth as 
it u%creases in brilliancy, until at the end of about ten 
minutes it attains its maximum, when its splendour is 
painful to the eye, and yet so fascinating that few who see 
it for the first time can turn their dazzled eyes away. The 
spark eruptions still burst upwards from time to time, and 
still dash against the brickwork and the ground, and still 
reverberate in fiery splinters, but their appearance has 
changed, They are now no longer red hot, or yellow hot, 
or white hot, but have a curious purple luminosity different 
from anything one has ever seen before. If it is daytime 
and the sun shining, the sunlight out of doors has a 
sickened partial-eclipse aspect when viewed directly after 
gazing at the flame, and at night tke @Pdinary gas lights 
appear red and smoky. 

After five or ten minutes’ continuance of this maximum 
splendour, the flame is seen to contract somewhat, and 
presently the ponderous vessel turns a very deliberate 
summersault, the flame disappears, but the uninitiated 
spectator is startled by a new display ; for as the converter 
rolls smoothly over, it disgorges a continuous stream of 
sparks which its rotatien spreads out in a fan-sha 





reaching the roof, descends in a broad sheet of fiery hail. 
This is the transformation scene which concludes the first 
part of the performance ; for now the dazzle of the fame 
and the roar of the blast ceases, and a general lull inter- 
venes, 

The trough from the cupola is now swung round to the 
mouth of the converter, a red glow is seen to creep along 
it, and starry sparks dance above as it advances, This 
is the spiegelcisen coming from its cupola by the same 
path as conducted the main charge. The spectator 
should now change his position, and if possible find a 
standing place from which he may look into the 
At first he will distinguish 
nothing but a yellow glare, but by steadily fixing his gaze, 
he will presently, and rather suddenly, distinguish the 
surface and limits of the pool of melted metal. He will 
see that as theéspiegeleisen pours into it, a furious ebullition 
takes place. At the same time a great mass of pale blue 
flame issues from the mouth of thesconverter, but with a 
quiet, leisurely waving that contrasts curiously with the 
previous roaring jet of white flame. This flame ha but 
very little intrinsic luminosity, yet at night it lights up all 
the surrounding objects with a singular brilliancy, a sort 
of exaggerated the&trical moonlight effct, which is the 
most remarkable to a spectator outside, who “on a misty 
night sees the long streams of ghost! light pouring 
thgough every opening of the building in pallid beams, 
that under favourable conditions may be traced for above 
a quarter ef a mile. I have seen them projected in bright 

a y ` 











212 


+ 





wholg of their intermediate course, Sh 

Whey the flow of spiegeleisen has ceased, the trough is 
moved aside and a large counterpoised arm bearing the 
“ladle” is swung rowed upon an hydraulic piston, which 
forms at the same time its axis and lifter. The ladle, a 
large lined iron pot, is adjusted under the mouth of the 
converter, which is now tilted a little more, till the melted 
metal is poured out in a thick brilliant white-hot stream 
atcompanied from time to time with great slabs of cinder 
of a darker colour which float upon its surface as it pours, 
and form a thick scum covering the contents of the ladle. 
WHen all the fluid metal is poured into the ladle, the con- 
verter is tilted over till completely inverted, and the re, 
maining viscous mass of cinder drops out ina glowing 
heap upon the floor. 

During these proceedings a set of workmen have been 
preparing the moulds in which the ingots of steel are to 
be cast, These moulds are of cast-iron, nearly cylindrical, 
being larger at bottom than top, and open at both ends. 
They have lugs or handles at top by which they are lifted. 
They stand upon a tile, and are well packed round the 
bottom with sand to prevent the outflow of the melte 
steel, While the blow was proceeding these were arranged 
in an arc of a circle whose radius exactly corresponds with 
the length of the arm bearing the ladle. 

The ladle is now swung round and adjusted till it stands 
directly over the first of this row of iron vases, and a plug 
is released by which a hole in the bottom of the ladle is 
cpened. Through this the steel is poured into the ingot. 
When the first is filled the plug is closed, the ladle swung 
round to the second mould, and so on, till ail the steel 
is thus cast into ingots, the size of which varies with 
the kind of work for which the steel is required. A thin 
steel plate is pla on the top of each casting imme- 
diately the mould is filed, and over this a bed of sand is 
placed, and speedily and firmly pressed down. 

As soon as the ingots have solidified, and while they 
are still glowing, the moulds are lifted off them by means 
of an hydraulic crane, and afterwards the ingots ar€ picked 
up by tongs attached to the same machinery, and are 
carted away, all red hot, to the hammer-shops, where they 
are thumped and rolled or otherwise tortured into, their 
required forms of rails, tyres, plates, &c, 

‘The above are the leading phenomena of the Bessemer 
process ; the chemical actions producing them, and the 
changes wrought in the pig-iron and spiegeleisen, will be 
treated in another part of this paper. 

W. MATTIEU WILLIAMS 


NOTES 


OWING to Mr. Lockyer having been summoned to Malta to 
give evidence at the court-martial on the commander of the 
unfortunate Psyche (which we regret to hear has not been 
saved), we are unable to give a detailed report of the pro- 
ce:dings of the Sicilian Eclipse Expedition. We understand 

that Mr, Brothers, whe was stationed at Syracuse, obtained 
five photographs of the Eclipse during totality. ©One of these 
shows the corona ‘Fasit was never seen on glass before.” At 
Augusta very little was s&n; but at Syracuse, the southernmost 
station. of all, the clouds which concealed the earlier stages of 
the Ecfipse, passed away from the sun about five minutes before 
totality, “disclosing,” writes Mr. Brothers, “a scene I shall 
never forget.” Neat week we shall hopegto be able to give a 
complete aceount of the results of tfe Expedition, and their 
bearings on any increase of our knowledge of Solar Physics, 


PROFESSOR CARL Gustav Biscuor, who died at Bonn 8n 


the 29th of Novembe® last, was equally distingyjshed as a 
chemist and a geologis, He was born in 1792, neas*Ntiremberg, 
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in Bavaria, and was consequently at the time of his death in his 
Sventy-ninth year, In 1810ehe entered the University of 
Erlangen, where the lecturesof Prof, Hildebrandt induced him 
to devote his study to chemistry and physics, In 1816 he 
succeeded to his master’s position, and Yrought to a conclusion — 
hæ “ Lehrbuch#der Chemie.” In 1822 he removed to Bonn, in) 
which University he o€cupied the® position of Professor of 

Chemistry from that time till his death. Shortly afterwards, how- 

ever, he bean to pay more attention to subjects connected 
with chemical and physical geology, publishing a large mimber | 
of treatises of sterling merit, an enumeration of which is 

given in the Geological Magazine for January. In 1841 his 

“Physical, Chemical, and Geological Researches gn the Inter- 

nal Heat ofthe Globe,” were published in London, and in 1354. 
an enlarged @translation of his “ Lehrbuch der chemischen und 
physikalischen Geologie,” was issued by the Cavendish Society. =. 
He was a Foreign Member of the Geological Society of hondo * 
andehad received from that body the gold Wollaston medal,” 







THE folloying courses on Anatomy and Physiology at Cam- Aa 
bridge are annoyneed for this term :—Zoology and Comparative < 
Anatomy, three days a week, by Prof. N ewton; Anatomy and — 
Physiology, three days a week, by Prof. Humphry ; Practical 
Anatomy, three days a week, by Prof. Humphry and Mr, 
Carver; Practical Histology, by Mr. Martin, under the superin- 
tendence of Prof. Humphry, once a week, with a Microscopical 
Demonstration once a fortnight ; Physiology, three days a week, — | 
by Dr. Michael Foster, with Practical Instruction in the Physio- 
logical Laboratory daily. 


PROFESSOR P. M. DuNCAN will shortly commence a course. 
of Lectures at King’s College, London, whith is open to the 
public, and to those who are going in for examinations. It will 
comprise ten lectures on the Principles of Biology in its relation 
to the Succession of Life on the Globe, five gA Astronomical” 
Geology, and the rest on the Principles of Geology. The course 
will open on Saturday, Jan. 28, at 11.30 A.Me, and will be con- 
tinued through the Lent, Master, and Michaelmas terms. 


Dr. E. Symes THompson will deliver two lectures at the 
Gresham College, Basinghall Street, “On the Circulation of the 
Blood,” on Saturday the fth and Monday the 16th of January, 
at seven o'clock, which will be free to the public. It is proposed 
next term to continue the course ‘On the Organs of Respira- g- 
tion and Circulation in Health and Disease,” ` ae. 


‘IN answer to several inquiries, we may state that the penny 
lectures delivered at the Hulme Town Hall by Prof. Hyxley and 
others, to which we referred last week, are published by Mé®srs. 
Heywood, of Manchester. e 

We stated in our last number the lowest temperature recorded - 
at Blackheath during the recent frost to have been 15°3° BY 
on the night of December 24. More recent tables published 
in the Gardener's Chronicle give the minimu o n 
asth. From December 22nd to January 4th th 
Blackheath ranged between 6'9° below the mea 
on January 4th to 18°7° below the average on z 
The minimum above mentioned occurred at 7 A.M. on Christmas, 
Day, being lower than any temperature since the moming of 
Christmas Day 1860, when it was 8°. In the midland and eastern 
counties, where the cold was most severe, it is feared ghat much 
injury has been done to vegetation, especially to the evergreens. 
In Paris the frost has been equally intense. Ina paper recently — 
read before the Faench Academy of Sciences it was state fe 
duringeDecember the temperature only rose th 
point on nine days. In the fifty years from 
temperature for the month of De embe 54° abc 
zero C. or about 38° F. Thei e. of this last 
December has been 1°09° bel C, or% lit le above 30° Foe 
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Rapes for Jan. 6 gives a ground plan and elevation of edredging of the Gulf and River St. Lawrence. Application 


the proposed building for the united accommodation of the 
Society of Arts, Statistical Society, Royal Colonial Institute, 
Jron and Steel Institute, Institute of Actuaries, Ethnological 
Society, Anthropological Society, Photographic Sogiety, Social 
Science and Law Amendme®Society, Jugidical Society, Victoria 
Institute, Royal Archeological Society, Meteorological Society, 
East India Association, and others which will not figd a home 
in Burlington House. The proposal is to adapt for the purposes 
of thege Societies the block of buildings, No. 4, Westminster 
Chambers, Victoria Street, together with a triangular piece of 
vacant ground, about a fifth of an acre, now lying waste in the 
rear of the Westminster Chambers. With these resources it is 
falculated that ample room will be obtained for the needful 
offices, reading-rooms, &c., as well as for libraries and museums, 
anda large lecture theatre capable of holdmg I,200 persons, 


THE Meteorological Officeis nowissuing daily Wind Charts of the 
British Isles, which are publtshed in the Mercantile and Shipping 
Gazette. The chart indicates the direction and force of the wind 
at a number of different stations on the coast of*Great Britain 
and Ireland, and will be found of great value to all interested both 
in shipping and in meteorology. 


WE have received a copy of the Inaugural Lecture delivered by 
Prof. M‘Coy at the opening of the Industrial and Technical 
Museum of Victoria, at Melboume, fo which is appended a short 
sketch of the contents of the Museum. The most important 
collections are illustrations of the manufacture of glass and of 
pottery, a series of 1,300 specimens of Victorian rocks and 
minerals, and 500 gpecimens of New Zealand rocks ; ; a phyto- 
logical collection to illustrate the natural prodctions of the 
Australian colonies, and a series of Australian ores, slates, 
bailding-stones, Yc. Courses of lectures on technical subjects 
are delivered at the Museum. s 


THE first numberehas been issued of a Yournal of the London 
Institution, containing short reports of lectures which have been 
delivered and a programme of proceedings in the future. In 
future numbers it is proposed to devote considerable space to 
Notices of Ne ew B6oks presented to the General Library, to 
Btbliggraphic and Scientific Notes and Queries, and to pero 
of Laboratory Work. 


> We have received the. first number of Zhe Quarterly Fcurnal 
-of the Amateur Mechanical’ Society, the object of which 1s stated 
by the honorary editor, the Rey. J. Lukin, to serve as a 
mediym of mutual information upon all points connected with 
mechanical manipulation. The best idea of its nature will be 
given by a list of the contents of the first number: The Rise 
and Progress of the Society ; Eccentric Turnmg; Mensuration 
and Enumeration of the Impalpable and Invisible ; Medallion, 
Machine; Fancy Turning in Box-wood; and Breechloading. 
Fire-arms, Several of the articles are illustrated. 


THE December number of the American Entomologist and 
Botanist completes the second volume, and the publication will 
now be suspended for a twelvemonth, intending to be renewed 
again after that period. In the meantime the botanical editor, 
Dr. Vasey, will conduct a botanical department in the salad 


of en published at St. Louis. - - 


Tux Natural History Society of Montreal has just issued its 
Annual Report, comprising a sketch of its proceedings for the year 
ending May 1870, , Although the number af members has de- 
creased during the "year, the Society has, nevertheless, ghown 
considerable activity, and many valuable papers have been read 
at its meetings on Geology, Zoology, and general subjects, some 
of which have appeared in the Canadian Naturalist, the organ 
of the Society. A vesy important work is now contemplated by 
the Society oittside its immediate sapere. of action, via, the 


‘feaged that more will fall.” 


has been made to the Domirion Government for a fee pasmge 
for the dredgers in ore of their ordinary cruisers. It is feawed, 
‘however, that this application may not je successful, and that. 


the Society may have to draw upon its private iesources for the ` 
necessary expenses, i R 


THE Homeward Mail gives reports of the earthquake that was 
felt in Scinde in October last. On October 28 two’ shocks are , 
1eported from various places, One report says ‘‘the earth 
quaked for fifteen minutes from east to west, and the people felt 
sea-sick while, the pitchmg continued,” and another ascribes it t© 
thg fact that the dwellers in Upper Scinde must have specially 
incurred the displeasure of the gods. 


HEAVY rains, followed by severe frost, have produced their 
usual effect in altering the shape of theland. We have accounts 
of two extensive landslips, ore at Whitby and one at Mevagissey 
in Cornwall. At the former place, “‘a large part of the cliffs, 
supporting twelve houses, has fallen into the harbour, and it is 
At the latter place about 500 to 600 
tons of rock were precipitated to a depth of fifty feet, and much 
damage was done. Exactly a year ago, in December 1869, a 
great landslip was reported near Nantmel in Radnorshire, The 
mass of earth which fellwas of enormous size, and did not become 
stationary till it had travelled half a mile. Much damage was 
done, though no lives were lost. 


Dr. HENRI VAN HEURCK publishes in French, under the 
title of ‘Observationes Botanice et Descriptiones Plantarum 
novarum Herbarti Van Heurckiani,” the first fasciculus of a 
description of new and undescribed species contained in his 
herbarium. The descriptions are drawn up by several eminent 
botanists, and the herbarium, one of thes rifffest in the world, 
containing collections from all quarters of the globe, results from 

a fusion of those of Sieber; Baron von Reichenbach, and Dr. 
V an Heurck, to which numerous important additions have been 
made by purchase and otherwise. The volume is offered in 
exchange for other botanical publications. 


Dr. L. PFEIFFER of Cassel, has recently published the first 
part of a **Synonymia Botanica locupletissima Generum Sec- 
tionum vel Subgenerum ad finem anni 1858 promulgatoium,” 
Such a synonymy is much wanted by botanists who may be work- 
ing at any particular order or genus. The value, however, for 
the ordinary systematist, is considerably decreased by the adop- 
tion of the singular arrangement of Endlicher in preference to 
those in use in Hooker and Bentham’s ‘‘ Genera Plantarum ” or 
in De Candolle’s ‘‘ Prodromus,” 


Mr. THOMÀS MEEHAN read a paper before a recent meeting 
of the Academy of Natural Sciences of Philadelphia on the 
Compass Plant (Silphiun: laciniatum} He confirms the state- 
ment of earlier observers, that when the plant first comes up, 
and until the leaves become large and heavy, there is an un- 
mistakeable tendency towards the north, When, however, 
winds and rains have once borne them in different directions, 
they have no pmwer of regaining the points lost. Hence the 
statement made by some, that they have examined the plant in 
its native habitat, and found no such tendency. * 

* 


* 


, THE Pharmaceutical Journal for December 31st contains an 
interesting article on the trade in leeches. The annual value of 
the leeches impaited into this country decreased from 27,0682, in 
1853 to 7,067/. in 1869; the laigest quantigp coming formerly 
fiom Hambuig, but more recently from France. ‘Phese figues 
probably represent an impoit at the present time of two mil- 
lom le&ches annually, besides the home supply. The leeches 
annually employed i in France may be taken at thirty millions, the 
largest porti bheing produced at home. _ The South and. West. 
of Rrance and North of Africa still produce enormous quantities, 
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A farmer in the neighbourhood of Bordeaux has recently con- 
vert@d waste land worth 300 francs per annum mto encloses 
for Rethes, which now bring him in 25,600 francs annually. 
Besides the well-knowy browh and green leeches, a communi- 
cation to the Société Zodlogique d’Acclimatation of Paris, by 
M. def ilippi, describes a new genus, Aementaria, from Mexico 
and the Amazon, which possesses the valuable property of leaving 
no mark on the skin to which they are applied ; acting not by 
“biting but by suction. 


_ AN interesting paper on the introduction of Maize into China, 
by Dr. Hance and Mr. W. F. Mayers, appears in a recent 
number of the Pharmaceutical Journal, Theauthors are inclined 
to believe that Asia may rank as a native country of this cereal ; 
‘the remote date assigned by Chinese records to its introduction, 
and the cir@umstance timt the introducer is unknown,” being, 
in Dr. Hance’s judgment, ‘‘ irreconcileable with the supposition 
that it was brought to this country by the Portuguese, thei: first 
arrival here under Ferdinand Perez d’Andrada being in 1517, and 
the earliest notice of maize in European literature dating later 
ihan 1530. Mr. Mayers gives translations of passages, from 
Chinese authors bearing upon the subject, aswell as facsimiles 
of early Chinese engravings of the maize and millet. 


Mr. EDWARD NEWMAN, in the Fie/d for December 31, directs 
attention to the fact that during 1870 there bas been an unusual 
immigration of quails to this country, and that a still more 
unusual number have stayed to breed; and desires to acquire 
materials for what he terms “fa census of quails” during this 
exceptional year. The statistics particularly desiied are: The 
number of quails bagged, and the dates ; the number of nests 


- found ; the number of eggs in each nest ; and especially remarks 


as to the period armedirection of flight, both on the arrival and 
departure of the migrants. The occurrence of the quail in Britain 
in such unusual numbers is, as Mr. Newman observes, a matter 
of great ornithological interest. 


MUCH good would accrue to our peasantry and working classes 
generally, if a better knowledge of the value of Nature’s pro- 
ducts were diffused amongst them. Blind prejudice prevents the 
proper application of a host of ‘‘unconsidered trifles.” We 
in England might take a lesson from what is done in Sweden by 
a Public Society, who, during a time of scarcity of food, and for 
the purpose of diffusing a knowledge of the edible Fungi and 
Lichens of that country, prepared, published, and distiibuted to 
the public schools no less than 10,000 copies of a pamphlet on 
the Fungi illustrated with coloured figures, and 4,000 copies of 
one on Lichens illustrated by actual specimens.. 


THAT the Boehmeria nivea, or China Grass fibre, will, ere long, 
become a regular article of impoit to this country, is highly 
probable, both from the fact of the recent reward of the Indian 
Government for the invention of machinery suitable for its 
cleaning and preservation: and from the nature of the plant 
being such that the climate and soil of many of our colonies 
are quite suited-for its culture. There is no doubt that it is well 
adapted for a variety of uses, and could, by carefpl preparation, 
be applied to purposes for which our present commercial fibres, 
though to somg extent used, are nevertheless unsuited. The 
Chinese bestow an,immefise amonnt of care andslabour upon its 
preparation, hence the very fine fabrics which are produced in 
that country. In Sumatra, also, much care is given to its cul- 
tivation and preparation: the stems are usually cut when they me 
about six feet high#@ They are sometimes allowed to dry before 
the fibre is tdken from them, but the most common practice is to 
take it as soon as the stems are removed from the ground. A 
viscid gum is found on the stem which, in Macassar, is scrap®d 
off and used as a mildgsort of arrow poison. In China three 
crops Of the stems are usually obtained in one ygar, but the 
second crop is conaidered to yield the best fibre, = ie 

® é@ Ps 


NATURE ae 





* s 


( (Hen. 13, 1871 


ON THE GEOLOGY OF NOVA SCOTIA* 





Nova Scotia, discovered by him in 1868, referred to the oc: 
currence of pebbles of diorite, syenite, gnd granite in the con-®* 
clomerates ofethe Lower Carboniferous area of the townships of 
Arisaig and Antigonish, and the highly micaceous character of 
their grijs and sandstones. He had experianced difficulty in ac- 
counting for these appearances. It appeared singular, especially, 
that the mia seemed to increase in those strata in proportion 
as they became removed from known granites. The htholoyical 
character of the discovered Laurentian band appeared to ageount 
satisfactorily for the occurrence of those constituents of the Lower 
Carboniferous strata. There are some gneisses and porphyritic 
diorites; hornblendic rock in great variety ; sefpentines, black 
quartzite strata with veins of quartz, with abundance of crystals 


“THE author, in treating dn the Laurentian ‘Rocks of Arisaig, 


of mica (ame would be disposed to call them granite veins) ; © 


white syenite with stripes of green felspar and red syenite, both 
very sparingly hornblendic. South of these lies a Carbonifeigus 
area which seems to overlie the Raurentian band unconformably. 
Tflis area is bounded on the south by a subtriangular band of 
metamorphic Arisaig, or middle and tipper, Silurian rocks. This 
band is diaposed in two anticlinal folds with an intermediate 
synclinal. The author designates it the Antigonish Sugar-loaf 
Band, so named from a prominent mountain of 710 feet elevation. 
The extieme breadth of this band, ze. N. and 5., is about five 
miles, The axes run easterly and westerly. The S. side of the 
Carboniferous area referred to rests unconformably on the N. side 
of the northern anticlinal, the strata in contact being Lower Car- 
bonifeious conglomerates. This area extends to st. George’s 
Bay and Cape St. George on the Gulf of St. Lawrence; ifis 
basin-shaped, and` is said to contain seams of coal. This area 
may be called the Arisaig mea. South of the Silurian area lies 
the Antigonish Carboniferous area. The lower part of this area 
consists of conglomerates, limesfone, and gypsum. The con- 
glomeiate les gnconformably on the Silurian Gates of the S. side 
of the souther& anticlinal. The slates dip < 55° S. 5 E.; 
the Lower Carboniferous conglomerates and limestones dip 
< 30° 5. 35 W. The observations made ge at variance 
with two theories that have been advanced by dilferent geologists 
to the effect—-1st, that the Upper Silurian and Devonian forma- 
tions of Nova Scotia have been thrown intẹ a few great folds, 
synclinal and anticlinal ; 2nd, that the Carboniferous and under- 
lying Devoman or Upper Silurian formations acquired their pre- 
sent positions simultaneously, the mountains having had a thick 
Carboniferous saddle, which had been subsequently removed by 
denudation. This theory supposes that the Carbgniferous areas 
of Nova Scotia had been once united with each other and tgos® 
of othe: countries. The Nova Scotia areas that are now 
separated have always been so, the only connection ever existinge 
having been merely geological. : 

The author discovered an interesting outcrop of Laurentian 
syenite in the Silurian area. This forms, in conjunction with 
limestone, a noticeable hill of 300 feet elevation, in the middle 
of the Antigonish area of Carboniferous limestone and gypsum. 
This syenite is seen to a large extent in direct contact wit) lime- 
stone of Lower Carboniferous age, having abundance of cyrto- 
ceras, conularia, dentalium, and Leperditia okent. The limestone 
and its fossils have not been altered by contact with the syenite, 
Showing, as a consequence, that the syenite had its existing con- 
stitution when the limestones were formed upon it in the bottom 
of the sea of the Lower Carboniferous era. A specimen from the 
summit of the lull in the collection of rocks in the Provincial 
Museum is reddish, like specimens in the same collection from 
the Arisaig Laurentian rocks, It is more hornblendic, and shows 
green mica, like that of a specimen of granite from a moun- 
tain in Baddeck, Cape Breton. The author made interesting 
observations on supposed Laurentian rocks in the Island of Cape 
Breton, which lies to the N.E. of Nova Scotia, being separated 
from the latter by a narrow strait called the Gate of Qanso. ‘In 
the Nova Scotia department of the Paris Exhibition of 1867, 
there was a specimen of serpentine from a rock at St. Annez; 
Capé Breton. Prof. Wyville Thomson detected in this speci- 
men supposed eozoonal structure. The author lately received 
specimens of-granite from White Head, Aspy Bay, Cape Breton ; 
and also from a position seventeen miles 5., And seventy-three 
W. from White Head. He also ieferred to the existence of 
auriferous slates, like those of Nova Scotia, at Middle River, 

* Abstract of a paper read before the Nova Scogian Institute of Natural 


Science by the Kev, D. Honeyman, D.C. Le F.G.S., &., Professor of 
Geolog# in the Provincial Mugsum. , R f z Se 
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Cape Breton, Me observes that, èf a line were drawn from the 
granite mountain at Big Baddeck already referred to, bisecting the 
granite district at Aspy Bay, the Middle River gold-field would be 
íve miles distant from the line on the oneside,and the St. Anne ser- 
pentine (eozodnal ?} wat age distant from the line on the other 





side. Here we have whati 
granite, and auriferoys argillRe in no resp@ct different from the ar- 
giullite of Wine Harbour and other gold-fields af Nova Setia, all 
in close conjunction. The existence of Laurentian eagoonal ser- 
pentine in this locality ıs in accordance with a forecast of Dr. 
Sterry Hunt, to the effect that a line from the Arisaig Laurentian 
to Newfoundland will pass through Cape Breton. We may now 
expect, he observes, to find limestone with eozoon there; and, on 
the contrary, the same facts appear to be at variance with his 
**Terra-Novan” theory. As the local name Arisaig has been 
e2pphed by Dr. Dawson to the Middle and Upper ¿lunan of 
Nova Scotia, the, author would suggest that, as Cape Breton 
appears to be n a manner the meeting place of the Lauren- 
tid of @risaig, Nova Scotia, and the granites and argillites 
of the Nova. Scotia gold-fields, the local tem ‘ Cape- 
Bretonian” should be adgpted as their designation, and that 
“ Teira-Novan” should be reserved for other countries. The 
one term is equally euphonic with the other, and much more 
ancient. It was observed that there was a gredt gip between 
the Laurentian of Arisaig and its Middle and Upper Silurian and 
Devonian. In searching for formations to fll the gap, it was 
necessary to look to the gold-fields of Nova Scotia. The evidence 
of fossils was much desiderated in the investigation. The grits 
and argillites of the gold-fields were lithologically different from 
the Middle and Upper Silurian and Devonian {fossiliferous or me- 
tamorphic), and stiatigraphical evidence showed what the author 
regarded as constructive unconformability. -He expects in the 
further piosecution of investigations which are to be recorded at a 
subsequent meeting of the Institute, to be able to bring the evidence 
of fossils indirectly to his aid, and to point out direct sequence. 
It was-observed that the upper and middle Sifurian rocks of 
Nova Scotia had as yet failed to show gold even in the very 
smallest quantity—that various localities having metamorphic 
Slates and quarez-veins of Clinton or Middle Silurian age had 
rece ived a short-lived celehrity in the provincial newspapers, but 
the report had invariably been found incorrect. The author 
hailed the decision? of Prof. Hind in reference to the age of the 
Greneid (granite) grit and argillite of the gold-fields, and con- 
sidered that he had rendered very important service in completing 
the Azoic (or Eozoic) and Paleozoic systems of Nova Scotia.. 
` i 
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LETIERS FROM CENTRAL AFRICA* 
SERIBA GHATTAS IN DJUR, Fuly 29, 1870 


AFTER an absence of nearly eight months I have arrived 

here once more, considerably reduced in bulk in consequence 
of the pxjvations and fatigues which Ihave had to undergo, but 
othemvise thoroughly well and active. A poultry yard anda milch 
cow, which I intend to provide myself with, will, in addition toa few 
weeks’ rest, restore my lost strength completely. The journey to 
the Niam-Niam country, which I undertook as the guest of my 
friend, Mohammed Abu Tsammat, with his ivory caravan of 300 
men, and whose acquaintance I made during the river journey? 
was successfully completed, as we had no losses to deplore, 
except a few female slaves who were taken away whilst 
fetching water; and besides the wounding of the leader, 
Mohammed, only one of my people was injured by an arrow, 
which struck him in the arm, but fortunately the wound was 
speedily healed. 

The climate of the country traversed by us is an exceedingly 
salubrious one, and my people as well as myself enjoyed the best 
of health. I had only reason to complain, and that bitterly, of 
two things, viz. the numberless, excessively tedious, and dis- 
agreeable passages acioss the rivers, rivulets, and swamps, and 
the want of a sufficiency of food, which I experienced during the 
whole of the journey. In the southern part of my route such 
pamase occurred every quarter of an hour, ¢aking sometimes 

ours to complete. My donkey, which I have broughg back 
in thorough good Realth, was consequently of little or no use to 
me, as I should have had to dismount continually. The waters are 
here, contrary to the otherwise steppe-like character of the 
country through which we journeyed, invariably surrounded and 


© * Translated from. the Colggne Gazcite. . 
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overshaded by dense masses of trees; a small footpath leads 
through the thicket; broken bough® and stems of trees from 
three to four feet thick he about in all directions, over whhlsit is 
necessary to clamber orstumble. Wading up to the hips in the 
black'mud of the’ swamp, and atthe same time passing through. 
the prickly bushes, especially the Pandanus and Kotany (Cala- 
mus or bamboo) which fetched blood at every step, I veas un- 
fortunately not able, like Speke, to take my clothes under my 
arms, as the hands were as essential as the feet in helping one 
forward. My large hat was my only clothing. At length, when® 
I had crossed over, clean water had to be sought for ablutions ; 
then when I had got rid of the black tint, which made me look 
like a moor, I had frequently to remové leeches, of the thicknéss 
of one’s finger, which had fastened themselves to my legs. How 
greatly I regretted not being able to dispense with my trousers, 
at least, to avoid the excessive annoyance which the constant 
dressing and undressing caused, but the sensitive epideimis of 
the aduit European does not so easi§ accustom Mself to the 
roughness of the path, and the sudden changes in temperature 
ee ei to be guarded against as carefully as a Russian summer 
oes. 

Our dietary arrangements were, as I have already hinted, but 
ofa very moderate cha:acter. Amongst the real Niam-Niam people 
there was, it 1s true, durrah corn, and upon ‘the outward journey 
there was abundance of root-vegetables, such as cassavi, colocasia, 
and admirable yams (on the return journey, unfortunately, all 
these had been devoured or returned to the earth}; but, on the 
other hand, there was an utter absence of cattle, the only flesh 
that could be obtained being that of fowls. At King Munsa’s 
there were goats, but no com. If I had not occasionally found 
time for hunting—in which, upon my return journey, I was suc- 
cessful in meeting with large numbers of antelopes— I must have 
starved, This want of provision was the more keenly felt, through 
the constant partial immersions sharpening the appetite ; and on 
account of the difficulties of the march we were only able to have 
one meal a day, so that one’s stomach was never thoroughly 
satisfied. My butter, which I had exhausted, I was compelled 
to substitute with goat-fat, and later om even with oil. For- 
tunately I always preserved a stock of tea and salt. 

I travelled from here to Seriba Sjabbi, several days’ journey to the 
south-east. After travellingfor days through nothing butdesert, we 
reached the territory of the principal chief of the Niam-Niams, 
called Nganji, with whom Abu Tsammat stands upon a friendly 
footing. Farther on, we passed through a district which 1s quite 
under the subjection of the latter, and governed by a former 


Niam-Niam soldier placed there by him. A Seriba and thirty . 


warriors suffice to maintain his authority in this tolerably populous 
district. From here we traversed the country under the rule 
of the powerful chief Uando. Notwithstanding threatening 
rumours, we found him peaceably inclined, and he offered ‘me as 
a present a large pot containing the entrails of an elephant a hun- 
dred years old, which my people, to whom I handed the delicacy, 
assured me was very tough and rather high. After passing 
through another desert for several days, we reached the territory 
of the Mombuttn King, Munsa, whose residence was the most 
southern point reached by me, situated a little beyond the third 
degree north latitude. The southern part of it lies on the great 
Ueile river, which appears to me to be the upper Chari, 
flowing into the Tschad lake, and which resembles the Blue 
Nile, near Chartum, 

I could fill volumes were I to relate all my experiences at 
the court of this wild brown Cæsar, covered all over with red 
copper spangles, and looking like a well-furnished kitchen ; of 
his numerous wives, painted in all the colours of the rainbow ; 
of his immens@palace, resembling a raiiway station, one of the 
rooms of which, and where I was first received, being 100 feet 
long by 50 feet broad, and 40 feet high. 
possible for mg, however, to pass oves in silence the horrible 


cannibalism which is here, as well as among the real Niam- - 


Niams, everywhere in vogue. Munsa dines off humaw flesh 
every day of ‘his hfe; the Mombutti people make regular 
battues upon the wilder negro races in the south, where those 
that are killed are at ence cut up, the fat 1gemelted down, and 
the flesh dried. ‘Those that are captured are driven off to be 
slaughtered at convenience. 

The,Niam-Niams are thrown more upon their own resources. 
If? however, there should happen to be a cessation of internecine 
feuds, they attack the Nubian caravans,ealthough it should be to 
their intere&t.to keep the peace, as'they are well paid for their 


ivory and provisions with copper and Blass beads, and their 
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chiefs receive rich presents. Itis true the Nubians are not so 
philanthropic in their seribes, but in respect to the Nram-Niams, 
es aan be said against them, as hostilities would destroy the 
obje& they have in view. The buried ivory fannot be discovered 
by any divining rod ; there are no cattle to be.stolen; and the 
women and children always hide themselves at once, and in 


e time, in the impenetrable thicket of the woods, so that no booty 


is to be obtained in slaves. . It is, therefore, however improbable 
it may sound, the Niam-Niams who, entirely through their 
horrible lust for human flesh, commence the war. ‘‘ Flesh, 
flesh !” is their war-cry, and a few female slaves, at least, who 
have lost their way in fetchmg water, are sacrificed to their 
cannibalism. i 
“. The journey back was commenced by the same route. On 
touching upon Uando’s territory once more, alarming rumours 
reached us. It was said that this chief had brought out the whole 
of his force of warriors to bar our passage ; in fact we discovered 
that the first villages we came to were deserted ; armed Niam- 
Niam warrtors lurked @verywhere in the tall grass, and ap- 
proached within range of our guns. But they did not show 
themselves particularly desirous of entering into hostilities 
with us. At one of the next villages, where Abu Tsammat re- 
ceived from the head man some ivory which he had left behind 
him upon the outward journey, several Niam-Niam men press 
their services upon us as guides or parlementaires. I was,fully 
convinced of the existence of treachery, and vainly endeavoured 
to persuade Mohammed to seize some of these spies, and hold 
them as hostages. He had to repentit bitterly. After a short 
time they proved themselves to be assassins sent out by Uando, 
as the chief fondly imagined that the caravan would fall into 
his possession upon the death of the leader. Mohammed rode 
in front upon his mule ; close behind him came the Niam-Niams. 
I followed a few paces behind them, and carried my gun myself, 
whilst Mohammed, accoriling to custom, had his carried after 
him All at once I heard shots, and saw Abu Tsammat fall 
from his saddle covered with blood. One of the Niam-Niams 
had given him a thrust with his spear; the assassins made off, 
and were lucky enqugh to escape, notwithstanding the shots that 
were sent after them, aw there could be no question of pursuing 
them into the thicket. At the next village halt had to be made 
for the purpose of rest. The place was almost entirely in flames, 
and an entrenchment was made from the débris of the houses. 
Fortunately, the wound of the leader of the caravan, alfhough a 
very severe one, it having been increased by drawing out the 
barbed point of the spear, was not very deep. With a num- 


- ber of entomologist’s pins which I happily possessed, I managed to 


sew it up, and in three days’ time the wound was nearly closed, 

and would have been soon completely healed 1f Mohammed could’ 
have kept himself quiet. During our enforced stay at this place 
we were frequently alarmed by demonstrations on the part of the 
enemy, but they could not summon up resolution to attack us 
seriously. 

Busier times soon followed. The most serious pait of the 
journey was the passage across the rivers, which, although we 
now followed a more easterly direction in order to avoid several 
of them, was occasionally used by the Niam-Niams for an attack 
uponus. The noise and shouiing may well be imagined, when 
for instance a female slave completely disappeared with her bur- 
den in.the flood, the beating of the Nubian soldiery, the clatter 
of.the pumpkin shells and kettles ; all this increased by a hail of 
arrows hurled by unseen hands from the adjacent thickets. How- 
ever, we passed through without any loss; the enemy did not 
venture upon approaching near enough to hurl his costly iron 
piojectiles, but contented himself with bamboo arrows with heads 
of hard wood. Another division that was allied to us, but which 
had separated itself from us on the outward jogrney, was not 
so fortunate, as whilst it was endeavouring to join us 
upon the return journey, it was attacked during the passage over 
the river by an overwhelming force. The leaderand several of 
the soldiers. were killed outright, others were severely wounded, 
so thas the company was compelled to leave many valu- 
able articles behind, in order to get out of the’ swamp as 
quickly as possible, and thus secure its retreat. After a very 
fatyrning march, Iejhus at length reachedeSeriba Tsabbo once 
more, wheræ I intend resting for some weeks to recruit my 
strength, and to complete my collections and correspondence. 
Upon the road I had to cross once more the river Tondy, the 
passage of which I have made so frequently. As there is ®n 
utter lack of boats, all the baggage has to be conveyed on little 
rafts, each of which is Steere by a swimming negre®actoss the 
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raging torrent. I can only express satisfaction with the result of 
"my journey, although the direct distance travellad was not very 
great, being from here to Muxsa’s town about seyenty-five German 
miles, I became acquainted with races, which, until very re- 


cently, had never come into contact with European and-Onental , 


civilisation in the slightest degree, an 
themselves a perfectly independent stgg€ of cultivation, so strange 
and uncommon that one*imagined hfmself ip a new world when 
among tfem. Not a scrap of European ae not a single 
glass bead semains with ;Mombuttu to remind one of the con- 
nection, opened up by Mohammed Abu Tsammat a few-years 
ago.. Extraordinary to relate, there was no trace whatever to be 
found there of the great lake mentioned by Piaggia, and ®pre- 
viously by von Heuglin, although we met with various tribes of 
the Niam-Niams, and were well supplied with intergreters. I have 
naturally laid down my route carefully, have made a collection of 


ho had developed for 


words-of the different languages spoken by the races visited by a 


me, and have taken the dimensions of numberless individuals, 
amongst others, several of the Acku dwarfs, whom I met at the 
court of Munsa, and one of whom [‘took away with me as mty 
faithful attendant. The remains of the Mombuttu feasts furnished 
several skulls for my collection. The booty in plants was also a 
very extensive one. I have made up my mind, upon important 
grounds, ‘to femain here for another year, and to make another 
journey into th@Niavn-Niam country, but this time by a westerly 
‘route, in order to clear up several remaining doubts as to the 
geography of this country, which was never traversed before me 
by a single European. 
G, SCHWEINFURTH 
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SCIENTIFIC SERIALS 


Pogeendorff's Annalen, 1870, No. 8—The following are the 
contents of this number: (1) ‘‘ Thermochemical Researches” 
(sixth, seventh, and eighth parts), by Juliuse Thomsen. This 
forms the concfision of Thomsen’s researches into the thermal 
effects of the neutialisation of acids, and ends with a collective 
statement of results. The experiments relating to what the 
author calls chemical “avidity” are likely sermusly to modify” 
commonly-received views of chemical action, showing as they do 
that the heat of combination between acids and bases is not a 
measure of their tendency to combine. (2.) ® Researches relat- 
ing to Electrical Discharge,” by W. von Bezold. Experiments 
relating to the propagation of sudden electric waves in branched 
conductors. The author finds, among other results, that the 
‘velocity of such waves is independent of the snaterial of the con- 
ductor ;, his experrments also indicate the existenge of electrical 
phenomena analogous to the reflexion and interference of wates, 
(3.) “On the Electro-motive Force of the Voltaic Arc,” by W. 


von, Bezold, Edlund has shown that the electric light plays the% 


‘part, not merely of a resistance interposed in the circuit, but also 
of an inverse electro-motive force. Von Bezold attempts an ex- 
planation of this fact, founded on the consideration that the dis- 
charge between the carbon-points must be periodic mstead of 
continuous, and therefore their difference of tension a variable 
magnitude, whose maximum exceeds the electro-motive force 
corresponding to the resistance of the arc and the mean strength 
of the current. (4.) “On the Theory of the Electrophorus 
Machines and of the Supernumerary Conductors,” by P. Riess. 
(5.) “On the Specific Heat of Water in the neighbourhood of its 
maximum density,” by L. Pfaundler and H. Platter. The 
authors determined the specific heat of water between o° and 
11° C. by mixing weighed quantities at known temperatures be- 


tween these limits, and observing. the temperature of the mix-- 


ture. From their results, they calculate an empirical formula 
containing the fourth power of the temperature. Taking the 
specific heat at o° as I, they find that at 1°'25 it is only o°9512, 


-while at 6°°75 it is 1'194, and at 11° it is again as low as 10298." 


(6,):‘* Acoustical Studies of Flames,” by E. Villari. The author 
found. that the tone of a vibrating tuning-fork was geinforced 
when brought near to a large gas-flame. When the flame, which 
was thus thrown into sympathetic vibration, was looked at 
through radial slits m a rapidly revolving opaque disc, ıt was 
found that, if the fate of rotation of the disc*bore the proper re- 
lation @ the rate of vibration of the fork, the flame appeared to 
be divided by stationary bands showing alternate maxima and 
minima of brilliance. When the rate of vibration was changed, 
but all other circumstances remained unaltered, the distance be- 
tween the bands was found to vary inversely as the rate of 
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vibration. (7.) ‘On the ratio of transverse contraction to longi- 
tudinal extensien,” by HeimucheSchneebeli. The author has 
applied Kundt’s\node of measuring the length of stationary 
waves:to,the comparative measurement of the rates of the tor- 
e sional and longitudinal vibrations of steel rods, and hence to the 
determination of the Baio between the transverse contraction 
. and longitudinal extensio produced by stretchufg forces: th® 
mean results agree closely With those obhined by Kuchhoff and 
Okatow, as well as by Everett (Phil. Trans. 1867), froh experi- 
ments on flexure and torsion. (8.) ‘On the compensation of an 
optical difference of path,” by J. L. Sirks, An investigation of 
the condition under which the interference tints produced by 
polaftsed light passed through a thin plate of crystal can be 
achromatised by a compensating plate of selemte. ' (9) “ Re- 
joinder to Drg Most,” by L. Boltzmann, relates “to- the second 
law of thermodynamics. (10.) ‘*A contribution to the doctrine 
e of Molecules and to the theory of Electricity,” by C. Lorenz, An 
attempt to calculate the absolute number of molecules m a milli- 
gramme of water, founded upon Weber and Kohlrausch’s abso- 
lute measurement of the electro-chemical equivalent of water 
and on the difference of potentials required for its electrolygis. 
({11.) ‘* A contribution to the theory of ‘Terrestrial Temperature, ”. 
by O. Frolich. A discussion of Poisson’s expression for the ın- 
ternal temperature of the earth at small dépths befow the sur- 
face, as a function of the time and the superficfal temperature. 
(12.) ‘Remarks on the ‘Bohemian Diamond,’” by Prof. V. L, 
von Zepharovich. The author states that only ove diamond (not 
several, as has been implied m some reports) has been found in 
Bohemia ; that this was discovered in a workshop.in Dlasch- 
kowitz, where pyropes (garnets containing chromium) are ground 
and bored with the help of diamonds ; and that it is not yet as- 
certained how it came to be among the pyrope-sand in which it 
was found. (13.) “A remarkable stroke of Lightning,” by Dr. 
J. G. Fischer. By examining the position of the magnetic poles 
in various pieces of iron and steel which were magnetised by the 
passage of the digcharge, the author ascertained that the direc- 
tion in which the negative electricity passed ee eae into 
the ground, (14) ‘‘On the ratio of the specific -heat of air at 
constant volume to its specific heat under constant pressure,” by 
Mr. Witte. The author concludes, on experimental and theo- 
retical grounds, that this ratio is not constant, but is a function 
either of the temperature, or of the pressure, or of both, (15.) 
t On the minimu& of-prismatic deviation,” by A. Kurz (16.) 
‘An easy mode of preparing a liquid for the production of 
Plateau’s Equilibrium-figures without weight,” by Rudolph 
Bottger. ' 





The American Naturalist for December opens with a paper on 
thesF lora of fe Prairies, by Mi. J. A. Allen, in which he gives 
an interesting sketch of some of the peculiarities of the primitive 

@ flora of the Upper Mississippi prairie in northern Illinois, and 
central and western Iowa, not inaptly termed ‘‘the Garden of 
the West.” He remarks that the breaking and turning of the 
soil at once exterminates a number of the previously dominant 

- species, and instead of lingering as troublesome weeds, the more 
har@y exotics that through man’s influence assume an almost cos- 
mopoljtan habit, usurp their places, the cereals, the cultivated 
grasses, and the noxious weeds of the old world, thoroughly crowd- 
ing out the original occupants of the soil. “Dr W. Stimpson fol- 
lows with an article on the Distribution of the Marine Shells of 
Florida ; and Mr. A. S. Packard with one on the Borers of cer- 
tain Shade trees. Spring time on the Yuron, by Mr. W. H. 
Dall, gives an account of the sudden advent of summer in that 
territory. Mr. A. S. Collins on the Impregnation of Eggs in 
trout-breeding will be interesting to piscicultunsts in this country, 
explaining the principle of a new process pursued at the trout ponds 
in Caledonia, N.Y. The usual space is devoted to reviews and 
miscellaneous intelhgence, and we have some further details of 
papers read at the Troy meeting’ of the American Association, | 


The Fournal of Botany for January has increased the amount 
of its comtents by a 1eairangement of its type, without any 
corresponding increasein price. ‘We are glad to observe that it 
is intended to devote the journal more exclusively in future to 
British botany, thus supplying a want long felt by- workers in 
this department. Fh the present number there“are several articles 
of interest, mclugding a descnption (with plate) by M® Wor- 
thington Smith, of a new species of fungus gathered in Messrs. 
Veitch’s cool fernery at Chelsea; Observations on the genus 
Potta (of Mosses), by Mr. W. Mitten ; a few notes on Mr. 
H, C. Watson’s Compendium of the ‘Cybele Britannica,” by 
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the Hon. J. L. Warren ; and a Monograph of the genus AzgAron, 
belonging to Iridaceæ, by Mr. J. G. Baker. There is E a 
useful epitome of Dr. M‘Nab’s impértant paper on the ‘‘Tran- 
spiration of Aqueous’ vapour by Leaves,” to which we have’lfeady 
referred ; and the’column of short Notgs and Queries will be 
found interesting and valuable. 
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AND ACADEMIES 
LONDON 


Zoological Society, January 3. — Professor Huxley, 
F.R.S., V.P., mm the chair.—Prof. Flower exhibited amc 
made remarks on a mounted skull of the Common -Stui- 
gton (Acipenser sturio), from the Museum of the Royal 
College of Surgeons, in which the cartilaginous portions 
had been replaced by a wooden model. -—- Mr. ‘Tegetmeier 
exhibited and made remarks on a spe@men {in th® flesh) of a 
female of the Great Bustard (Ots arda), which had been killed 
on the 29th ult. near Feltham, in Middlesex,—Mr. Gould exhi- 
Lited and made remarks on a‘skin of Lady Rosse’s Touraca 
(Musophaga rossué), just received ina collection of birds from 
Loanda.—Mr. Wallace read some extracts from letters received 
fiom his brother, Mr. J, Wallace, containing remarks on the habits 
of a Species of Lizard (P4rynosoma) and Rattlesnake (Crotalus), as 
observed in Californi.—A tenth letter was read from Mr. W. 
H. Hudson, on the ornithology of Buenos Ayres. — A 
letter was 1ead from Mr. E. P. Ramsay, giving parti- 
culars respecting the habits of the new Austialian Mud-Fish 
(Ceratodus Forsteri).--The Secretary read extracts from some 
correspondence between himself and Mr. G. W. des Voeux, 
Administrator of the Government of Santa Lucia, as to the 
best method of destroying the Potsonous Serpents (Crasfedoce- 
phalus lanceolatus) found in that island.—Mr Sclater exhibited 
and made remarks on the horn of the male Rhinoceros, which 
that animal had torn off in the Gardens on the roth August last. 
—Mr. Flower read some notes on the skeleton of the Austialian 
Cassowary ( Casuarius australis), in which tle@ifferences between 
the skull of that species and C. ga/eatus were pointed out. Mr. 
Flower’s observations were based on the skeleton of this bird, 
transmitted to Mr. Sclater by the Messrs. Scott, of the Valley 
of the Iggoons, Queensland, aud now in the Museum of the 
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Royal College of Surgeons.—A communication was read from’ - 


Mr. Andrew Murray, contaming some notes on the structure of 
the young of the Sterlit (Acipenser ruthenws),—-A communication 
was read from Mr. George French Angas, containing 
descriptions of thirty-four new species of shells from Australia. 
—A joint communication was read from Dr, G. Hartlaub 
and Dr. Finsch, on two collections of birds from the 
islands of Savai (Navigator group) and ‘Rarotonga (Hervey 
group). Several new species were described in this paper, the 
most remarkable of which was a new form, allied to Galinuda, 
from Savar, proposed to be called Pareudtastes pacificus. - 


Geological Society, December zI. — Mr. Joseph Prest- 
wich, F.R.S., President, ın the chair. ‘On Lower Tertiary 
Deposits recently exposed at Portsmouth,” by ‘C. J. A. Meyer, 
F.G.S. The author described some exposures of Lower Ter- 
tiary deposits mate during excavations for the ‘‘ Dockyard Ex- 
tension Works” in Portsmouth Harbour. The thickness exposed, 
exclusive, of alluvial deposits, amounted in all to 127 feet. 
The beds dip 5.S.W., or nearly south, 24 to 3 degrees. The 
author grouped them under the following divisions, in ascendmg 
order :— 

“1, Clays and sands with pyrites, 36 feet. 
2, girgillaceous sands with Dentalium, 25 feet. 
3. Sands with Zinzgula, 8 feet.-. 
4. Clays with Cyprina and sandy clays, §5 feet. 

, The authomipdicated the fossils contained in each of these di- 
visions, rematking upon the range of some’of the species, and 
upon the apparent mixture of London clay forms with eothers 
usually regarded as characteristic of higher or lower beds which 
occurs especially in the ‘‘ Zingula sands.” He ‘suggested that, 
as the species foune here present some slg@ht differences from 
those occurring in other deposits, the difficulty might be got over 
on Darwinian principles. The author considered that the fossils 
did not furnish any satisfactory evidence of the true position of 
t#ese eds ; but, from stratigraphical evidence, he regarded them 
as being included in group 3 and gart of group 4 of Mr. 
Prestw&th%e section of the Whitecliff, strata inthe Isle ot 
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Wight. ° He concluded with some remarks on the superficial 
deposits consisting of gravel and old and 1ecent mud over- 
lying the Tertiary beds Jin the section described by him. 
Prof. Ramsay called attention to the value attaching to such 
obsetvations as those of the author on-the nature of the super- 
ficial deposits.-Mr. Egheridgé observed that the presence-of the 
Lingula determined the position of the Bognor beds in the series, 
though there appeared great difficulty in fixing it stratigra- 
phicalfy. The commingling of species exhibited in this instance 
of shells hitherto supposed to be peculiar to certain horizons, he 
Jegarded as very remarkahle.—Prof. Morris observed that the 
section seemed to show, not only the order of the beds, but their 
manner of deposition, the wholehaving formed part of a tranquil 
sea-bottom. He remarked on the difficulty of separating the 
more recent mud deposits from the beds of more ancient date. 
He pointed out the method of formation of septaria apparentdy 
by segregation, as they sometimes included undisturbed parts of 
the beds. The number of bivalves bored by carnivorous mol- 
lusks.was yemarkable, as was also the absence of Pectunculus. 
—Mr. Gwyn Jeffreys observed on the habits of Lingula, which 
had been by some regarded as an annelid, and not as a mollusk. 
It afforded a curious instance of the persistence of species, as 
there was no distinction that could be established between those 
of the Crag and of Silurian times, It lived at the present time 
between high and low water mark, and the Fanopea atea 
slightly lower level, and probably had done so in Tertiary times. 
Mr. Evans inquired whether the upper -gravel, like that on the 
shore of Southampton Water, contaimed any flint implements 
Mr. Meyer replied that he had not examined the gravels with 
that view. —‘‘ Note on some new Crustaceans from the Lower 
Eocene of Vortsmouth, collected by Mr, C. J. A. Meyer, F.G.S.” 
by Mr. H. Woodward, E.G.S. Mr. Woodward drew attention 
to the occurrence in the fossil state of pelagic forms of Crus- 
tacea armed with long spines on the latero-anterior angles of the 
carapace. Two Eocene forms had been described by Dr. Al- 
phonse Milne-Edwaids, namely, Zxoplonotus armatus and 
Psrammocaremus Hericartit. Two, new forms, differing generically 
from the above, but probably referable to the same family (the 
Portuniday, were dggcibed, under the names of Kiachisoma (g n.), 
R. echinata, and R. biSinosa. A third form, belonging to the 
Corystidæ, was then noticed. This family, represented in the 
fossil state by the genus Palæcen ystes, 1s well known in the 
Gault and Upper Greensand of Folkestone and Cambridge, 
one species ranging up as high as the Maestricht beds. 
The occurrence of Palgocorystes in the Lower Eocene is of great 
interest. Mr. Woodward named this new Faleocorystes, P. 
giabra. 3. ‘*On the Chalk of the Cliffs from Seaford to East- 
bourne, Sussex,” by W. Whitaker, F.G.S. — The author com- 
pired the chalk of the Sussex coast with that of the Kentish 
“coast, and stated that it consisted of the following divisions in 
descending order :— * 7 

"1.. Chalk with flints of great thickness. 

2. Chalk with flints and nodular layers, weathering rough. 

3. Chalk without flirts, but with nodular layers, weatherin 

rough. i 
4. Thick-bedded massive chalk without fiints. 
5. More thinly-bedded chalk without flints, but with marly 
beds. 

6. Chalk-marl, 50 or 60 feet. ns 

The highest of these divisions stretchesas far eastwards as Beachy 
Head, and forms the whole of the cliffs to within a short distance of 
thatpomt. 4. ‘‘On the Chalk of the southern part of Dorset and 
Devon,” by W, Whitaker, F.G.S. The div.sions of the chalk were 


“traced by the author westward from cliffs on the north side of 


Swanage Bay to beyond. Beer Head in Devonshire. At first the 
succession of the beds..was shown to be as in the Isle of Wight, 
namely :— T e 

1. Chalk with flints, very thick. 
2e Chalk with few flints. 

3. Chalk-r8ck, very thinly developed: . 
4. Chalk w.thout flints. tid. 
= s. Chalk-marl. 


It was shown that the lower beds became thinner westward, 
intil, at one part of the Beer Head section, the chalk with fits 
rested at once on the Upper Greensand ; and the following 
general conclusions were drawn :—-That the chalk-marl thins 
westward, and its bottom part becomes marked by the presence 
of quartz-grains, showing pezhaps signs of a less deep-sea @hargc- 
ter than usual, That the chalk without flints thins westward 


{from about 200 feet in fhe Isle of Wight), until,-in Weypnshire, 
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Blackdown-beds, which,had been r 
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itis but 30 feet thick, or even less. Thè consequent nearness of 


-the-chalk with flints to the Greensand .helps to. explain the de- 


posits of flints on some of the Devonshire hills, * Mr. Etheridge 
pointed out the resemblahce -between thg series- described 
by the author and that of the chalk of gntrim. He, thought- 
it probable that the cretaceous beds hød originally extended * 
over the wholg of Western England. gfe called attention tothe _ 
rdedas' Upper Gréensand, * 
but certginly were not so, though probably Cretaceous, as well 
worthy of examination. Mr. Flull hoped that some Fellows of .. 
the Geolofical Society would extend their examination of the - 
chalk into Ireland, and visit the Antrim district. It was the | 
case there that the Chalk with flints rested immediately og the 
Upper Greensand, thongh there was an intermediate band known 
as the Mulatto-bed, which might possibly represent the Chalk- 
rock. Prof. ‘Morris thought the paper afford@d evidence in . 
favour of the Chalk having been deposited in a sinking area, 
and duringsthe process various alterations in the conditions took œ 
place. Mr. D. Forbes inquired as to the character of the 


nodules mentioned, and whether they were siliceous or not? | e 


Mr. Meyer mentioned that neam Branscombe there oc®urred a 
baad within eight feet of the Red Marl, containing fossils . 
apparently ‘the same as those of Blackdown. Mr. Whitaker ` 
had purposely- avoided characterising the greater part of the 
Greensand-bedg as either Upper or Lower. He thought the 
Cherty-beds of the west were stratigraphically higher than those 
of the Isle of Wight. The nodules inquired about were not 
siliceous, though probably contammg some silica, but were 
rather phosphatic. : N 


Anthropological Society, January 3. Dr. Charnock, V.P.; 
in the chatr.—Captain C. C. Poole, of Myansung, Pegu, was 
elected’a Fellow. Professor Cav. Luigi Calvri, of Bologna, Was 
elected a correspondmg member.—Mr. Joseph Wilkinson ex- 
hibited and described a collection of human remains, weapons, - 
and other works of art, found in an Anglo-Saxon cemetery: near 
Barrington, Cambridgeshire. —Dr. Richard King read a paper on 
“The Manx af the Isle of Man.” The author treated of the 
physical and p&ychological characteristics of the people of the 
isle, who, he maintained, were a pure stock of the great ‘‘Keltic” 
division of mankind’; of their history, superstjhions, languages 
literature, and works of art, and the statistics of population. On 
the latter, however, further information was required, which Dr. 
King hoped the census of 1871 might supplyg—A paper by Dr. 
Beddoe, president, was read ‘‘On the Anthropology af, Lan- 
cashire,” The pre-historic antiquities of Lancashire are rather 
scanty, and the early and medieval history of the north-west of 
England is remarkably barren as compared with that of the north _ 
eastern district. The inhabitants of Salfor® werg of Teutonic 
character, having been colonised during the Roman period ky 2 
cohort “of Frisians, a few Danish, and other Scandinavian 
elements being present. The latter appear to be the strongest.» 
The Saxon, or Angle, is in some force, as is also the Keltic, 
which, however, seems to have been partly Gaelic, and not 
wholly Kymric, as‘ might, perhaps, have been expected. The 
effect of the Norman Conquest on the race elements in Lan- 
cashire would probably be inconsiderable, though there, aselse- 
where, the Anglo-Danish, or Anglo-Norse, aristocracy, may have / 
been somewhat more diminished, by slaughter and emigration, 
than the commonalty, whose blood may have had a largeradmix: 
ture of the Keltic element. 


” Entomological Society.—Mr. Alfred R. Wallace, Presi- 
dent, in the chair. Dr.’ Russ, of Toronto, was elected a mem- 
ber. The fourth part of the Transactions for 1870, published in 
December, was on the table. Exhibitions of British Zeprdoptera 
were made by Mr. W. C. Boyd and Mr. Verrall; and of West 
Alrican Lepidoptera, by Mr. Butler. A paper by Mr. Hewitson 
was read, entitled, ‘New Species of South, American Diuinal 
Lepidoptera” 


‘ 


BRISTOL © 
The Observing Astronomical Society. — Report’ of 
observations made by the members during the pefiod from 
August 6 to October 7, 1870, inclusive. (Continued from page 
40.) . : 
Aurora Borealiss—Mr. John Birmingham, gf Millbrook, Tuam, 
whites 5°" Though the night of the 24th September, when there 
was no moon and a densely cloudy sky, ought to-have been 
extremely dark, it was, on the contrary, about as bright aš if 
the moon: were full, ‘and the sky was similarly overcast. This 
extraordinary brightness began to decrease at eleven o’clock, and 
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contjnued dynmishing up ÄI midnight, whef the clouds cleared 
away, and revealed an Aurora Borealis of rare splendour, though 
it was doubtless inferior to what, unfortunately. the state of the 
sky prevented from\being observed previous to eleven o’clock, 
The amoral arch was Wgnting, but long beams extended up from 
itg usual position, and bliant coruscations were flashing alinost 
on every side to the zenit even at times from the south. At 
precisely ot 4o™ G.M.T. th&g was a well-defined corona, with 
its centre exactly at Reta Ailtronmede. By means of a lamp 
held at some distance, with the aurora as a background, Iwas 
enabled to position three spectroscope lines with a smaÑ pocket 
instrument. These were the usual bright band in the green, a 
very fajpt one near it on the left, and one of medium brightness 
near F. On the niglit of October 14, during another 1emark- 
able display, when the intense red of broad areas of light did 
not seem enfeeblagl by the rays of a very bright moon, there was 
no indication of a red line in the spectroscope. In fact, there 
was here no line whatever to be detected, and the whgte light 
seen in some parts of the sky gave only.the one principal line in 

jthe green.” Mr. H. Michell Whitley, of Truro, reports that 
on S¥ptemiser 2I he observed aurgra-parallel streaks of a rosy 
hue reached to an altitude of about 30° fading away ande 
reappearing in fresh position. eOn September 24 another aurora 
was observed by him. “At times the streaks almost, reached 
Polaris. On the following night a repetition of the phenomenon 
occurred, He observed that the stieamers, after fading and dis- 
appearing, would again appear in all their beauty in fresh 
positions, when the sky would glow like a furnace, lighting up 
the sunounding scenery, as if it were illuminated by the reflection 
from some distant fire. About 8e 15" a beautiful rosy beam 
enveloped Capella, whilst afiery, glowing cloud lay a little to the 

Feast of it. At this time the display was at its maximum 
degree of splendour.” Exhibitions of aurora were also observed 
by the Rev. S. J. Johnson, of Crediton, Mr William F. 
Denning, of Bristol, and other members of the society. 

Occultation of the Planet Saturn —Mr. E. B. Knobel writes 
that this phenomenosg was observed exceedingly well at Burton- 
on-Trent. ‘‘ The disappearance occupied 1™ 105, ele was too 
much twilight for me to pick up Titan. The reappearance was 
observed to perfection, as far as atmospheric influences went, 
and, notwithstandifig the low altitude, definition was very sharp 
as the planet emerged behind the bright limb of the moon. 
Ball’s division, the shadow of the planet onthe ring, and belt across 
the planet was quite distinct. The colour or rather the compari- 
son between the colcurs of the moon and Saturn was decidedly 
different fiom that noticed at the April occultation. In conse- 
quence of low altitude, Saturn appeared of a light Zver colour by 
the side of the yellowe moon, whereas in April the colour of 
Satarn was mor@greenish. According to my rough observation, 
the tinfe dwing which Saturn was fofally occulted was 1 11™ 358.” 
The Rev. S. J. Johnson, of Crediton, reports that at 4? 40™ he 
fit observed the moon, but could not make out the planet before 
a quarter to six. “Satur was then visible though somewhat 
faint, with a power cf seventy ona 24in. aperture ; with 150 it 
almost faded away in the field of view. The planet appeared. 
very dyjl atts emersion.” Mr.- George J. Walker, of Teign- 
mouth, witnessed the disappearance of the planet with a 2in. 
O.G., power 32. The Moon totally obscured Saturn at 
gh gsm gs5, town mean time, which equals 5" 59" 445 G.M.T. 
Mr. J. C. Lambert, of Sleaford, gives the following times of the 
disappearance of the planet and its ring :—First contact with 
iing, 6 4™ 2°; first contact with globe, 6" 4™ 145; disappearance 
of globe, 68 4 50°; disappearance of the 1ing, 6" 5™ 65. 

Fupiter—Mr. Av P. Holden, of London, writes : “The chief 
feature m the belt system of this planet has been the darkness of 
the permanent belt, which lies mdway between the equator and 
the N. pole. Up till about the end of September 1t was so dark 
as to be ieadily visible with a very low power. “Since then it 
appears to have brightened somewhat.” Mr. H. Michell 
Whitley observed the planet on September 20, Ir} to 11" 30™: 

“The equatorial zone is.of the same copper coloursas during the 
last oppositi®n, and cf quite as deep a shade. The streaks N. 
and S. of this zone pale yellow. The nanow sharply-defined 
belt N. of the N. yellow, streak is ofa finer tint than in the spring 
of this year, being of a fine purple grey, with a yery perceptible 
tint of rose colour ım 1t - N pole, grey. The narrow band S. of 
S..yellow.streak nog as finea colouras the belt N. of N. yellow 
streak, being purple grey—S. Pole, grey.” : 
The Nebula in the Fleiades.—Under very favourable atmo- 
spheric ‘circumstances, Mr. Albert P. Holden, of London, has 
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had a very careful search for this object with his 3in. refractor of 
gey fine definition. He says: ‘Although favoured with good 

yesight, I entirely failed to pick it up. Upon comparing the 
image of Merope, as seen in the telescope with that of the /ycida 
of this group, a very perceptible difference was observable. The 
rings surrounding Merope were more num@rous, and had a very- 
misty, ill-defined appearance; they were also markedly extended 
in a direction N. of the star. With these exceptions not the 
slightest tiaces could be found of the nebula, It has been Seen 
with only 2in. Webb saw it readily on October 6, 1863, but 
found it ‘very feeble’ on September 25, 1865. Any member 
of the society, working with a large aperture, would confer a 
favour by searching for this object.” 

Coggia's Comet.—This comet has been seen on several occa. 
sions by Mr. George J. Walker, of Teignmouth. On the zoth 


andegoth of September it was in the field with a large number . 


of eight and nine mag, stars. 


"It looked like a tolerably bright 
globular nebula.” r 
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Literary and Philosophical Society, December 27, 1870-~ 
E. W. Binney, F.R.S., President, in the-chair. ‘ Observation 
of the Eclipse of the Sun, December 22, 1870,” by J. B. 
Dancer, F.R.A.S. The eclipse of the sun on Thursday, the 
2anq of December, was favourably observed at Ardwick. Al- 
though g slight fog prevailed, all the details of the phenomenon 
were distinct, and tolerably well defined. A number of spots- 
were visible on the sun’s surface, two of ‘which were of some 
magnitude. The nuclei of thess spots were linked together by 
maculze, and surrounded by a penumbra which extended to a 
considerable distance. Facule also were very numerous and 
distinct. The approximate times of contact taken by a chrono- 
mete corrected by the standard clock at the Town Hall were as 
follows :—first contact of the moon’s limb with the sun rgh gm 
49°; Contact of moon’s limb with nucleus of the first large spot, 
11h 31" 368; with the nucleus of the second large spot, 11 37™ 
208; last contact of moon’s limb with the sun, Greenwich mean 
time, 15 37™ 38. The temperature during the piogress of the 
eclipse was taken at intervals by a mercurial t ometer with a 


black bulb 7 vacuo, exposed to the sun at®the héight of 4 feet 


from the ground. 
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I had an impression that the moon’s edge could be traced 
a short distance from the edge of the sun at the upper and 
lower points of contact, but this might be imagination.” The 
black ‘surface of the moon appeared very uniform in colour. 
I ‘tried with powers of 80 and 180 to distinguish ‘the ‘moon’s 
disc, but did not succeed. Light clouds were passing over the 
sun’s disc at this time. The diminution in light was quite 
perceptible at the time of the greatest phase. Mr. Baxendell 
said that he obseived the commencement of the Eclipse at 
Cheetham Hill. The first contact took place at rI} 5™ 46-2° 
G.M.T. or 24°2 seconds Jater' than the time calculated by 
Mr. Dickinson and Mr. Hind. The definition of the limbs 
of the sun and moon, and of the spots on the solar disc, was 
remarkably good, and he did not think his observation of the 
time of first contact could be ım erro: to the extent of one second. 
The limb of the noon on the sun’s disc appeared to be more 
sharply defined than the sun’s limb. No distortion of the cusps 
was noticed. Unfortunately he was obliged te leave the 
observatory befdre the end of the eclipse, and therefore did 
not observe the time of last contact. i 


o EDINBURGH 
Royal Society, December 19.;-Dr. Christison, the Pre- 
sident, in the chair, “Thee following paperg Were read r. 
Additional Remarks on the Theory of Capillary Attraction, by 
E. Sang, Esq, C.E. 2. Laboratory Notes: On Thermo- 
Elegrici#y, by Prof. Tait. An endeavour to prove, experi- 
mentally, that the electric connection of heat is proportional to 
the absolufe temperature, and an applicati€®n of this result to the 
° ` 


@ e + 


wl 


on 


micasurément of high temperatures. (3 and 4.) Note on Linear 
Differential Equations in Quaternions, and Note on some Qua- 
terpion Integrals, by Prof. Tait. 
iimeter, py Prof. Crum Grown. The author had, some years 
back,* ordered. the construction of an instrument on the same 
principle as that lately described by Bunsen. It is not yet 
completed, and he sent this note, not of course to claim 
priority, but to reserve to himselfthe right to use his own instru- 
ment® 


Royal Physical Society, December 21.—Mr. R. F. Logan 
in the chair. The office-bearers for the session were elected as 
follows :—Presidents: R. F. Logan, C. W. Peach, Dr. Robert 
Brown. Council: James M‘Bain, M.D., R.N. ; Stevenson 
Macadam, Ph.D.; Andrew Wilson, Robert Scot Skirving, 
David Grieve, Professor Duns. Secretary: John Alexanger 
Smith, M.D. Treasurer: Henry Budge, C.A. Assistant 
Secretary : James Boyd Davies. Honorary Librarian: Andrew 
Taylor. The Secretary exhibited the head of a roedeer, with 
the upper-art of each®horn bent backwards into a hook shape, 
or rather a complete loop ; probably due to an injury when the 
horns were growing. He also exhibited a curious large speci- 
men of a pigeon, with a bluish-grey head, mottled with white, 
and rest of plumage nearly white, the back and wings mottled 
wth a few darker feathers ; tail large, nearly white; the brgast 
and abdomen show traces of the reddish colour of the gushat, 
and the sides of the neck also showed the -bright white spot, 
slightly bordered with gieen and red reflections, as in the cushat. 
It was shot in company with a flock of wood pigeons at Ald- 
rught, near Elgin, m December, 1869. The bird has been sup- 
posed to be probably a hybrid between the cushat, or wood 
pigeon, and a fancy domastic pigeon, as a pouler, being rather 
larger in size than the cushat. If this were so, it is perhaps the 
first instance of the kind that has been observed ; but probably a 
much more simple explanation may be given by considering it 
simply an albino cushat, or variety showing the plumage much 
changed to white. ` Very little variety occurs in the plumage of 
the cushat, so that the specimen is a rare one. The secretary 
also exhibited a specimen of the Ladrus mixtus, or cackoo wrass, 
taken’on a long or hadock line in the Firth of Forth, in Sep- 
tember, 1870. Itis common on some rocky coasts, and speci- 
mens have been taken acording to Mr. C. W. Peach, at Wick, 
Iverach, and Kirkwa, in Orkney, but has apparently not before 
been recorded as taken in the Firth, The Zabrus tr@iaculaius, 
or three-spotted wrass has, however, been taken -oncee or twice 
in the Firth .of Fourth ; and, according to Dr.~Gunthr, in his 
valuable ‘‘Cataloge of Fishes,” the latter is not a distinct- 
species, but simply the female of the Labrus mixtus—Mr. 
Robert Brown, Ph. D., DLA., submitted some recent observa 
tions regarding the Arctic: marine currents, . ‘The author consi- 
dered that there, were three main currents, which traversed th 
Arctic, American and European seas, exclusive of those of Asiae 
and Behring Straits. These were:--1. The current sweeping 
out of the Kara Sea to the westward, getting deflected against 
the Greenland coast ; sweeping down that coast at the averag 
rate of eight knots an hour, varying according to the season, 
doubles Cape Farewell, and then runs north along the western 
shores of Greenland, decreasing in rapidity and in breadth from 
about 100 miles, to which it stretches at Cape Farewell, until its 
force is exhausted at near Disco Island. “This current jams up 
the eastern shores of Greenland, within which it is always on the 
move summer and winter, and as seen rounding Cape Farewell 
is known to Davis Streit navigators as the ‘‘Cape Ice.” It 
brings into Davis Straits great quantities of driftwood and Polar 
bears. 2. A current down Davis Strait. About Rifkol it 1s 
deflected off to the westward, and flows down the western shores 
of Davis Strait, carrying down great quantgies of icebergs, 
which strand and mélt on the banks of Newfoundland, there 
depositing thejr loads, others helping to form these banks. Here 
it meets with the Gulf Sstream—the meeting of the cold and warm 
currents giving rise to the fogs so characteristic of that locality. 
At the mouth of Davis Strait there is an indranught,of the Gulf 
Stream, which joins the Cape ice on the Greenland coast. It is 


` also to this indraught that the drift mahogany logs, now and then 


picked up on tka Greenland coagt, ae due, 3. The Gulf 


_Stream, with the exception of the indraughtalready mentioned, 


_ 


does not enter Davis Strait, but sweeps across the Atlantic, re- 
taining some degree of warmth as far as Novai Zemjai, and 
landing tropical products’ on the shores of Iceland and Sfitz- 
bergen. It is to.this @rrent that is due the freedom of the har- 
bouts of Norway and, South-Western Iceland frona cee 
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(5.) Note on an Ice Calo-® 
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l Hoia - e a Pup with the light of the chypmosphere, give $ a 

: ~ ‘THURSDAY, JANUARY 19, 1871 sort of-continuous spectrum, with the hydrogen bright 


LOUD in Sicily, ‘cloud in Spain, cloud in ‘Africa. 
Such.at first sight might seem to be the only result 

of all the observations made on:the eclipsed sun of 1870-; 
such fhe reception given by Nature to those who wooed 
her as she had never been wooed before, who approached 
her full of th@ rarest’gifts which Science has placed at 
gnan’s disposal. : 


~ 


- : ° 
But, after all, has the oracle been silent? I think not., 


"3 Daye we, however, say that the great ‘problem of the 
Corona, } 
culties which the eclipse was invoked to settle, is settled ? 
This, perhaps, would be saying too much, but still, I 
think, a step in advance has been made. The oracle has 
spoken darkly perhaps, but it Za spoken. `` 

- Let me endeavour to put the question as it stood a few 
weeks ago as briefly as possible. s 

Beginning the story some few years back we find the 

ae corgna, a halo of white light round, the moon, with a height 

sometimes represented as equal to the moon’s diameter, 

sometimes more, sometimes less, with a border @ discrétion, 


—so much did_the drawings -vary—regarded as the solar 


atmospheres e- - ; ; 

Some thought the red prominences to bè mountains, 
other observers called them ‘clouds. 

*The polarisoepe was brought up with a view of de- 
termining whether the corona shone by reflected light or 
not, The result af this new method: of observation was 


doubtful, - - : 


In the Indian eclipse of 1868 M. Janssen, by means of 


the spectroscope, still another aid, determined that the 
prominences were masses of hydrogen gas, but there was 
no fifal word about the corona. Major Tennant observed 
that its spectrum was continuous. Later in the same year 

r, Frankland and myself approximately determined the 
pressure of the prominence gases by means of the new 
method and_ laboratory experiments, and at once stated 
our conviction that the extensive corona which had been 
depicted and represented by Kirchhoff and others to be 

‘the solar atmosphere must be something else. This 
was. our idea. I cannot quote our words, for I am 
writing in Venice and have no copies of our paper 
with me. ; 

In the American Eclipse of 1869 the problem was 
advanced considerably, perhaps even more considerably 
than we can yet form an idea of, writing as we must 
still do doubtfully. I do not refer to the drawings, for 
they varied considerably, but to the observation that the 
light of the outer corona, like that of the prominences, 
gave a bright-line spectrum. .But as at least some of the 
observers gave positions doubtfully, “near C” and “near 
E,” I thought that the explanation was still possible which 
regarded the coronaas of terrestrial origin ;*that is, which 
assumed it to be an appearance due to the presenc® of 
light in our own atmosphere. The problem was one of 
such difficulty that there seemed a possibility that, by 
some unexplained case, some of the solar light might 
be diffused and beat out of its courge, and then, mixing 
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at one among the fnany still outstanding dif§-" 














lines superposed upon it; in other words, that as the eye 


perceives a bright, irregular region or glare around the un- | 


eclipsed sun, an effect due to our atmosphere, so also the 
eye might perceive a bright, irregular region or glare 


round the wneclipsed chromosphere during eclipses, due, 


also to our atmosphere. 

One word here about the Chromosphere, the name I 
have given to the bright-line-giving region outside the 
pkotosphere. It has long been clear that the spectroscopic 
method of observing it when the sun is not eclipsed is not 
totally effective ; that is to say, that we only see a per- 
centage of it—perhaps only a relativey small per°centage— 
but the glowing prominences, that is, those in which there 
is no evidence of the rapid motion of ejection from the 
sun, the ejection taking place at all angles from the line 
of sight, afford evidence that there is probably a layer of 
cooles: hydrogen susceptible of being rendered visible 
above the ordinary level. Now as these prominences may 
be 5’ high, it is not unreasonable to suppose that the chro- 
mosphere may even extend to that distance, or even a 
little beyond it.* Oe 

Hence it was that in the Instructions to Observers, 

, drawn up by Professor Stokes and myself, and approved 
by the Organising Committee for this 1870 Eclipse, it is 
stated that— ° . 

.“The PRINCIPAL OBJECT to be obtained is to deter- 
mine whether it is possible to differggtiate the. outer 
layers of irregular outline and thé streamers (of the 
corona) from a stratum, say some 5’ or 6’ high, round the 
sun, which may possibly be the limit of the gaseous en- 
velopes bove the photosphere.” l 

The spectroscopic observers, therefore, were enjoined— 

a. “To determine the actual height of the chromo- 
sphere as seen with an eclipsed. sun ; that is, when the 
atmospheric illumination, the effect of which is doubtless 
only partially got rid of by the Janssen-Lockyer method, 
is removed, If the method were totally effective, the C 
line, the line of high temperature, should hardly increase 
in height ; but there can be little doubt that the method 
is not totally effective, so the increase in height should 
be carefully noted.” 

6. “ To determine if there exists cooler hydrogen above 
and around the vividly incandescent layers and pro- 
minences.” 

And the polarisers— f 

“To examine a detached and selected part of the 
corona about 6’ from the limb of the sun and say about 
8’ in diameter,” i i 


‘ . 
* Here is what I wrote on this point a year ago :—‘ I next come to the 
obliterating effect of the illuminztion of our atmosphere on the spectrum 
of the chromosphere This is considerable ; in ct, the evidences of it are 
very much stronger than one could have wished, but hardly more decided 
than I had antictpated. Professor Winlock's evidence on this point, in a 
letter to myself, is as follows .—‘ I exammed the principal protuberance be- 
fore, during, and after totality. I saw three lines (C, near „and F} before 
and after totality, atid eleven during totality; eight were instantly exts- 
guished on the first appearance of sunlight?” This effect was observed 
with two flint prisms and » inch2s aperture. Profesa Young, with five 
prisms of 45° and 4 inches apertu®®, found the same result in th¢ part of the 
` spectrum he was examining at the end < f the totality He writes :~'I had 
just completed the measurements of 2602, when the totahty ended. This Line 
disappeared instantly, but 2796 [the hydro en line near G] was nearly a 
minu@: in resuming its usual famtness. hese observations I consider 
among the most important ones made during the eclipse , for they show most 
unmistakeably ghat, -as I have already reported@to the Secretary of the 
veramen Committee, the new method tebe employed under the 
best conditions must be used with large apertures*and large dispersion,” 
(Proc. R. S. 1870, P. x81.) e : _ ` 
: . o 
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Having got so far, it may be here stated that of the 
three ,means’ of attack, namely, the spectroscope, the 
polariscope and telescope, and naked eye observations, 
the spectroscopic method, under certain circumstances, 


* might have been by far the most doubtful, the polariscope 


method coming next. 


With regard to the spectroscopic observations, if we 


‘assume that no light whatever is received by and from 
our own atmosphere, the observations would be easily 
translated. A pure continuous spectrum would reveal to 
us solid or liquid matter in the circumsolar regions ; a 


spectrum continuous or not containing bright lines would 


give us ‘gases or’ ‘vapours ; the ordinary solar spectrum, 
with its, dark lines, would indicate matter incapable of 
radiation itself, and therefore cool, reflecting to us ordi- 
nary sunlight. It is .clear that the problem would be 
complicated if circumsolar matter both reflected_sun light 
` and sent us its own ; and still more so if we allow that 
the coronal light may be partly contributed from reflections 
and, refractions in our own atmosphere. Then we have 
to consider whether the light thus contributed may pos- 
sibly be due to the photosphere or to the prominences, 
and we are landed in a maze of difficulties which need 
not be discussed here. g 

The ‘system of sketching aroia for this eclipse is 


- at once so simple and final that the only wonder is it has 


not been introduced before. The corona must be either 
solar, atmospheric, ‘or subjective, that is, more or less built 
up in the observer's eye, this more or less depending 
cateris paribus upor the brilliancy of the undoubted solar 
portion. If at all stations, the stations being as wide apart 
as they have been this time, the drawings are similar, then 
the corona would be undoubtedly cosmical ; if déssimilar, 
then it would either be terrestrial or subjective: and this 
point could and would have been settled this time, if the 
weather had permitted, by arranging the observers zz pairs, 
- that is, dealing with two -observers in each place instead 
of a single one, and so obtaining the eye-variation. 
' This being premised, what is the result of the very few 
observations, comparatively speaking, which have been 
made? Before I attempt to give any idea of my answer 
to this question, it is only faif to myself to state that my 
only sources of information, up to the present time, have 
been conversations with some of the American members 
of the Sicilian expedition, a brief telegram from the mem- 
bers of the English party at Agosta, the Rev, S. J. Perry's 
communication to the Daz/y News of the 2nd instant, and 


an inspection of some drawings made by the officers-of 


H.M. ships off Aci Reale. At Catania we saw a portion 
of the corona for 14 seconds through a cloud, and that 
was all; and the day after the eclipse, hefore the more 
fortunate members of my party returned, it became my 
duty to proeeed to Malta in H.M.S. Lord Warden to 
attend the court-martial on the officers And crew of the 
beaatiful, but unfortunate, Psyche, in which we had been 
wrecked on thé 1 sth ult; and the weather in the Medi- | 
terranean has Dgen so bad that it was impossible to leave 
Malta inetime to rejoin the expedition before they deft 
for England. S detailed information, therefore, I have 
none, ° 
In the first ee then, I submit that the fact that the 
corona is a comppund phenomena comes pute in. an un- 
, mistakable-way, ° We have first of alla ting some 5 or 
d i è e., 


f- - 


6’ high round the moon, which almost all gbservers have 
seen alike; and then we have light beygnd whigh some 
observers have seen of one shape angles of another, 
now stellate with many rays, now fellate ae few, nowe 
ebsolutely at rest, now revolving Apidly. 

This I think to be the key-nofe. of all’the observations 
with which L have become. acquainted. I need scarcely 
say that if is exactly what had been predicted. 

‘ First among the fortunate _ones who observed the 

scorona with the telescope was Prof, Watson, of*Ann: 
Arbor, who took up his station at Carlentini, and appears 
to have been the best_favoured among th® Sicilian ob- 
servers, From his account I gather-that there was an 
almost perfect s/e// around the sun about 5’ high, and that” 
outside this shell were less definite rays. 
particularly struck with wås this, that, as seen in the 
telescope, the rayed portion was anost developed over the 
prominenees, and,as I gathered from him in one case, 
the rayed portion was “absent as if a veil had been 
removed; so that he, at all events, is strongly impressed 
with the-idea that the shell represented a true -solar ap- . 
pendage, and that the rayed structure was due to our own 
atmosphere. i 

Next comes Mr. Brett, ote althioigh “he was. not, SO: o 
fortunate, still was enabled to see and, place on record 
some most interesting features, including the whole out-, 
line of' the corona and even. some of the protuberances. 
He also, as I am informed, saw the raygd portion of the, 
corona mosttieveloped above the protuberances, the out- 
line of the interior portion being visible, though not so. 
strongly marked‘as in the case of Prof. Wetson’s drawing, 
in consequence of less favourable atmospheric conditions. 
I am thankful to say that the weather at Syracuse enabled 
Mr. Brothers to obtain some admirable photographs, 
which I have not yet seen. These are among the most 
important results of the Expedition. 

Next I must mention Prof. Peirce, fhe head of one of 
the American parties, who observed two miles noréh “of 
Catania, at a private casino of the Marchese Sangiuliano. 
I believe that he also saw the shell, ‘but of this I am n& 
absolutély certain ; but he distinctly observed that the 
-guter corona over the prominences was rosy red, although 
he did not see the prominences himself. A More bea: 
tiful proof of the terrestrial nature of this portioy of the 

‘ corona it would be difficult to imagine: for, of course, at 
the sun, the hydrogen, which thus tinged it, is incapable 
of colouring anything, as its own light is absorbed by the 
transcendent brilliancy of the photosphere; while nothing 
would be‘ more natural than to suppose that the light, 
which, in its own atmosphere, should strongly tinge any- 
thing radially illuminated, should be that of the promi- 
nences. 

But the strongest proof of the variability of the outer 
portion and of the constancy of the inner portion is 
afforded by the observations made on board the small 
fleet attempting to- save the Pysche off Aci Reale, where 
the eclipse was obsérved’ in unclouded splendour. Here 
were the ironclads Lord Warden, Caledonia, and Royal 
Oak, and the tugs Weasel and Hearty, besides the Italian 
gunboat Piebiscito, all within a ‘stoné’s throw of each 
other. Inall the drawings, and many have been received, 
we have a ring 5’ or thereabouts, while the outer portion 
is 4s variable as may be. Qn the same beg that namely 
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Now, if 2 (not B) was intended here we have sub’ ancan- 
descent hydrogen mixed with the green-line-giving-sub- 
stance, which may probablybe æ new element with a 
vapour density less thar. hydrogen. ° 
So that roughly we mightiegard the chromosphére to be 
built up of the following layers, which are in the orders 
of vapour density in the case of known elements :— ¢ 


X’ (new element) s.» » » « Greencoronal line — 


a the flageship, Zord Warden, two drawings were 
madepone byNCaptain Brandteth, and the other by Dr. 

Macdonald, F.K in which the variation is so strong , 
that one would feel’gpclined to acquit the ‘atmosphere of 
any participation in ti matter, ang to relegate the whole 
outer coronato subjectivity alone, did not Mr. Brothers’s 

admirable photographs show both phenomena, as I am, 
told they do. Dr. Macdonald .saw eight rays arranged: 






with perfect symmetry ; Captain Brandreth saw only two Sub-incandescent F : 
elliptical hoops crossing each other at right angles. , Hydrogen Incandescent C, F, near G. h 
Captain {ochran,.of the” Caledonia, besides the ring; |e x (new element) . .., .. Near D ai 
saw a complicated stellate figure, the rays of nearly equal : u Oana Unes tn blue 
length, while Mr. Dexter, at sea between C&tania and Magnesium . ee ee o 2 and vielet 
Syracuse, saw, besides the ring, only one ray of inordinate Sodium. ........ ÅD ¢ 
lengthe = Barium... ... . ... Several lines 
So much-for thè drawings. I think’ that if the recdrds e Several - lines, in- 
of former eclipses be fiow examined, especially Mr. Car- CRUG areca ah oe at S (cluding E i 


rington’s drawing of the eclipse of 186, an ‘compared 
with the others taken at the same time, additional, evidence 
will be gathered in favour of the compound nature of the. 
corona, which, on the evidence now before me, I consider 
the great teaching of the present eclipse. Our experience 
in Sicily seems to be similar to that of the Spanish ob- 

serveis, for Mr, Perry writes that “some observed two 
curved rays,” while the rapid degradation of light occurred 
at-one-fifth of a solar diameter, but, so far as I know, no: 
one in “Sicily” was favoured with a view of the dark intervals 
which were obéerved i in Spain. 

There js a strange and “most slerseting discordance 
petween some, of the spectroscopic observations made in 
Sicily and Spain. At Agosta, where the totality was well 
visible for ten seconds, Mr. Burton detected a green line 
near E, with a fangential slit (distance from moon not 


: The foregoing table excludes naturally the substance 
or Substances which give bright lines in the solar spectrum, 
which are at times visible in the spectrum of the chromo- 
sphere. I have ventured to suggest that the substance 
which gives the line in the green is a new element, because 
invariably I have found that in solar storms the chromo- 
spheric layers are thrown up in the order of vapour 
density, and because all the heavier vapours are at or 
below the level of the photosphere itself. 
With regard to the question of polarisation, the parties 
in Sicily obtained evidence that the corona'was radially 
polarised, though Professors Hawkn@%s and Eastman 
obtained a result which they explain differently: Mr. 
Ranyard, at Villamonda, and Mr. Peirce, jun., north of 
Catania, obtained identical results in favour. of strong 
polarisation. Hence the solar corona, accepting these 
observations, not only radiates, but reflects solar light to 
us. A careful consideration of this fact, taken”in connec- 
tion with the possible addition of a, so to speak, terrestrial 
. corona to its light, may enable us to account for’some of 
the observations, both polariscopic and spectroscopic, 
which do not at first appear to harmonise with those to 
which I have referred, notably those which give a pure 
continuous spectrum to the corona, ahd which’ state that 
its light is only slightly polarised. © l 

From what has preceded, then, we seem justified in 

suggesting as working hypotheses the following, which, 
| however, more accurate information may alter, ‘arid which 
I offer as suggestions only, dzen entendu, 
| 1, The Solar Chromosphere extends some 5’ or 6' from, 
the sun (Watson and others), its last layers consisting of 

: cool hydrogen (Mr. *Abbay), and possibly a new element 
i with a green, line in its .spectrum (Young, Burton, and 
reflection in Spain, and here and there at Syracuse, that } , others) ; i which line, if it be identical with the auroral line 
the true coronal spectrum with its line near E, the |as stated by Gould, may possibly be present in the higher 
existence of which we must now accept as established | regions of ourown atmosphere. 
beyond all question, was partially masked by the promis | ' 2. Outside this stratum the rays, &c., are for theemost 
nence spettrum with its usual well-known lines. ' There is | part due partly to our own atmosphere, partly to our eyes, 
one passage in Mr, Perry’s interesting letter i in which,, if || for their shape varies ; they are seen by, go ome at rest, by 
there be a misprint, as I suspect there i is, an observation ‘others in motion, and Ukir spectrum is thè same as that 
of great importance is recorded. It runs, “ Mr. Abbay, a the dark moon (Maclear). 

observing at Xewes with a spectroscope of 2 prisms of 45° “3. The white light of the chromosphere above the 
«belonging to Professor Young, saw the bright lines C, D, |: prominences, as seen in an eclipse, J is due to its strong 
F ; and afterwards, Fanda line rather more bright than reflection of solar light, as shown byt i. polariscopic ob-" 
F on the less refiangible side of B, C not noticed then.” 4 servations (Ranyard, mee jun, Ladd k 
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observers, is doubtless the one recorded last year by the 
American astronemers, but ‘in Spain Mr, Perry- states 
thag bright ‘lines at C near D, 4 (or E) and’F were 
observed 8’ away from the dun. At Syracuse Prof. 
atlarkness, whose telescope was moved into the various 
positions by Captain Tupman, R.M.A., found the green 
line in all parts of the corona, so far as about 10’ from 
the sun, and at one point thought he detected two green 
` lines; less refrangible than it ; but at several places he saw 
a comfplete hydrogen spectrum (including C), which he 
attributed to prominences, until he was informed by | 
Captain Tupman that there was no prominence hear the 
slit. Moře proofs of the terrestrial nature of this portion 
of the -corona, I think, taken in connection with the fact 
that the dark moon wage edentically the same spectrum, | 
It would appear that there was so much atmospheric 
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4. The rosy tinge of the corona proper, that is of the, 


regior? fore than 5° or 6’ from the sum, is due to our 
atmosphere containing, light which comes from both the 
higher and lower strata of the chromosphere (Peirce, sen., 
Macleas, Abbay). 


Venice, Jan. 9 J. NORMAN LOCKYER 
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A HEARTH OF THE POLISHED STONE AGE 


Note sur un Foyer de Age de la Pierre polie découvert, 
au Camp de Chassey en Septembre, 1869. Par Ernest” 
Perrault. 1870. 4to. Pp.32,and8 plates. (Chalon sur 
Saône, L®*Landa. Isndon: Williams and Norgate.) 


N the summit of a steep hill between the valley of 
the Bas Roches and that of the Dheune, over- 
looking the immense plain of the Saône and commanding 
a view of the Jura, the Alps, and the mountains of thẹ 
Maconnais and the Morvan, and surrounded by numenous 
other camps, is the camp of Chassey, which occupies 
an area of about 800 yards in length by a breadth vary- 
ing from about 100 to 200 yards. So commanding and 
important a spot was not only taken possession of by the 
Romans for a castellum and by the Gauls for an oppidum, 
but was also occupied in prehistoric times. Several col- 
lections of antiquities belonging to different periods have 
been formed upon the spot, but it was reserved for M. 
Perrault to make the interesting discovery which he has 
recorded in so siwaple yet so complete a manner in the 
pages-now before us. A terrace, sheltered by rocks from 
the north and east winds and facing the morning sun, 
seemed to him well adapted for early habitations, while a 
depression in the ground i in front proved, on examfnation, 
to contain the remains of a large hearth, or it might be 
termed kitchen, and here he instituted excavations, 

Beneath afew inches of soil he found a bed rather more 
than two feet in thickness, made up of ashes, bones, and 
pottery, and containing numerous instruments of various 
kinds. The whole reposed on a platform of rough slabs 
of stone, blackened like the soil beneath them by the 
action of fire, Not a trace of metal was discovered, and in 
describing the objects found, M. Perrault divides them into 
(1) instruments of stone, (2) those of bone, and (3) pottery. 

Exclusive of fragments some 150 stone instruments 
were found, consisting for the most part of hatchets, 
arrow-heads, flakes, borers, scrapers, hammers, mealing 
stones, and polishing stones. No less than eight per- 
fect stone hatchets were found, as well as fourteen broken, 
and of those that were uninjured two were still mounted 
in stag’s-horn sockets, similar to those with which the 
discoveries in the Swiss Lake dwellings hawe made us SO 
well acquainted. 

Only two are of flint, and one of fibrolite, the others 
being of chloromelanite, serpent-ne basalt, and diorite. 
They seem to have been formed from pebbles brought 
down by the Saône, and it is interesting to observe that the 
same process o#manufacture wag, in euse in this part of 
Burgundy ås in Switzerland, the splitting of the pebbles 
into the required form having been partly effected by 
sawing. That some of the spare hours of thosé who 
frequented tle heart were employed in preparing their 
hatchets is proved bythelarge number of grindwsg g of polish- 
mg‘stones, pf which, connuns fyagments, upwards of sixty 


aa 


Were present, M. Perrault regfrds one of the smallest of the 
cutting -instruments, a littl triangular cef as ‘a rexgious 
emblem, but it seems more probable that it was used as a 
hand- tool, like a chisel, of one of għich the sharpened 
end was also ound. e 

The aurow-heads of flint, twenty-three in number, pre- 








| sent a variety of forms, leaf-shaped, triangular, lozenge- 


shaped, and tanged, the latter both with and without barbs. 
Their general aspect is such as might have been expegted 
from thé locality, most of the forms occurring also in Swit- 
zerland, There are, however, one or two shapgd like small 
hatchets, with a broad sharp base, formed by the original 


edge of th@flake from which they were made, and rounded e 


or truncated at the otherend, It is stated that this sharp 
edge was intended for insertjon in the wood, bug more 
probably it was the other end that was thus secured, and 
the arrows were, SO to speak, chisdl-pointed, like the flint- 
tipped arroWs which survived in use, probably for fowling 
purposes, affer metals became known to the ancient 
Egyptians. Similar arrow-heads, if such they be, have 
been found in considerable. numbers in Sweden, and a 
few in Denmark, as well as in some other parts of France. 


-It seems by no means impossible that some of the sharp- 


based instruments from the Yorkshire Wolds may have 
‘served a similar purpose. `, 
The mealing stones consist of a large block, usually ` 


‘of hard sandstone or porphyry, and a smaller stone as 


muller, and are .of the same character as fhose still in use 
in Central Africa. They must have been gradually eaten 
together with the flour they produced, and no doubt tended 
to promote that wearing away of the crowfi of the teeth 
so common in ancient times. None of the grain has been 
found, but probably most of the cereals known to the old 
Swiss Lake dwellers were also known at Chassey. 

The objects in bone and horn are almost identical with , 
those from the earlier Swiss Lake dwellings, and consist 
of the sockets already mentioned, awls, chisels, &c. The 
pottery, which is extremely tapaea is mach of ‘the 
same character as the Swiss. It has been ornamented 
both by punctured dots and by a sort of pillar moulding 
as well as by incised lines. In one instance there seems 
to have been an attempt to represent the outline of a boar 
by lines scratched in the clay when still moist. In another, 
the ornament consists of -bands of triangles altemately 


cross-hatched and plain, a style more in accordance with ° 
the bronze age than with that ofstone. Mostofthe pottery . 


seems to have been adapted for suspension. The number 
of small ears or handles found exceeded 200, A few spindle- 
whorls and beads were also found, but the most curious 
objects are the spoons, exactly similar in form to those of 
wood in common use in our kitchens at the present day, 
but formed of clay.. It is true that several wooden ladles 


and at least one earthenware spoon were found in the set- 


tlement of Robenhausen, but one can hardly repress a 
feeling of surprise at finding the spoon so fullygand com- 
pletely developed among a people apparently unacquainted, 
with the use of metal, though it is true that they appear to 
have had the mtterials for porridge at their command. 

In @oncluding this short notice of a valuable contribution 
to prehistoric archeology, a regret must be expressed that 
the animal remains discovered in the refuse heap have ` 
not, apparently, as yet been submitted to proper scientific 
exanfination, so as to getermine the speciespand which of 

n e 
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” stag, sheep, goat, D which is rare. 


e relation to the other remains. 
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them were domesticated, though some human remains | liquid had expanded under the influence of the high temperature 
from neighbouring tumuli #nd interments are reportef | to which it had been exposed. ° 


on bywDr. Prtger-Bey. The’animals whose bones oc- 
curred are descriSed as ox (possibly domesticated), pig, 
The bones 
are not always brok, and the vertebra occasionalty 
occurred ın juxtaposition, as if meat at times kad been 
extremely abundant. There is no mention of gny remains 


or traces of dogs, and this condition of the bones seems. 
to afford an argument in favour of their absence, which, ` 


if established, would be a remarkable fact. Some teeth 
of reindeer are mentioned as having been found on the 
plateau, and it would be of great interest to ascertain their 
Let us trust tiet ere Jong 
there may again be a season in France when a though 
may fagrly be bestowed on other camps and other earth- 
works than those on which attention is now so unfogtu- 
nately concentrated, ° J E: 





SPONTANEOUS GENERATION 


HAVE repeatedly subjected various solutions for Dr. Bastian 
to a temperature of 150° to 156° C, in sealed vacuous tubes, 
in order that he might afterwards submit them to a microscopical 
sgarch for living organisms. The result of this search led him 
to conclude that living organisms had been generated from 
non-organised matter, whilst Professor Huxley, who examined | 
the contents of one of the tubes, considered that no such conclu- 
sion could be dawn from his own observations, I therefore 
determined to repeat these experiments, operatyg in exactly the 
same manner as before in the preparation of the solutions, the 
@sealing them up in vacuous tubes, and exposing them to a Ingh 
temperature, but taking additional and much more stringent pre- 
cautions against the subsequent admission of atmospheric germs 
into the tubes. à 
For this purpose-four tubes of hard Bohemian glass were pre- 
pared, and about haif-filled with a liquid consisting of 


Carbonate of Ammonia . . I5 grains. 
i Phosphate of Soda . . .. 5 grains. 
° Distilled Water . I 02. 


No care was taken to exclude living germs from these ingredients, 


® reliance bemg placed, for the destruction of their vitality, upon 


the high temperature to which they were afterwards subjected. 
These tubes were carefully exhausted by means of the Sprengel 
pump, and hermetically sealed ; they were then, on July 18, 
1870, exposed for four hours to a temperature varying from I 55° 
to 168° C. in a Papin’s digester. After being allowed to cool, 
the digester was opened, and the tubes immediately plunged, 
two of them into colourless concentrated oil of vitriol, and the 
remaining two into a nearly colourless saturated solution of car- 
bolic acid im water. These precautions were taken in order to 
avoid the possible admission of atmospheric germs through in- 
visible cracks in the glass; such cracks, entirely invisible to the 
eye, are known sometimes to exist, and to be in some cases 
so excessively minute as to require several days for the admis- 
sion of enough air to perceptibly impair a torricellian vacuum 
within. By keeping the tubes entirely immersed in liquids 
which are immediately fatal to vitality, I hoped to meet any 
objection’ that might be raised, in the event of living organ- 
isms being subsequently found in the tubes, that the germs 
of such organisms had gained access to the enclosed liquids 
through invisible ffssures inthe glass. On éxAmining them when 
they came out gf the digester, it was evident that the*interior 
walls of the glass tubes had been corroded by the enclosed liquid, 
and as the tubes had stood upright in the digester, it was easy to 
see, by the sharp limits of the erosion,,the extent to which the 
e 
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The cylinders containing the immersed tubes were neve main- 
tained at a temperature fiom 60° to 75° F., and were exposed to 
bright diffused daylight, and sometime$ to sunlight, for a period 
of more than five months, e 

The liquid in all the tubes became more or less turbif, and in 
some cases a small quantity of a light flocculent precipitate sub. 

-sided to the bottom. On the 24th of December last two of the 
tubes, which exhibited the greatest turbidity, were selected for 
examination (one of them had been immersed in concentrated 
sulphuric acid, the other in the solution of carbolic acid). *The 
evacuum was unimpaired, and the liquid in the interior formed a 
good water hammer. These tubes were opened in the presence 
of Piof. Huxley and Mr. Busk, and we submitted their contents 
toa searching microscopical examinasion with p8wers varying 
from 3th to 2th. Especially was the flocculent sediment in the 
tubes subjected to careful inspection. So far as the, optical 
appearances presented by zhe sediment go, they may be appro- 
priately described m the terms which Dr. Bastian applied to the 
fnatter found by him ın a solution of hke composition and simi- 
arly treated (see NATURE, July 7, 1870, p. 200). “A number 
of little figure-of-eight particles, each of which was ayy,” in 
diameter, were seen 1n active movement, even in situations where 
they could not have been influenced by currents. The portions 
of the pellicle were made up of laige, irregular, and highly 
refractive protein-looking particles imbedded in a transparent 
jelly-like material. The particles were most varied in size and 
shape, being often variously branched and hnobbed. There were 
also seen several very delicate, perfectly hyaline vesicles, about 
tooo M diameter, these being altogether free from solid con- 
tents” But the movemert of the particles which we observed 
was obviously meie Brownian motion ;@nd many of the particles 
were evidently minute splinters of glass. There was not the 
slightest evidence of life in any of the particles. The water on 
the slidg containing these solid matters was evaporated off, and 
they weie treated with hot concentrated sulphuric acid, the tem- 
perature of the slide being raised to about 100° C, . There was 
no blackening, and the rcunded and dendritic bodies remained 
as entiely unaltered as the glass splinters. Indeed, some of the 
larger spheroidal bodies were evidently rounded. particles of 
glass which had become detached from the mner walls of the 
tube by the corrosive action of the enclosed liquid at the high 
_tempeiature to which ıt had been exposed in the digester. 
London, January 16 E. FRANKLAND 








LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by his Correspondents. No notice ts taken of anonymous 
communications. | 


The Continuity of the Chalk 


SIR CHARLES LYELL devotes a paragraph of his valuable 

‘¢ Students’ Elements of Geology,” just published, to the con- 
sideration ofgwhat he regards as a ‘‘ popular error as to the 
geological continuity of the Cretaceous period.” I feel the utmost 
diffidence in venturing to controvert any opiniog of an authority 
so unrivalled in such questions, but a@ I believe the first definite 
suggestion of this view ozcurs in the report of the Lightining Ex- 
pedition of 1868 by my friend and colleague, Dr. Carpenter, 
whee it is specially associated with my name, I feel bound to 
defend so far as I can, or at*all events to explain, an opinion 
which I then heldeon perhaps somewhate@kerder grounds, but 
which further investigation and reflection have sinte ripened into 
a fim belief. Sir Charles Lyell says (p. 263) that “certain 
oinfs of resemblance which the deep-sea investigations have 
Placed in a strong-light; nave been supposed by some naturalists 
to warrant a conclusion expressed in tigese words: ‘ We are still 
, living m the, Cretaceous epoch ; ta doctrype which has led to much 


~w 
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_cene period,” although the one includes the other. 
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popular delusion as to the bearing of the new facts on geological 
reasonig¢g and classification.” I do not say that the phrase ‘‘we 
are still lying in the Cietacedus epoch” is defensible in a strictly 
scientific sense, chiefly because the terms “geological epoch” 
and ‘‘ geological period ” gre thoroughly indefinite. We speak 
indifferently of the ‘‘Silurian period” and of the Glacial 
period,” „without consideration of their totally unequal’ 
value, “atid of the ‘‘ Tertiary period,” and of the Pi 
t is 
ntended rather, I believe, in a popular sense, to meet what 


_ seems to be the general popular impression, that a geological 


period has, in the region where it has been studied and defined, 
something in the shape of a beginning and an end, that it is 
bounded by periods of change,—elevation, denudation, or some 
other evidences of the lapse of unrecorded time; and that it would- 
be inadmissible to speak of two portions’ of the same continuous 
deposit, however distant the times of their deposition might be, 
and however distinct their imbedded faunz, as belonging to two 
geological periods. . ° 

- It was certainly under this idea that in an address to a popular 
audience-in April 1869, I stated my belief that it is not only 
chalk which is being formed at present in the bed of the Atlantic, 
“t but the chalk, the chalk of the Cretaceous period.” Sir Charles 
Lyell says, in summing up his_ objections at the end of the, 
paragraph, ‘‘the reader will at onice perceive ‘that the present 
Atlantic, Pacific, and Indian Oceans are geographical terms, 
which must be -wholly without meaning when applied to the 
Eocene, and still more to the Cretaceous period; so that to talk of, 
the chalk having been uninterruptedly forming in the Atlantic 
from the. Cretaceous period to our own, is as inadmissible in a 
geographical as-in a geological sense.” T confess I do not under- 
stand the geographical difficulty ; the “ Atlantic Ocean ” is doubt- 
less a geographical term, but the depression under discussion 
occupies the area at present expressed by that term, and to use it 
seems to be the simplest way of indicating its position, That it 
is highly probable that the chalk has been so uninterruptedly 
forming over some parts of that area, is, however, exactly what I 
wish to show. I will ger efore set aside the question of expression, 
and address myself simply¥to the consideration of the fact. And 
first with reference to the physical aspects of the case. : 

- All the principal axes of elevation in the north of Europe and 
in North America have a date long anterior to the deposition of 
the Tertiary and even of the newer Secondary béds ; anf these 
strata were, consequently, all deposited with a certain relation in 
position to certain main features of contour, which are main- 
tained to the present day. Many oscillations have, undoubtedly, 
taken place since, and every_spot on the European plateau has 
probably many times alternated between sea and land, but it is 
difficult to show that these oscillations have occurred in the 
latitude of Britain to a greater extent than 1,500 feet up. and 
down ; a subsidence to that extent would, however, be sufficient 
to produce over most of the northern land a sea 100 fathoms 
deep, the average depth of the German Oftean. 

From a glance at a geological map of Europe and North 
America, it would seem that the sum of these elevations and 
subsidences has produced a gradual ‘elevation of the edges, and 
a general contraction, of a basin the long axis of which coincides 
roughly with the axis of the Atlantic. The Jurassic beds crop 
out along the outer edge of this basin, the Cretaceous beds form 
a middle band, while the Tertiaries occupy the troughs and 
valleys. All of these, however, maintain a certain parallelism, 
determined by the contour of the older mountain ridges, to one 
another and to the shores of the present sea, ' g 

From the parallel of 55° N. lat., at all events to the equator, 
we have on either side of the Atlantic a depression 600 to 700 
miles in width, averaging 15,000 feet in depth. œ l 

These two valleys are separated by the modern volcanic 
plateau of the Azores, I cannot think it at all probable that any 
general oscillations have tdken place in the northern hemisphere 
since the commencement of the Tertiary period sufficient to form 
that imfnense abyss, or, if formed, to convert it into dry land ; 
but on this point Iam able to quote the highest authority :—~** If 
at any former period the climate of the globe was much warmer 
or colder than it iff, it would have a terflency to retain that 
higher or lowef temperature for a succession of geological epochs, 
. .« The slowness of climatal change here alluded to, would 
arise from the great depth of the sea as’compared to the hgigh 
of the land, and the consequent lapse of time required to alter 
the position of continentg and great oceanic basins, e.» > The 
mean height of the! landgis only 1,000 feet, the deptheof the sea 
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Geology,” 1867, pp. 265-6.) 
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15,000 feet. The effect, therefore, of vertical movements “equally? 


Hooo feet in both directions, upward and downwar@, is to cause a 
vast transposition of land and saa in those areas wlyjeh are nox con- 
tinental, and adjoining to which there is much a not exfeeding 
1,000 feet in depth. But movements of equafAmount would have 


and continental areas 
o0 feet would submerge 


Pavific Oceans,’ or to cause the ocean) 
to change places, Depréssions of 1! 


no tendency to produce a sensible cea a in the Atlantic or_- ° 


large areas*of the existing land, but fifteen tunes as much move- . 


(ment would be 1equired to convert such land into an ocean of 
,average depth, or to cause dn ocean three mules deep to 1eplace 


any one of the existing continents.” (Lyell, “Principles of 
The wide extent of Tertiarie® in 
Europe and the north of Africa sufficiently proves that much 


land has been gained in Tertiary and post-Tertiary times, and the | 


great mountain masses of Southern Europe give evidence of great 
local disturbance. But although the Alps and the Pyrenees are 
of sufficient magnitude to make a deep impression upon th 
senses of men, taking them together, their materials would, it 
spread out, only cover the surface of the North Atlantigto the 
depts of about six feet, and it would take at least 2,500 times as 
much to fill up its bed. It would seem by no means improbable 
that while the edges of what we may call the great -Atlantic de- 
pression have*been gradually raised, the central portions may, 
have acquired ‘ar® equivalent slight increase in depth ; but it is 
most unlikely that while the main features of the contour of the 
northern hemisphere remained the same, an area of so vast extent 
should have been depressed by more than the height of Mont 
Blanc. On these physical grounds alone I should be inclined to 
believe that a considerable portion of this area has been-con-” 
tinuously under water, and that consequently a deposit has béey. 
forming uninterruptedly from the period of the chalk to our own. 
Pwould now refer to the palzegntological bearings of the ques- 
tion. Sir Charles Lyell says (p. 263), ‘‘ The reader should be 
reminded that in geology we have been in the habit of founding 
our great chronological divisions, not on foramimfpra and sponges, 
nor even on echyioderms and corals, but on the remains of the 


most highly organised beings available to us, such as mollusca. , 


. . . Iņ dealing with the mollusca, it is those of the highest or 


most specialised organisation which afford us the best characters ® 


in proportion as their vertical range is the most-limited. Thus 
the cephalopoda are the most valuable, as having a more re- 
stiicted range in time than the gasteropoda; amd these again are 
more characteristic of the particular stratigraphical sub-div:sions 
than‘are the lamellibranchiate bivalves, while these last again are 
moie serviceable in classification than the brachiopoda, a still 
lower class of shell-fish, which-are the mos enduring of all.” 


Pa 


With great deference to Sir Charles Lyell, I cannet ie fobs the s 
tted to 


most highly specialised animal groups as those most 
gauge the limits of great chronological divisions, though I admit. 
their infinite value in determining the minor sub-divisions: 

The culmination of such animal groups, such as we find in the 
marvellous abundance and variety of both orders of cephalopods 


at the end of the Jurassic and the commencement of the Cre- _ 


taceous period, undoubtedly brings into high relief, an@ admir- 
ably illustrates to the student, the broad distinctive character$ ‘of 


‘the Mesozoic fauna ; but speaking very generally, the more héghly 


a mollusc is specialised, the shallower is the water which it in- . 


habits. 
things, and their remains are consequently found in deposits from 
all depths. The gasteropods, with comparatively few exceptions, 
range from the shore to 1 to 200 fathoms, and lamellibranchs 
become scarce at a slightly greater depth ; while some orders of 
crustacea, brachiopods, echinoderms, sponges and foraminifera, 
descend in scarcely diminished numbers to a depth of 10,000 
feet. In fact, the bathymetrical range of the various groups in 
modern seas corresponds remarkably with their vertical range 
in ancient strata. i 

A change in the distribution of sea and land involving a mere 
change in the course of an ocean current, might modify the con- - 
ditions of an area for all cephalopods, pteropods, hetgropods, 
and other surfacé living animals of high type, even to their ex- 
tinction. By oscillations of 500 feet up and down, the great mass 
of gasteropods and all reef-building corals, would be forced to emi- 


„grate, become modifitd, or destroyed, andanothér hundred fathoms 


would e@terminate the greater number of bivalves; while eleva- 
tions and depressions to ten times that amount miPht only slightly 
affect the region of brachiopods, echinoderms, and sponges. - 

In the late deep-sea dredgings by M. de Pourtales, off the 


American coast, and by,H.M,S, Zightwingand Porcupine, and 
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The cephalopods are- chiefly pelagic and surface _ 
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Dr, Marshall Hall’s ‘yacht orza off the west coast of Europe, 
no animgl formave been discovered, so'far as I am aware, 
identical With ‘chalRyfossils. Additional evidence has, however, 

ebeen procured that oWr a large ‘part of the bottom of the At- 
lantic a- deposit is being formed mainly of disintegrated globi- 
gerinæ and other oranin era and coccoliths, whiéh ‘appears t? 
be undistinguishable from th® ancient ch&lk. 

Not fewer than twenty genera of vitreous sponges hve been 
dredged belonging to two groups, the Hexactinellidee and the 
Lithistide of. Oscar Schmidt, both of which groups are highly 
characteristic of the chalk and greensand. These sponges are 
in væt numbers, like the ventricilites and their allies in older 
Cretaceous „beds ;' and they, with’ other silicious organisms’ 
equally abundgnt in the modern. chalk area, seem to be 
capable of supplying that ‘amount of silica in a fine state 

eo! division which: might explain the productiong of chalk 
flints. A large series of echinoderms were found, recalling 
to a remarkable degree, from the profusion of Cidarids and 
of® star-fgghes of such genera as Archaster, Astrogonium, and 
Stellaster, the general facies of the chalk echinoderm faune ; 
and besides this general resgmblence, members of several families 
have been recovered which were supposed to be extigct. Saleno- 
cidaris varispina A. Ag., dredged by De Pourtales in the Strait 
of Florida, is a living Salenia ; Æchinolampas Faratomoides A, 
Ag. perpetuates some of the most marked characters of the 
Galeritidæ. . Pourtalesia, a genus first found by Count Pourtales 
and afterwards in the Porcupine expedition, is a true Dysaster. 
FPorocidaris purpuratus, a fine species dredged off the Butt of 
the Lews, represents a genus hitherto known only by some 
e isojated plates and radioles. Two very remarkable generic 
forms, dredged ‘from the /ercupine off the coasts of Scotland 
and Portugal, only known from, some fragments in the English 
white chalk, found a new!family near the Diademide. Some 
new ophiurids approach their fossil ‘ancestors ; and off the coast’ 
of Portugal the digdge brought up at one rich haul twenty or 
thirty examples of a fine Pentacrinus ; while overgthe whole area 
Rhisocrinus lofotensis, a degenerate little Bourgueticrius, seem- 
ingly one of the last of the pear-encrinites, is abundant. 
* I am not ima @osition to say much about those groups which 
I have not personally examined, except that Mr. Gwyn Jeffreys 
and Prof. Martin Duncan‘report that among the mollusca and 
corals many species*occur which have been hitherto known only ° 
as fossils,.principally, as might have heen expected, in com- 
paratively shallow water forms in the Tertiaries. 
| Ido not see that there is any object in attempting to explain 
this singular resemblance between these deep-sea deposits in the 
Aflantic and tlee old chalk in composition and structure and in 
' emb@dded fauna on any other assumption than that of a conti- 
nuity of conditions over some part at all events of the diea, 
During the lapse of time, while the fauna of shallower water has 
again and again undergone almost total change by changes in 
the distribution of temperature and in the distribution of sea and 
land, the fauna of the deep water has been also affected, Toa 
depth of 5%oo0 feet it is at present heated over a large portion’ of 
the North Atlantic many degrees above its normal temperature, 
Acceptmg, as I believe we are now bound to do, some form of 
the doctrine-of the gradual alteration of species through natural 
causes, one is quite prepared to expect a total absence of the 
identical forms found in the old chalk. The utmost which might 
be anticipated is-such a resemblance between the two faunæ as 
might justify the opinion that the later fauna bears to the earlier 
the relation of descent with extreme modification. Sir Charles 
Lyell asks if we have dredged belemnites, ammonites, baculites, 
hamites, turrilites, &c. ; that question is, I think, best answered 
by the record of the old Cietaceous beds themselves, which are 
_ scarcely more remarkable for the presence of these singular and 
beautiful forms than for their rapid extinction. According to the 
-view which I have felt myself compelled to adopt, the various 
groups of fossils characterising the Tertiary beds of Emope and 
North America represent the constantly altering fauna of the 
shallower portions of an ocean whose depths are still occupied 
by a deposit which has been accumulating continuously from the 
period of the pre-Teitiary chalk, and which perpétuates with 
much modification the pre-Tertiary chalk fauna. Ido not-see 
how this view ee ae in the least against the ‘‘reasonin® and 
classification” ofthat geology which we have learned from Sit 
~ Charles Lyell. Our dredgings only show that these abysses of 
the ocean which Sir Charles Lyell admits in the passage quoted 
above to have outlasted on account of theis depth a succession of 


possibly as persistent in its general features as‘ are the abysses 
themselves, ' l ‘WYVILLE THOYSDN 





- - Ocean Current$ l By ia 


ATTENTION has been much drawn of late to the subject of e 
Ocean Currents and their causes, and it has occurred to fe’ that. ‘ 
there is a directing if not an originating cause of these streams, 

‘which has, so far as I am aware, been overlooked by physicists, 
It is known* that at some parts of the earth’s surface there exists® 
San atmospheric pressure capable of sustaining a column of mercury 
“in the barometer of upwards of 30 inches in height ; at the same 
time there are certain areas over which this pressure is only suth 
a to raise the barometric column to a little over 29 mches. Now 
if we compare the difference of absolute weight sustained by two 
such areas, we shall see that in the space over which the higher 
' atmospheric pressure exists, there is an excess of weight of air, 
amounting in round numbers to 1,000,080 of tons on ach square 
mile. Applying this fact to the region of the ocean in which 
the surface currents are best known, the North Atlantic, we find 
fiom the isobaric chart that there is throughout the year over a 
' large portion of the eastern side of this sea, next the coast of 
' North Africa, a pressure (to use the convenient mode of express- 
ing it) of upwards of 30°2 inches, To westward of this space, - 
towards the Gulf of Mexico and the coast of the United States, 
the average pressure decreases; between Newfoundland and 
the British Isles the pressure is still diminished, till in the wide 
channel between Iceland, Norway, and Spitzbergen, we arrive 
at a yearly pressure of less than 29ʻ6 inches. It is reasonable 
to believe that the waters which lie under the high pressure area 
have a tendency to escape from under the excessive weight, to- 
‘waids the space over which. the pressure is less, But the high 
pressure area next the African coast is precisely that upon which 
ithe north-east trade winds descend, and the waters, aided in their 
choice of an exit, will naturally flow off to south-westward be- 
foie the wind. Their continuance in this direction is barred, 
however ; for across the whole of the southwarg passage between 
Africa and South America, theie exist® another belt of high 
pressure, out of which the south-easterly trade winds blow. 
The only course left for the escaping waters (allowing for the 
moment that the excess of pressure zs a cause of their move- 
ment) is 8% westward,- where the.pressure is lessened, towards 
the Gulf of Mexico, and the east coast of America, and thence 
towards the low. pressure space between Iceland and Norway, 
But this is exactly the course that the Gulf Stream, or rather the 
North Atlantic warm shean of which the Gulf Stream is the 
most “prominent feature, is seen to take. Aie we not then 
warranted in concluding that the difference of atmospheric 
pressure has some power both ın originating and in directing 
thé course of this ocean current ? 

In suggesting the unequal distribution of atmospheric pressure as 
a supplementary cause to difference of temperature and of density, 
to evaporation, rain, and winds, and to whatever further agents 
there may be `n the production of ocean currents, I would 
venture to express a hope that some one in authority, by care- 
fully comparing and valuing the power of each one of these motive 
forces, and their application to the known streams, will give to 
the world a system of the causes of ocean currents which will be 
vastly more relevant to the phenomena these streams are known 
to present, than any one of the theories which have as yet been 
put forth. 
~ When we know that Si John Herschel gives to the winds the 
entire right of setting the ocean streams in motion; that Captain 
Maury holds the universal circulation of the sea to be caused by 
nothing else thag. the differences in its specific gravity, and that 
Dr. Carpenter (or rather Professor Buff) would bring about a 
general interchange of polar and equatorial wateg by the aid of 
sunshine and frogt alone; is ıt not tim@# to ask which of these 
three causes we should accept as the true one, or if all three are 
partially concerned, what part is to be taken from each to let the 
others have their fair share in the wok? 

Keita JOHNSTON, Jun. 
s ern Sun tom 
The Measurement of Mass ° 


I am happy to meet with an opponent who comes so directly 
to the pBint"as my Reviewer, W. M. W. 
..* I would refer those who desire to look more garticularly into this matter 


to the morghl¥ gsobanic charts prepared by Mr} Buchan, to illustrate Ins 
admirable paper ®n the mean pressure of the osphere, ‘Trans, Royal 
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geological a tae are inbabited by a, special deep-sea fauna „Sog. Edin., vol, xxv, pi : ; 
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The gist ‘of his argument lies in his assertion, that “if a true 
London, were carried to the North 
Pole, it would weigh more than a pound.” ° 

Now, since the detergnination of_a pound is actually. effected 
by making it a copy of a standard so that they shall counterpoise 
each other zz vacuo, it is strictly independent of locality. 

The Standards actually employed for this purpose, for example, 
the authorised copies of the principal standard pound which 
have been sent to-various countries, have been made as nearly 


Sdentical in mass as skilled workmen could make them; and have , 


been sent at random to different. latitudes. z 
Similar remarks apply to the weights in a chemist’s box, 


Sifrely it_is not seriously proposed that the chemist should file + 


them down to accommodate them to the increase of gravity, 
when He takes them from London to Edinburgh. 

Where should we find ourselves, if the makers of chemists’ 
weights endeavoured to make them of different masses, accord- 
ing to the places where they were to be used ? i 

Fortunately, this has never been attempted ; and since all 
parts of the world are in possession of practically identical 
standards of mass, under the name of standard pound or standard 
kilogramme, and tolerably accurate copies of these and their 
fractional parts are-in everybody's “hands, why not acknowledge 
them as standards of mass, which they are in point of fact, 
although, according to the theory which I am combating, they 
ought not to be? 

‘Those who hold that theory must choose between two evils :—~ 
they must either make the pound a unit of force, in which case 
they must file or load their weights as they go from place to place 
(this seems to be the alternative which W M. W. chooses) ;' or 
they must accept the gravitating forces of equal pieces of metal 
as nominal units of force at the different localities where these 
pieces of metal may happen to be, although’ these forces are 


‘really not equal, ‘This latter alternative, which gives a ‘variable’ 


unit of force, has been commonly adopted till recently,:and a 
variable unit of mass has been conjured up to suit it. 

If our spring-balances were as accurate as our standard: 
weights, W. M. W.’s Mea would be practicable. The equality 
of two forces at different places could then be very directly 


tested; but, in fact, the mostaccurate means we possess of making ° 


such a comparison consists in a double process, a weighing with 
the ordinary balance, combined with a difficult and les# accurate 
pendulum-comparison. Inasmuch then as ease and accuracy of 
comparison is the first essential of a scientific standard, I submit 
that the world is right in employing standard pounds of equal 
mass and not standard pounds of equal gravitating force, 

Much confusion arises from using the word weight in a con- 
nection which leaves it doubtful whether mass or gravitating force 
is meant, I trust you will keep your columns open for the 
further discussion of this question, as it much needs ventilation.’ 

- Belfast, January Ir . J. D. EVERETT 





The Tails of Comets, the Solar Corona, and the Aurora 
' considered as Electric Phenomena 


In reference to a letter from Mr. Bedford, Ph.D., published 
in your last number, allow me to state— 


1, That I had never seen or heard of Dr. Bedford’s theories. 


2. That, judging from the extract given in his letter, Dr, 
Bedford has not published anything analogous to the electrical 
hypothesis which I have put forward. In his letter he has 
misquoted and made omissions to the extent of one-half the 
heading, in order, I suppose, to avoid the very mention of the 
word electricity, which, on the other hand, is the very substance 
of my postulate. OsBoRyE REYNOLDS 

Owens College, Jan. 17 





Apparént Size of the Moon - 


Fgom almost any place in the balcony of St. James’s Hall, at 
an evening performance, one may find in the coronets of gas- 
jets, forming one or more of the arches across the roof, cor- 
roboration of whgt I wrotein NATUREOof May 12, 1870 (vol. ii, 
p- 27). The f€arest or first corone and the two next, observe 
a gradation of increase in apparent magnitude, as they should 
do, ©: But the rest, which (unlike those three) descend towards 
the horizon, and should, nevertheless, observe a gra@atiog of 
increase, are apparently all ofa size. I call attention to this 
“í unconsideied trifle "Pas haying the full force of a very elaborate 
experiment. i i C. M. INGLEBY 
e Ilford, Jan. N: å i. a 


‘of the barometer at a known height. 
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- ‘Atmosphegic Currents , 


Tue following is part of a letter signed “ Ge’ in NAJURE of 
6th October, 1870 :—. : 


- ‘Tt is very important to obtain corg/tt and copious data 
regarding -the atmospheric currents between say 5,000 feet and 
five miles abo%e the fevel of the ny Ae especially.at various 
points on and near the @quator, and%at about 30° to 32° North 
and Soth latitudes. Within these limits the rain-béaring 
currents ofethe atmosphere move. If self-registering meteoro- 
logical instruments were placed permanently upon several of the 
leading mountain ranges of the world, and their records copied 
at stuted intervals, we should obtain valuable data for deternfining 
the direction, velocity, and magnitude of the controlling atmo- 
spheric currents of the globe.” Š ' : 

This suggestion is most valuable, but it would ‘involve a 
source of grror that would be difficult to allow -for. Most 


mountain ranges occupy so extensive an ‘area that they have ® 


their own local climates, and indications on such ranges would 
consequently not give accurate information about thegcuriemts 
wkere they are not modified by such influences. The most 
valuable information will be obtained from the most isolated 
mountains... The most isolated mountains of sufficient height, 
within sufficiently easy reach of us, are Etna and Teneénffe. 
Etna is in the Sariables, and Tenenffe in the trade-winds. . 

I do not, however, agree with the following suggestion, that 
more valuable observations still might be obtained by means of 
captive balloons. Balloons cannot be used in stérmy weather, 
and they are also subject to the great disadvantage,.that they tell 
nothing about barometric fluctuations: because the height of a 


: 
« 
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balloon above the earth can be known only from the barometer, , 


and consequently there is no way of ascertaining’ the indications 
It-is not at all certain that 
the barometric curves at the summit and at the base of Etna or 
Teneriffe would present any close correspondence. Sets of 
barometrical and other meteorological obsegvations taken for 
sufficiently long periods at the summit and at the base of such 
mountains would be probably the most valuable of all data for 
meteorological science in its present state. 

JOSEPH JeHN MURPHY ® 

Old Forge, Dunmurry, Co. Antrim, Jan. 14 








THE AMERICAN ECLIPSE EXPEDITION 


TEAT portion of ‘the American Eclipse Expedition 

which was stationed at Xeres was favoured by 
weather which enabled the observers to examine the 
Corona during the whole period of.totality, and with sonfe - 
results of interest ; an informal account of a part of which 
the kindness of Professor Winlock enables me to lay 
before your readers. - - 

The party was in charge of Professor J. Winlock, and 
stationed in- an olive grove about a mile from the city, the 
property of Mr. Davies, of Xeres, to whom all th@mempbers 
of the expedition are indebted for continual aid and 
kindness, The observations for the determinafion of 
longitude, latitude, and times of contact were conducted 
by Assistant G. W. Dean, of the Coast Survey, aided by 
Captain Ernst, of the U.S. Engineers, and by Mr, 
Gannett, of the Harvard College Observatory. 

Their labours were facilitated by the courtesy of the 
Director of the neighbouring Observatory of San Fernando, 
with which telegraph connection was established, and the 
results attained will be found in full in their official report. 

Besides the instruments of precision, the party was pro- 
vided with four equatorial telescopes of from six to eight 


_Inches aperture, driven by clockwork, and many smaller 


ones, One of the largest telescopes carried an objective 
specially corrected for actinic rays, with whith, and a 
companion instrument, photographs were taken during the 


r 


totalityand previous stages by Mr. Willardand his assistant. . 


In additions a photographic telescope of upwards of 
thirty feet focus, placed horizontally, and receiving the solar 
rays from a heliostat, was used, in charg®sof Mr. Gannett, 

The accessories of the instruments were such as the 
previous experience of the observers (nearly all of whom 


‘had witnessed the eclipse of August 1869) suggested, and 


were too numerous foy description here, though a means 
. v 
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e lines noted in the 


iced: Each spectro- 
$ Nde e de America with this 
chment, which% nabled the verto record the 
on: of ‘the lineswas fast as uld pointion them, 
and with a precision ghat compared favourably with 
micromeirical measurement, : 
pass to the work done by each observer, 
ectroscope used by Prof. Young wis the one 
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atch the occultation of the protuberances of 
,and announce the approach of the moon, 
ds before “ first contact.” At this time 
sun was nearly clear, and numerous 
pliotographs were taken, with the agcompany- 
r- chronegraphic record of the instant of exposure. 
Heavy clouds then obscured the sun, at intervals, tll 
F tOtality was very near, when a happy fortune gave us a 
~~ “few minutes of almost clear sky while it lasted, : 
¿io Ifa4s important to explain that, though the sky was so 
-= little obscured that the Corona was visible eduring the 
ae ole of totality, tha was during moste of this time 
very ‘slight haze. I recall a short view of sky, dis- 
inctly blue in spite of the darkness ; and the structure of 
he: “prot uberances,, was continuously visible through the 
sscope ; Hevertheless, the presence of this partial haze 
ge hould be remembered, as having a possible bearing on 
ee seme of the conclusions to be drawn from what follows, 
[give as nearly as I briefly can the principal results of 
each observer, as regards the:corona only. - 
“Professor J, Winlock, using a spectroscope of two prisms. | 
ona. fiy e-and-a-half-inch achromatic (directed by Mr. A. 
~ Clark as the fiider) found a faint continuous spectrum, | 
without dark lines, 





*Kirchhoff, whach was fi ora all around the sun toet k 
20' from the disc. It may be here remarked that all the 
spectroscopes showed this as much the most conspicuous 
coronal line. A ħumber of other lines were also noted, and 
their position recorded by the apparatus just referred to. 
¿+ Professor Young’s observations of this line were similar ; 

he estimates its least extension at one half the solar 
oosc diameter. With fhe slit of his spectroscope placed tangen- 

me » tiajly at the moment.of obscuration, and for one or two 
seconds later, the: field of the instrument was filled with 
eùi aht dines, As faras: could be judged, during this brief 
-anterval every non-atmospheric line of the visible spec- 

rum. showed bright ; an interesting observation, con- 
rmed by Mr. Pye, a young gentleman whose voluntary 
proved of much service. The observation of Mr. Pye 

s made with a spectroscope of one prism, before which 

was placed a small telescope arranged at Prof. Young’s 

“suggestion, not to give, as usual, a définite image on 

othe slit, but to supply light from all portions of the corona 

and neighbouring sky with more intensity than would. be 
wnished by directing the instrument toward the sun 






















ent observations, we seem to be justifiedin assuming the 
robable existence of an envelope surrounding the Photo- 
phere, and beneath the Chromosphere usually so.called, 
hose thickness must be limited to two or three seconds 
farc, and which gives a discontinuous spectrum consist- 
gof all, or nearly all, the ordinary lines, showing them, 
jat is to say, érigāz on a dark field. 

Mr. Abbay, of Wadham College, Oxford, assisted with 
a Spectroscope prepared by Prof. Young for collateral 
“observations to his own, and obtained eonig which have 
a been made public, 

. The Polariscope was used by Piste Pickering at a 
“station half "mile distant from the rest of the party. 
ising successively an Arago Polariscope, one of the form 
mployed by Prazmowski, and a Savart, he is understood | 
) have obtained with all three, results pointing to.a radial | 
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:Winlock, proved of 


bed in your pages ; and through this he was 


ithout it. From the concurrence of these quite indepen- 










polarisation of the Corona. The light covering the mor 
disc he observed to be polarised throughout in th 
plane, and the observations showed that the Ar 
other Polariscopés dependent on colour were sufffct 
delicate to determine this plane with accuracy. ae 

At the same time Mr, is assistant, using the — 
instrument employed by Pi ickering in t eo 
eclipse, obtained the same results as were the en® fo 
Mr. Ross used a modification of the. Bunsen’ p 
meter, and obtained several concordant meas 
showing that the light was equal to’ atof a stand: 
at two feet, 

The writer used a Savart’s polariscope attache toa 
pelescope of 14 inches aperture, and havinga field of about 2° 

The observations with the Savart’s polariscope being . 
subject to ready misconception, the preparation’ for ob. 
servation and the appearance during it are bere giver a 
with some minuteness, oe 

Before the eclipse the Savart was so adjusted: that. the 
bands were most distinct when vertical, viewing the meri- 
dian sun reflected from water. ‘None y were ‘visible when 
the sun was directly scrutinised before or after totality. 
* During totality the appearance which presented itself 
was "unexpected, 

The bands were distinctly seen on the corona, and were 
‘brightest where normal to the limb and where tang-ntial 
to it, As the polariscope was slowly rotated, no marked 
diminution of their brightness was seen, and when it had 
been turned through 45° they were as bright as. before ; 
distinctly visible even in colour, and they so remained, 
| the rotation being continued for greater ‘securit. 

-a. whole revolution, during the whole time. 
the appearance described, and character 
_ polarisation. They were not noticed on th c 
: moon, but this may weil have been from the observers” 
| attention being so exclusively direete@o verifying their 
| persistency on the corona. 

| The writer also employed a good achromatic, of four 
| inches aperture, with a» power of about 150, in the direct 
| study Of the coronal structure with negative results. 

| On the closest scrutiny of the part nearest the sun, 
| 

| 
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nothing was seen but a nearly uniform diffuse light, ex- 
cept that one “ dark ray” in the field was noticed to be 
absolutely straight and-nearly radial. The outline’of the 
Corona was roughly quadrangular, and a heavy field bar 
provided for the purpose being carefully set during totality 
| in the direction of the longer diagonal, was found on sub- 
sequent estimation to make an angle of as nearly as pos- 
sible 45° with the vertical 
The * red flames” were beauti 
noticed during the telescopit sc 
not, I may add, more distincti, 
had viewed them the'da 
of Professor Young, 
~The coronal structure is welt shown! on a photograph 
obtained by Mr. Willard during totality ; a very interesting 
drawing of it was also taken by Mr. Gordon, a gentleman 
resident in the vicinity ; and all the observers have 
| descriptions to give of its appearance to the naked eye, 
which differ in some degree from each other. If I com- 
pare my Impgessions with those of others, or even with 
my awn of last year, I find difference enough to suggest 
the probability of considerable “ personality” in all such 
statements. dn some well-marked features all agree, in. 
other minor ones such difference exists that one might. 
almost say each saw a different Corona, The obserVations ' 
with the Spectroscope and Polariscope are pappi more 
removed from uncgrtainty. 7 
The conclusions reathed with both areRog perha 
absolute as, they woule have been with the clou 
of lagt year’s Eclipse, they are still such as.to': 
We may hope, the cost of labour and time di 
them, ang whith none of those Preagat ca 
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objects, as incidentally WA Miei 

ny of the Corona, but 
‘in detail than I ~ 
gh the Spectroscope 




















| 
| 
i 
if 








nee tne ee at Ee tet ed RP NN A AR fe ae = pet et mana rn ra ean me 

















= ; a 
è G A z à A f 
+ e . : 
230 e NATURE [Fan. 19, 1871 
SUGAR opened, large quantitie of cane sugar'at once appeared 
A Il. from the West Indies, and beet sugar again fell into the 
— . Fers : ae | 7 : 
~% * “PRE Beet-root (Beta vulgaris) isa native ot the Ae ame TA syst up of tans bes : ill aes Ko s 
south of Europe, and is said to have been introduced when hedi | o gh as acidally to am oungeto 


a 


e reddish purple leaves andl: 


into England in 1656" Itis a hardy biennial plant with 
fleshy roots, which in some 
varietits are long or spindle-shaped like a carrot, in others 
short and thick, almost like a turnip.. The colour also 
varies, some forms being of a deep purple, while others are 
of a dirty white with apurple tinge. Internally the beet-root 
is of a blood-red colour. It is well known with us both 
as,a pickle and as a salad plant, but it is much more ex- 
tensively used even for these purposes in Germany and 
France than it is in England. ° 

Numerous varieties of the beet are in cultivation, but 
one known on the Continent by the name of Betterave à 
Sucre is extensively grewn as a sugar-producing plant ; and 
the trade in beet-root sugar is a very important one 
throughout France, Belgium, Germany, and Russia. The 
bulk of the sugar consumed in these countries is furnished 
by this plant. Its cultivation for the produce of sugar has 
been more than once attempted in this country, but hitherjo 
on too small a scale to be successful, Latterly, however, 
more attention has been paid to it, and more spirit and 
energy shown by those who have taken up the question 
towards overcoming obstacles that were at one time consi- 
dered insurmountable; but whether the results will con- 
tinue to prove remunerative remains to be seen. So long 
agoas 1837 a refinery solely forthe manufacture of beet-root 
sugar was established at Chelsea ; and many acres of land 
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LONGITUDINAL SECTION OF SUGAR-CANE, MAGNIFIED 


in the neighbourhood of London were devoted to the culti- 
vation of beet. The discov 


ery of the presence of sugar in 
beet was made in 1747 by a Prussian chemist named 
Margraaf, but his discovery was at’first considered rather 
in the light of a scientific than of a practically useful 
character. It formed the subject of a communication to 
one of the learned societies in Berlin; and for several 
years afterwards the sugar so produced was considered 
an article of curiosity, and was consequently sold at 
fancy prices. Forty or fifty years elapsed before any 
experiments were made for the purpose of putting the 
discovery into practice, with the idea of @xtracting the 
sugar for actual use; these experiments however did not 
succeed, owing to the imperfect mannersin which they 
were carried out; an& the beet sugar manwfactire would 

ssibly even then: have resulted in utter failure, had not 

apofeon I., by excluding British Colonial produce from 
France, rendered it necessary for some new method to be 
devised for su ng France with sugar. Prizes were 
offered and y plans submitt&d. e Government, 
however, gave its support to the beet as the most likely 
source of success. riments were again renewed, and 
the result proved satisfactory, so that by 1812 this Ph 
of manufacture was, fgr a time, placed on a firm footing in 
France. In 1814, however, the French markets,agaim being 


| 


| quantities on the Continent. 


a prohibition to its entrance into Fyench ports, an 

the beet-root factaries began to fourish. At the present 
time, or rather before the War broke out, hundreds of 
millions of pounds were made and consumed. Germany 
and Franée produce the largest quantity, Russia following 
close behind. It is, however, feared that the 300,000 tons 
of beet-root sugar, which was the estimated produ@e of 
France for 1870, will have been for the most parf lost, 


owing to the interruption of the harvesting of the roots, 
and the consequent stoppage of the operations of the > 
: LS 


vařies in quality and in ° 


sugar factories. 

Like the sugar-cane, the beet 
the quantity of saccharine juice, according 10 the climate, 
soil, and mode of culture. e -> Om) 2 3% 

After the roots are dug up they are cleaned, usually by 
scraping them with a knife; theysre then either sliced or 
rasped, and reduced to a pulp, which is placed in canvas 
bags and sulgnitted to high pressure, es which means 
the juice is expressed, The pulp undergoes a second and 
sometimes a third squeezing, so as to obtain all the sac- 
charine matter. This juice or liquor is then heated in a 
copper, and filtered and boiled with “lime and water. A 
scum rises to the surface, which is taken off, and the 
juice is again boiled till it becomes of a proper consis- 
tency, when it is crystallised in a similar manner to cane 





‘TRANSVERSE SECTION OF SUGAR-CANE, MAGNIFIED 


sugar. Beet-root juice as expresse 
the touch, is nearly colourless, ha 
smell, and contains a larger 


is very clammy to 


in appearance to the most superior descriptions *of Imp 
or moist sugar prepared from the sugar-cane. 

“ Beet-root sugar is not only identical with cane Sugar, 
but much of the Dutch lump sugar is actually the pro- 
duce of beet-root. The circumstance cannot be too much 
insisted upon, that the seeming distinction between 
yellow beet sugar and yellow cane sugar depends on the 
extraneous coloured matters present. These, when elimi- 
nated by refining, leave white materials in all respects 
identical. There is positively no difference between these 
two, whether of colour or of grain. Grain or crystals 
can be developed from either to the size of the largest 
candy if desired; in fact, large white crystals produced 
from beet-root are sent in quantities from France into 
this country to compete with London, Bristol, Scotch, and 
other crystal manufactories.” = i 

As beet sugar has become of late in more general use 
in this country, so has cane sugar found its way in large 
The mixing of these 
can sgarcely be considered in the light of adulteration, 
except when an inferior kind of one iSxmixed with a 
superior quality of another. The perfect system of 
filtering adopted in the manufacture of beet-root sugar 
causes it to be much freer from extraneous matters than 
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eane sfigar, small pieces of the cane itself frequently 
occur in some descriptions af the latter. Of course it is® 
wa, fomthem to be contained in lodf sugar, sugar- 
candy, ðr the fingy kinds of sugar which undergo a careful 
e process of purificafion. — 

~ Agreat deal has been said abo 

with sand, powdered marble, bon¢-dust, &c., and these 

tales are readily believed in by many people ; but it is 

very unlikely that such insoluble substances woul used, 

as they would be sure to be detected. We know that in- 
_ organic substances are present in sugar, but we are 

inclaned to believe that they are traceable to the imperfect 


ul eration of sugay 


lean 7. the cane or to the accidents, if we may so call 
them, attendant upon the process of manufacture. 
=- Amongst the organic impurities often to be found in 


. sugar, besides ‘fragments of the cane before @lluded to, 
are glucose or grape sugar, vegetable albumen, starch, 
p} minute fungi, and very frequently a number of small 
ifsectseknown as the sugar beetle (dcarus sacchari). 
The first of these, grape sugar, we have before descri8ed 
as being distinct from ecane sugar, though its composi- 
tion is nearly similar; as it is found most Abundantly 
gpr pes, whence its name ; but it is also contained in 
ous other fruits, as well in the dried state as in the 
fresh ; and, moreover, it can be produced by the action of 
canje sulphuric or other mineral acids, on starch or 
woody fibre, and so, in short, can be manufactured, which 
ane sugar cannot. It does not so readily crystallise as 
e cape sugar, and the crystals are irregular, or have no 





ncROSCOPICAL APPEARANCE OF THE SUGAR INSECT (Acarus sacchari).— — 


I, PARFECT INSECT.—2, OVA 


definite form. It is much more clammy in an ordinary 
way,and@ dissolves or runs to juice at the least possible 
moisture of the atmosphere to which it is exposed. It is 
of les§ sweetening power than cane sugar, and is much 
more liable to ferment, therefore its presence with cane 
sugar tends to lessen the value of the latter, — 

The purest form of cane sugar to be obtained is that 
known as “ lump,” and for this reason it is always used in 
preserving fruit, as the chances of fermentation are thus’ 
diminished. Sugar-candy and all the large crystal or dry 
sugars are pretty sure to be free from glucose, because its 
presence would, according to the proportions, cause the 
sugar to be more or less clammy cr moist. The presence 
of vegetable albumen and starch in cane-sugar is one step 
= towards its conversion into grape sugar or glucose, and 

consequently increases its inclination to ferment. The 
removal of this vegetable albumen is one of the objects, as 
well as one of the difficulties, of perfect sugar refining. 
The presence of minute fungi in Sugar can only, be 
detected by the aid of a microscope, but the sugar-beetle 
may be seen with an ordinary lens, »& 

We know of x better way of detecting it along with other 
impurities than one which has been before recommended, 
namely, to place a teaspoonful or two of sugar in a glass 
of tepid water, let i» stand till the sugar has completely 
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dissolved, when the insects will be found, some perhaps at 
the top of the water and others at the bottom amongst the 
sediment. It is supposed that this insect is the cause of * 
the irritation of the skin, more especially of the hands, 
from which grocers and those who thave the handling of 
sugar are said to suffer. k i ‘ 

Many other plants besides the sugar-cane and beet are 
used in their respective countries as sugar-producers, 
Thus, while we and our European neighbours receive our 
supplies from the two plants just alluded to, the chief 
sugar-producer in North America is a species of maple 
(Acer saccharinum), a large forest-tree’; and in the East 
Indies several species of palms yield sugar. 
e With regard to the effects of sugar upon the system, 
it is abundantly proved that it is most valuable. Nature 
has so provided that it shall be diffused not only 
in the sap of young and growing pjants, but abso in milk, 
the food of the young of all Mammalia. Though sugar 
may be considered as a force producer, it is much more 
adapted to the young than tothe adult, for it is not capable 
by itself of producing muscle. 


; JOHN R. JACKSON 








NOTES 


In addition to the details given this week of the Eclipse 
Expedition by Mr. Lockyer and Mr. Langley, we have received 
from Prof. W. G. Adams a reportof the Agosta section of the 
Expedition, publication of which we are pelled to defer till 
next week. d E. oN 

Ir is with great pleasure we hear of the appx 
Rev. F. W. Farrar to the Headmastership of Marlbe 
College. This institution has already set an example to ourother 
public schools in the cultivation of Natueal Sftence, which will, 
we trust, receive a fresh impulse under the new. headmastership. 


WE rejoice to hear that there is at last a chance of a large 
amount gf scientific knowledge being required at the hands of 
naval and military officers. This is as it should be, and we 
earnestly hope that the long-needed reform will not stop heng 


Tue Austrian astronomers, MM, Weiss and Oppolzer, who 
went to Africa to observe the Eclipse, were, we regret t 
as unfortunate as the other observers on that continent. 


AT a meeting of the Master and Senwr Fellows of Caius 
College, held December 14, 1870, the following Céllege order 
was passed ;—‘* That until as many as forty shares of the College 
income are applied to the promotion of the Natural Sciences and 
Experimental Physics, a sum equal to the deficit (estimated at -~ 
207. a share) be taken from the balance for distribution, and paid 
to a fund called the ‘ Natural Science Fund.’ That the shares 
applied to any Fellowship or Scholarship awarded for proficiency 
in the Natural Sciences and Experimental Physics be counted 
as so applied. That the Natural Science Fund be applied solely 
to the promotion of the study of Natural Sciences and Experi- 
mental Physics in any way whatever which, in the judgment of 
the College, may seem proper.” 

Tue Birmingham and Midland Institute has done equal honour 
to Professor Huxley and to itself, by electing him to the office of 
President, in succession to the late Charées Dickens, 


Dr. Woop has been appointed Lecturer on Chemistry gt the 
St. Mary’s Hospital Medical School, in succession to Dr. Russell, 
transferred’to St. Bartholgmew’s, 

WE understand tha? Dre Michael Foster tmr. Watts are 
engaged in translating Kühne’s ‘‘ Physiological Chemistry.” 

WE hope in succeeding numbers to give in full Dr. Carpenter's 
anf Mr, Gwyn Jeffreys’s Report on Deep-sea Researches carried 
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on during the months of July, August, gnd September 1870, in 
the Porch pinS recently read before the R Society. 
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Wg quote the following pleasant ‘international ” from "p 


NA T URE 







NeweYork Technologist ly view of recent remarks concerning “heigh 


thet astien of the British Government in regagd to the expedition 
proposed by: British scientific men, for the purpose of observing | 
thea approaching eclipse, it is 






is but justice to say that on proper 
representation being made te Mr. Lowe, the Chancellor of the 
Exchequer at once expressed his opinion that such an expedition 
was one eminently worthy of government aid, and perfect arrange- 
ments as regards ships, funds, &c., have been made, One good 
resulthas, however, attended this delay on the part of the British 
G rovernment—it has afforded an opportunity for the exchange of 
very pleasant courtesies between the scientific men of the United 
States and those of Great Britain. As soon as Prof. Peir& 
heard that their government had refused the use of the necessary 
ships, he atjonce tendered to the English scientists all the faci- 
lities at his command ; 8nd they were ample. No one doubts 
that, under similar but opposite circumstances, the same offer 
would have come from the: other side ; for, however stubbornly 
Alabama controversies may hald out, eee takes no cognizance 
of them.” ‘ 


4 = : eo ai s 
We are informed that the series of penny lectures on Natural 
Science, delivered at the Hulme Town Hall, are to be obtained 
in London óf Mr. Pitman, Paternoster Row. 


A DEPUTATION from University College, London, consisting 
of Mr. George Grote, the president, the Hon. George Denman, 
M.P., Mr, Jolian Goldsraid, M.P., and Dr. Storrar, members 

meil; Prof. Fuller, C.E., Prof. Williamson, F.R.S., 
sson, the secretary; tas waited upon the Duke of 
he India Office, to present a memorial from the 
acil and the Senate of the College, on the subject of the 
proposed institution of @ new Engineering College for the Indian 
Service, ‘The interview with his Grace lasted upwards of an 
hour, The memorialists consider that the deficiency in the pre- 
sent’system has arisen, not from any defect in the existipg places 
of education, but from the injudicious system of examinations 
hitherto pursued, and from a want of sufficient inducements to 
well- -qualified men to enter on the career proposed to.them. The 
memorialists, assume that the latter cause is recognised by the 
Government, for it is understood that itis in contemplation to 
augment considerably the salary upon which a civil engineer in 
the service of the Indian Government will hereafter commence 
his work. The memorialists believe the proposed college will be 











: sepeehudicial to the public. service by narrowing the field for the 
selection of candidat 
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They suggest that such. 
throwing open to all Her 
gaining Government appointments, 













AT a meeting of the Royal Geographical Sariin: held on the 
oth inst, Dr. Carpenter read a paper on Oce@pic Circulation, 
especially in reference to the inset curret 
ranean through the Straits of Gibraltar. A 
theories which. hh 








er detailing the 
re hitherto been propounded te account for 
this gurrent, all of which he pronounced to be unsatisfactory, 
Dr, Carpenter ‘propounded the following explanation :--The 
water of the Mediterranean has a uniform but limited excess of | 
weight over tP Sf the Aflantic—eo liited as to, do away 
altogether with the idea that there is an accumulation of salt in 
the Mediterranean. The. excess.of salt was found to: be greater 
in the lower than in the upper stratum of water, and f hus Ahe 
excess of evaporation gras produced. If there be two columns 
of water of equal defSity—one that of the Atlaytic, the other 
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waters of the Mediterninesn, eee wre ss ‘ 
in receiving this explanation is that the water of theo ! 
flowing current must run uphill ; but other examples, he stated, 
are known, j ; he.s sal 



















The fact that sich, a circle on 








determined a A na a ees 
ad surface easterly current. These eur „the 
ortion of the general oceawic circulation, which 
piper surface motion of warm wäter from the equator to the 
pole, and a counter under-curtent of told water from the pole to 
the equator.” In replying to objections raised in the course of the 
discussion, Dr.*Carpenter said that he had only broken ground 
in the enunciation of bis theory, which it would require much 
labour yet to work out. Sir Henry, Rawlinson, who occupied 
the chair, stated that in consequence of the continued illness of 
Sir R. Murchison, he had been sarpone president ofthe Society 
ad interim., i >. 6 








Tue Wind-Chart, to which, we referred last week, furnished 


_daily by the Meteorological Office to the Shipping and Mercantil: 


Gazetle, is the invention of Captain Charles Chapman. 
è 


From the arfaual report, it appears that the. gardens of. the 
Dublin Zoological Society have been very successful, the. number 
of visitors being 136,000, and a considerable, balance lies | 
favour of the society. T he donations of axolotls from. Prof. 
Wyville Thomson, and of Mammoth Cave- fishes from Prof, 
Mapother, are acknowledged, but it is not Stated if they live or 
have undergone any developmental changes. . 








Tue following regulations have been issued by the Science 
and Art Department with regard to science teaghers who wish : 
to attend the special (six weeks’) courses, fortraining in teaehifig> ~~ 
at South Kensington in June, July, and August, in accordance 
with the circular of September 13 hese applications a 
so numerous that it is impossible for the Department to make 
theselection.of teachers to attend, as was originally proposed, The 
Department has therefore decided to make the selectian by com- 
petition at the next May examinations. The competitign for 
those who wish to attend the instruction in Biology wħ be in 





* Animal Physiology, Zoology, Vegetable Anatomy and Physiclogy, 
| and Systematic and Economic Botany, 


d The candidate may 
take up all the four subjects, but a fair proficiency m Animal 
Physiology and in Vegetable Anatomy and Ph ysi i 

Hf this proficiency is shown, the ‘i 
the other subjects will be counted, By. fair pro 
stood the amount of knowledge required to-pa 
stage. For those who wish-to attend in Expe imen 
the {competition will be in Acoustics, Light and. I din 
Magnetism and Electricity. “A candidate will be: requi ed to. 
take up the honours’ papers in those subjects in which: che: teaches, 
or in which he 48 aula to earn ean bat in’ “any. of ‘ithe 

















takë the advanced” ‘or the ecu pap 
tained in these Subjects will count as in* 
Royal E Exhibitions. The papers of the te: 
peting will be specially and separately 
fessional examiners—the examination bt 
and s teachers who answer best, proba 
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about forty-five in each group, will be allowed to come toe 
Londag for the#ix weeks’ course of training, They will receive 
their traVelling expgnses, namely, second-class railway fare, and 
e 30s. a week while iñ London. The results of, the teachers’ 
examination will not be published. Each cangidate will he 
informed of the position ig which heewould have been placed 
had he been examfned as an ordinary candidate forehonours. 
If he wish his success recorded, it will be done in éhe ordinary 


way. The Biology course will commence on the 14th June, and’): 


the gpurse on Experimental Physics-on the sth July. It must be ` 
understood that no teachers, excépt such as come up under the 
foregoing rules, will have travelling allowances under § lxviii 
of the Science Directory. No. persons are eligible to receive 
the allowances granted in this minute except tho@ who have 
been engaged in science teaching under the Science and Art 
Thepartment during the session 1870-71. 

IT appears: from Mr. Glaisher’s Meteorological Tables, that 
while December 25 was thg severest day of the recent frost in the 
neighbourhood of London, it was still more intewse in other 
localities on January 1, falling as low as 9° at Wolver- 
hampton, 50° at Hull, 6°7° at Bradford, 7‘0° at Leeds, and 9°7° at 
Leicester, the minimum at Blackheath on that day being as high 
as 19'2°, although at Twickenham, as reported by Mr. Hall last 
week, the thermometer fell as low as 6°3°, As on Christmas 
Day the severest cold was again in the Midland and North Mid- 
laftd counties, and we have once more to record the phenomenon 
to which we have had occasion to allude more than once recently, 
that the frost was considerably more intense in England than in 
Scotland. Forthe week ending January 7, no lower temperature 
was recorded at afty of the Scotch stations than 210°, at Dundee ; 
the mean temperature for all the English stations “was 29°6°, while 
for all the Scotch stations’ it was 35 5°, or more than 6° higher. 

rom the 20th ef December to the 13th of January, when the frost 
finally broke up, the temperature in London was only even 
slightly above the mean of the last fifty years on three days. 


THE Rey. Mr. Gribble, F.R.S., reports from Constantinople 
that after a fine morning the disc of the sun in the late eclipse 
was obscured for some time, so that it was not well*seen until 
3h 26m mean time, When there was only about one-eighth of the 


coming on again, this was all that"was seen clearly. At 34 26™ 
athe light was considerable. 


THE Scotiish Naturalist, to which we referred some weeks 
since as a new periodical proposed to be issued under the auspices 
of the Perthshire Society of Natural Science, has made a -good 
beginning. Opening with a short programme of future opèra- 
tions, "in which the editor, Dr. Buchanan White, wisely states 
his intention of restricting the contributions to papers and. 
notes especially bearing on Scottish Natural History ; we then_ 
have an article by Dr. Lauder Lindsay ‘‘On Natural Science 
Chairs in our Universities,” to which we may possibly take oc-. 
casion again to refer. The writer deals with a bold hand with 
the-evils which are said to prevail more especially in the election 
of Professors in our northern Universities. He refers to the manner 

“in which these appointments are stated often to be regulated by 
political influence or religious belief rather than by possession of 
qualifications to teach Natural Science, and is especially severe 
on the system of personal canvass and the “‘ testimonial nuisance.” 
Mr. J. A? Harker contributes a paper “ On the Work and In- 
fluence of Local Natural History Societies ;” Mr. George Nor- 
‘man a List of the Noctuze occurring in Morayshire; the editor 
some hints on Sugar ng, how, when, and where to do it; and 
an anonymous ntributor, a paper ‘‘ On the Mollusca” of the 
North-east of Scotland,” illustrated with a map. Some shorter 
articles and notes with reports of proceedings of Scottish Natural 
History Societies, make up the number, which we commend to 
the notice of pa inenatural history across the Berder. 














HENDERSON'S PATENT PROCESS FOR 


REFINING CAST-IRON. oe 
AN article was furnished a short tisne ago, and published 
in NATURE (No. 57, p. 94), respecting a new process 
for the production of steel by the partial decarburisgtion of x 
cast-iron, invented by the writer. It was then stated that 
a description of a new process for refining cast-iron would 
soon follow, — ae ° 

This process supplies a more effective and economical 
process than the English finery or the German reverbe- 
ratory furnace processes for refining cast-iron. It is vtry 
gimple, and does not require any fuel, labour, or expensive 
apparatus; and there is no loss of weight of iron, as the 
impurities go off in vapour. The cost_of refining is less 
than one-twentieth of that of the English agd German 
processes ; and its effect is more thorough than is possible 
by those systems. : 

The agents used are fluorine and oxygen combined. 
The fluorine is derived from any fluoride, and the oxy- 
gen from any substance containing or capable of evolving 
oxygen, which ıs adapted to use in the manufacture of 
wrought-iron and steel, Fluorspar and pure rich iron 
ores are the most available and economical substances 
for producing these agents, and are applied finely 
powdered and mixed, and placed in receptacles, pre- 
ferably, so as to act from the under side upwards upon 
cast-iron in its molten state. - 

The most economical mode of application of this pro- 
cess is to treat- the cast-iron in the condition in which it 
flows from the. blast furnaces, with fluorspar and iron 
ore, applied in the “chills” or pig moulds used at blast 
furnaces, by being spread over the bottom of the moulds, 

The iron, when tapped from the blast furnace, flows 
into the mould thus prepared ; the heat*éf the iron causes 
fluorine and oxygen to be libérated, and, by reason of the 
affinities of these substances for silicon and phosphorus, 
these impurities are removed in the form of vapour. The 
reactiofis in the “ chills” are similar to those of the boiling 
puddling process, and last about fiveminutes, The metal 
during this period is covered with jets of flamé and smoke, 
The resulting metal, with respect to silicon and phos- 
phorus, is as pure as wrought-iron. tee 

-Itis preferable to use iron ores containing the largest 
amount of oxygen and the least of silica and phosphorus. 
These conditions exist in “ washed iron sands,” and the 
red hematites of Cumberland and Lancashire. When 
using the hematite ores, varieties that are the easiest to 
reduce to powder are preferred; and the ordinary edge 
running apparatus, with cast-iron rollers revolving in a 
pan, is an excellent one for the purpose. 

The fluorspar and fine ore are passed through a sieve 
of not less than four hundred meshes to the square inch, 
and afterwards mixed so thoroughly as to appear to be 
one substance, in the proportion of one part of fluorspar 
to two parts by weigh= of iron ore, and are spread one-’ 
fourth to-three-eighths of an inch deep over the “ chills,” 
then the iron is run upon them so as to form slabs one 
inch thick, . - : 

The former article gave analyses of refined cast-iron 
produced ın the reverberatory furnace. It will be seen by 
comparing the analysis of the refined metal of this pro- 
cess with theanalysis of that of tht reverberatory furnace 
process, that they are analogous, except that the, latter 
contains no silicates or graphite. The refined metal of 
the pig-mould process saves the fuel and time taken for 
refining by the reverberatory furnace pregas, and shortens 
the time of producing Steel or wrought-iron Dyethat process 
fully forty minutes. When using the refined metal. of 
this process two workmen can take charge of five ordinary 
Woiling puddling furnaces making steel, and six furnaces 
making wrought-iron, as the, only-labour necessary is 
“ balling "egnd removing it from the¥furnace. When high 
carburised steel ıs made, “balling” is not required, as 
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the metal will be fluid enough to run from the furnace |e 1. Better quality, whicheis due to the purity of the 


into fhgot-moulds. The economy of the process consists 


in tle*saving of the labour of eight forkmen making | produced from it as from pig-iron made from 


refined metal; as good, qualities of Nee ea 
e best 


steel, and two workmen making wrought-iron ; and in the | ores smelted with charcoal. 


superior quality of the result as compared with puddling~ 
The time occupied by the conversion 
of the “refined metal into steel or wrought-iron by-the 
process without puddling is about the same as that 
ysually taken in puddling pig-iron. = 

Ordinary coke pig-iron, smelted near Pittsburgh from a” 
mixture of hematite ore and mill cinder, has been treated 
by ¢his process, The refined metal was afterwards puddled 
and rolled into “muck” bars, and once heated and ee 
into merchant bar-iron. The pig, refined cast, an 
wrought-iron, have been analysed by an analytical chemist 
in this city. These analyses are annexed, also analyses 
of refined tast-iron b$ the English finery and German 
reverberatory furnace process, and of the highest standard 
qualities of English, French, Swedish, and Russian 
wrought-iron, are given for comparison, taken from 
Percy’s “ Iron Metallurgy” and Ure’s Dictionary : 


£ 


Pittsburgh Coke ten an T 
; Pig-iron. x uae Bar-irop 
Carbon.{combined} 0*2040 0°3613 not deter, 
do (graphite)  2°7685 2°5066 — 
Silicon 2°3096 none none 
Slags (silicates) 0'3623 0'2983 not deter. 
Phosphorus | 0°4196 O'1029 0°0087 
Sulphur 0°1298 O'1269 0'0438 ` 
Analyses of Foreign Troit. 
English Finery Process, - German Reverberatory Furnace Process. 
Refined Cast-iron, Pig-iron. Refined Cast iron, 
Carbon 3'07 = aa : 
Silicon 0°63 4°66 0°62 
Phosphoius, 9°73 0°56 O'50 
Sulphur o'I? 0'4 0'03 
Silica _ 
Alumina Z i 
English Wrought-iron, French. Swedish. e Russian. 
Low-Moor Stamp, Petin, Gaudet, & Co. Hoop L. CCND 
Carbon 0016 0°143 0°087 0'272 
Silicon -, -, 0'122 - oo O'IIS 0'062 
Sulphur O'r04 0'058 0'220 , 0'234. 
Phosphorus o'ro6 0'030 0 034 — 


On comparing the analysis of the refined cast-iron of the 
patent process with those of the English and German 
processes, it will be seen that while the refined iron of 
the new process contains zo silicon, that of the English 
and German processes contains 0°63 and o'62 per cent. 
respectively; and compared as regards phosphorus, the 
German process reduces it from 0'56 to o'50 per cent., or’ 
about o'o6 per cent., and the new process reduces it ,0'32 
per cent., or over five times as much phosphorus is re- 
moved by the new process as by the other processes. 


The slags or silicates are O'15-per cent. less than in the |., 


refined iron of the English finery process. The analysis 
of the patent refined cast-iron, compared with that of the 
above English wrought-iron, shows that whilst the wrought- 
iron contains 0'122 per cent. of silicon, the refined. metal 
contains none, and compared as regards phosphorus they . 
are about the same, 7 K 

The analysis of the puddled wrought-ion, made from 
the refined cast-iron by once heating and rolling the 
puddled or “muck” bar, shows a purer qtality of iron 
than the most celebrated makers of Europe produced 
from the- purest ores with charcoal. j 

The economy of using the refined metal in saving cost 
of labour, fuel „for the pudd]ingsprocess, has been 
fully demonstrated by numerous trials. When all the 
advantages of the process are realised, about one-half of 
the cost of converting cast-iron into wrought-iron can ke 
saved ; and there is an improvement in the quality equal 


` to the difference ae cha ordinary forge pigsron and 
a 


charcoal iron, 


_ glhese advantages are i—. e w o 


+ duction. e 


. ® 
2. The refined metal being as pure as wrought-iron, 
With respect*to silicon and phojpkorus; requires’ metely 
decarbonising, with less skill to work it, and greater 
certainty of the quality of the product. _ 
3. Largé saving in cost of production, owing to the 
shortening of the time of puddling, which is caused by 
the removal of a large part of the impurities ‘by the re- 
fining process. White refined iron is decarbonised in 
twelve to fifteen minutes, and a “heat”.or.charge of five 
hundred pounds is puddled in fifty-five minutes, including 
time of gharging, melting the iron, and stirring or s 
puddling or “balling” and removing it from the furnace ; 
grey forge iron requires sixty-five minutes, and found 
iron about seventy minutes. Seven “heats” or charges fo 
a “turn” or a day’s labour, are of easier accomplishment 
than five charges are from the pigviron from which it was 
produced ;«the five charges now require ten hours to con- 
vert pig-iron iato wrought-iron. It is possible to obtain, 
with the patent refined metal, by employing three sets of 
workmen in twenty-four hours, instead of two sets as is 
now customary, twenty-one charges in twenty-four hours 
instead of ten charges ; and allowing sufficient time for 
repairs, the production of any ironwork may be- doubled, 
without additional investment of capital and withqut 
additional cost of repairs, ` 
24. Saving of fuel per ton of iron produced, amounting 
to one-half, caused by incréased production. 
‘ §. Reduction of general’ business expenses per ton of 
iron, amounting to one-half, caused by® increased pro- 
6. Reduction of wages, by reason of the diminished 
labour, of 40 per cent. per ton of iron. . è ° 
_7. The puddling furnace cinders of the refined metal 
contain but about one-fourth of the phosphorus, as com- . 
pared with the cinders resulting from theeuse of pig-iron ; 
and when smelted produce better qualities `of pig-iron. 
The cost of refining in the pig-moulds is very little. 
Fluorspar is a cheapmaterial, and but about seventy pounds 
are required to refine a ton of iron. The cost is nearly 


compensated by the saving of the fuel and*lime whick e« 


would be required to reduce the puddle cinders of the . 
refined cast-iron to pig-iron, as they contain but small, 
portions of silica, and will require less fuel and limestone. 
The residue of the fluorspar and oxide is agglutinated, 
and remdins in the pig’ moulds, and 1s pure lime and de- 
oxidised iron ore, and is available as so much Kme and 
ore.in the blast furnace. JAMES HENDERSON 





~ 


' SOME EXPERIMENTS ON COLOUR 


THE. theory of colour perception, although in England it has 
i not yet made its way into the text-books, still less into the 
popular works on science, is fully established with regard to 
many ımpoitant points. It is known that our perception of 
colour is threefold, that is, that any colour may be regarded as 
madeup of detinite quantities of three primary colours, the exact 
nature of which is, however, still uncertain. More strictly stated, 
the fundamental fact m the doctrine of colour is that, between 
any four colours whatever given, as well in quantity as in quality, 
there exists what mathematicians call a linear relation, that is, 
that either a mixture of two of them (in proper proportions) 
can be found identical, so far as the eye is able to judge, with a 
mixture of the other two, or else that one of them can be 
matched by a misture of the other three, , There are various 
optical contrivances by which the mixture spoken of may be 
effected. Inthe year 1857, Mr. Maawell pubwghed an account > 
of some experiments with the colour top undertaken to test the 
theory. From six coloured papers, black, white, red, green, 
yellow, and blue, discs of two sizes were prepared, which were 
then slit along a radius $% as to admit of béing ich one over 


the oter, Any five out of-the six Deing taken, agfatch or colour 


oa 


o Slipped on to each: other, and similarly the-small discs of black 
~ and white. When the small discs are placed oyer the othe 


eparts white mixed’ with 155 black, “In this way 


„with any four colours and d/acka match can be_made with 
. revolving discs. ` : 


è e + 
3 


` 
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equation between them is possible. Jor instance, if yellow be 
excluded, ‘the other five must bé& airdnged so that a mixture of 
red, ggn, and “blue is matched with a mixtuie ‘of black and’ 
white. ` The laige discs of the three colows’ are taken and 


Pee oae e 








and the whole made to rotate rapidly gn any kind of spinning 
machine, the colours,are bl€nded, those of the large discs and 
those of the small, each into a uniform tint. 

By adjustment of the discs an arrangement may befound after 
repeated trials, such that the colour of the inner circle is exactly 
the same both in tint and limimosity with that of the outer rim. 
The fuantities 6f-each colour exposed may then ‘be read off on 
a graduated circle, and the result recorded. For instance 
(the circle beigg divided into 192 parts), eighty-two parts red 
mixed with fifty-six green and fifty-four blue, match thirty-seven 
well ob- 
served the colour equations between each set of five, in all six 
sets formed by leaving out in tmn each of the six colours. 
Mtreovea, for greater accuracy each set was observed six times, 
and the mean taken. But according to the theory these six fish! 
equations are not all independent of each other, but if any two 
of them ae supposed known, the others can be founddy asimple 
calculation. Accordingly, the comparison of the,calculated and 
ovserved equations furnishes a test of the theory; but in practice, 
in order to ensure greater accuracy, instead of founding the 
caluulations on two of the actually observed equations chosen 
arbitratily, it is preferable to combine all the observations into 
tivo equations, which may then be made the basis of calculation. 
In this way, a system of equations is found necessarily consistent 
witb itself, and agreeing as nearly as possible with the actually s 
observed equations. A,comparison of the two sets gives evidence 
as to the truth of the theory according to which the calculations 
are made, or if this be considered beyond doubt, tests the accu- 
racy of the obseryations. In Maxwell’s experiments the average 
difference betweensthe calculaed and observed systems amounted 
to °77 divisions of which the circle carried roo» So good an 


agreement is regarded by him as a confitmation of the whole |' 


theory; but if seems to me, I confess, that only a very limited 
part of it is: con@erned, The axioms, in virtue of which it is 
permitted to combine the colvur equations in the manner re- 
quired for the calculations, are only such as the following :— If 
colours which matéh are mixed with colours which match, the 
results will match, Tt is difficult to imagine any theory of colour 
which will not include them. What proves the threefold cha- 
racter of colour—the most important part of the doctiine—is 
simply the fact thatewith any five-colonred papers whatever a 
tch can be Made, while, with less than five it cannot (except 
in c&ttam particular cases). In regard to this point the value of 
the quantitative.expermments is rather that they show of what sort 
Gr accuracy the eye is capable in this kind of observation. 
Those to whom the subject is new may think at first that if 
colour be threefold a match ought to be possible between any 
four colours. And so itis possible ifethere is no other limita. 
tion ; but În experiments with the revolving discs, we are subject 
to a limitation, being obliged to fill up the whole circumference 
somehow: The difficulty will clear itself up, when itis re- 
membered that one of the five colours may be black, so that 


Tt was rathe: for my own satisfaction than with the hope of 
adding anything new toa subject already so fully-and ably 
treated by Maxwell, that I cominenced a repetition of his experi- 
ments, The colours used were, roughly speaking, the. same as, 
his, as was also the general plan of the observations. The 
agreement of the calculated and directly observed equations was 
very good, the average error being only ‘24 divisions of which 
the complete circle contained ninety-six, or one-third of the corre- 
sponding average e:ror in Mr. Maxwell’s Table. A second set 
of observations and calculations made after a year’s interval with 
a different®set of colours gave about the same result. I am 
inclined .to attribute the considerably greater accuracy of my‘ 
observations rather” to an excellent peiception of minute dif- 
ferences of colour {to -which I have alwayse found my eyes 
very sensitive) than to greater care in conducting the experiments. 
One precaution, Gowever, I have found .so important as to be 
woth mentioning. -Unless the small dises are very accurately cut 
and centred, a coloured rim appears on rotation between the two 
uniform-tints to be compared and adjusted to identity, which is 
exceedingly distracting to the eye, and irfterferes much with the’ 
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nearly as self-consistent as those made with cloud-light, 


. . s FS : > : ae : 
accuracy of the comparison, One set of observations made 


with . the same care, and apparently ag satisfactory as any of the - 
‘others, puzzled me for some time on account of the greatsdis- 


crepancies with the others which it exhibited. Ihave no doubt 
that the cause.lay in the different cha.aeter of the light on the 
day in question, which came fiom the unusually blue sky which 


sometimes accompanies a high wind. On the other dgys the ° 


light came principally. from clouds. I have had no opportunity 
of confirming this opinion by a repetition of the experiment with 
a sky of the same degree of blueness, but that the disagreement, 
was not the result of unusually large errors of observation, is, I 
think, to be inferred from the fact that the observations under . 
the blue sky were as consistent among themselves as any of the 


other sets. -As the pomt ıs of some interest, I give the. 
figures in full. 
Black. White.” Red. Green. Yellow. Blue, 


July 23, blue sky. 


o +30 + 122 + 40. #77 — 18 obs. 
O + 32°2 + 1208 + 39:1 — 78°38 — 113°2 calcd. 





+ 94 o —132 —60 +55 + 43 obs, 
+ 916 0 — 1335 — 585 F 544i 459 
I8 —54 O +24 +50 + 118 obs, 

-w 138°3 — 53°7 O + 23°l + 49°5 + 119'5 calcd, 
+ 92 +50 + 50 o — 66 — 126 obs. 
+ O4°T +495 + 485 Oo — 65:2 — 126'7 calcd, 
— 154 — 38 + RG + 52 O + 54 obs. 
— 1546 —37°5 + 8464+ 535 OO + 54'3caled. 
+139 +18 — 128 —64 +35 - o obs, 


+ 1385 + 19°7 —- 127°5 — 64°5 + 339 o calcd. 


The numbers read off for the big discs are written with the sign 





' -+ prefixed, and those corresponding to the little discs with —. 


Thus the first line may be read : — 30 parts white together with 
122 red and 40 green, match 77 yellowandirsblue. The upper 
line of each pair iepresents the actuale observation, and the 
second is the theoretical equation calculated from two in the 
manner described. The average difference between the two sets 
of numbers which may be taken as a measure of the inaccuracy 
of the observations amounts to rr. <A similar table, formed 


from the observations of July 20 (cloudy), and which agreed | 


very well with the results of other days, is as follows* :— 


Black. White. Red. Green Yellow. Blue 
-0 +30 +17 +45- —79 — I3 
'O 3PI N62 448 799 1122 
+ 96 `o —128 —64 +56 + 46 
859. 0 1284 635 570 490 
— 136 — 56 O +22 +52 +118 «. 
137 55 O 22°3 50 ` 1196 
i + 100 +50 + 42 o — 64 —128 Í 
f 99°2 5I ` 41°99 O 65 127°! 
-= , + 135 +21 — 123 — 69 + 36 o 
_135°7 215 m27 693 348 o 
- — 152 —40 + 80 + 56 O + 56 
152:6 395 8x 56 o 55- 





The average error is here ‘95, showing only a trifling better agree- | 


ment than the former set, -so that the blue sky observations are 
More- 
over, the agreement is itself very good, being decidedly better 
than Maxwell’s, though his calculations refer to a sean of six 
sets of observations, . ° 

While therefore there is no reason to distrust the results of July 
23 any more than of July 20, the differences between them are 
much greater than can be ascribed to errors of observation, Jt 
will be found that they relate piincipally to the quantities of red, 
the numbers under that head being considerably greater for the 
case of the blue light*frane the sky. I am RSet gre whether 
the difference of sky and clcud light has ever been made-the sub- 
ject of direct investigation, Lut it would seem a-fair inference that 
it pst eonsist mainly ina relative deficiency of the red rays. If 
this be’so, as I have other grounds for suspecting, the light of the 


” * These calculations were made by means of Yor, Everett’s Proportion 


table, which seents admirably adapted to work of this sort, 
4 


2356. 


- 


s F 
° : . n . 
= 
» è $ 


P : 
a 236 . ° NATURE E oy [Z an. 19, 1871 
6 
-sky would be similar in composition to that of dilute solutions of | hest was a mixture of bichromate and permanganate Sf potash 
. copper, which acquire their light blue tint by a-partial suppres- with a salt of copper (sulphate or chloride). Rhe first removes 
siongog the extreme red.* There is no doubt that the colour | the blue and violet, the secand the green, and the third the. red, 
equations are dependent on the character Of the light, 'as may | and thus the yellow is, isolated in considerable pur. This 
easily be proved by talang an observation looking all the time | liquid is very unstable. The comparison ef the simple and com- 
through a layer of coloured liquid. Itis not, however, the | pound yellow (which nearly matched) was interesting.” One was.* 
* most brilliantly coloured solutions that cause the- most distur- | €ransparent td the sodium flame, the other completely opaque to 
bance, for anything like a complete stoppage of all the rays which | it. When the two are Brought together so that the light has to 
are, capable of exciting one of the primary colour sensations | traverse*both, almost complete darkness r@sults, even when the 
„would affect both the mixtures to be compared ‘in nearly the’ | brightest clouds are used. I should mention that it is only when 
same manner, putting the observer in fact very. much into the! | the light is strong that any of these liquids give yellow in full 
positions of a colour-blind person. Those liquids will be most |, perfectidn; otherwise the colour is more néarly described as 
efficient which have ‘a different action on parts of the spectrum | brown, which is, in fact, identical with a dark yellow or omnge. 
allied in colour. For instarce, an aqueous infusion of litmus | The best natural yellows, such as chrome, are partly simple and. 
has a strongly marked action on the yellow ray, stopping it wigh | partly compound, returning all the light which falls upon them 
great energy, even in rather dilute solutions. It is easy to trace | except the blue and violet. “It is clear that nither a purely 
the effect’of looking through this on most of the colour equations. | simple me purely compound yellow can rival them in brilhancy. 
Consider, for example, the afth equation of July 20 (that from ‘Impartial observers, unprejudiced. by the results of mixing pig-® 
which the blue is abse) wherein red and green are matched | ments, or, on the other hand, by experiments on the spectrum, 
against black, white, and yellow. The red and green will for | see, so far as I can make out, no connection between, the faur & 
the most part escape absorption, but the white and yellow will | prgncipal colours—red, yellow, green; and blue. It seems to 
be shorn of a part of their yellow rays. ` The match supposed to | them quite as absurd that yellow should be compounded of red 
have been adjusted without the litmus must evidently be spoiled ; | and green, as it most unquestionably‘is, as that green should be 
the red and green mixture becoming strongly yellow in cop- | a compound of-blue and yellow, though many have-accepted the 
parison with the other. Inorder, to restore equivalence the | latter alternative on the authority of painters, and some have. 
yellow must be considerablyincreased. On trial I found, 124 black | even worked themselves into the belief that it is only necessary 
-+ 19 white + 49 yellow matched 121 red + 71 green. to look at the colours in order to recognise the compound nature 
It is only the impurity of the colours on the discs that prevents | of green. My own prejudice would be on the other side, the 
the effect being still more strongly marked, for with the pure | result of experiments on the compound yellow, which is seen so 
colours of the spectrum the most yiolent alterations are possible. | easily to pass into green on the one side or red on the’other. The’ 
When a match is made between the simple yellow and that com- | most impartial opinion that I can form is that there is no real 
pounded of pure red arid green, almost any coloured liquid acts | resemblance between any of the four, and if this be so i is 
unequally on’ the two parts and destroys- the balance. The | cértainly a most remarkable, if not unaccountable, fact. The 
simple yellow, of course, retains its colour under any absorbing | difficulty is not so much that we'are unable ‘to’ analyse the com- 
` influence, and can only be changed in lummosity. Chloride of | pound sensation, as to explain why our inability is limited to 
a copper extinguishes the réd component of the compound yellow, |, yellow (and white).- For everyone, I imagine, 'sees in purple a 
which accordingly becomes en Litmus would leave the | resemblance to_its components red and blue, $nd can trace the 
compound coloug pearly unchanged, while it extinguishes the | primary colours in a mixture -of green and blue. Sir John _ 
simple yellow. It is feedless to multiply. instances. Herschel even thinks that our inability to resolvé yellow leaves 
Before leaving the compound yellow, of whose very existence | it doubtful whether our vision ‘is trichromic or {gtrachromic, bwt- ` 
many are incredulous, I will mention an easy way of obtaining | this seems to me to-be going much too far.: Surely the fact that 
it, which is the more desirable as the use of the pure spectral į the most saturated yellow can be compounded of red and green, - 
colours is not very convement. In order to isolate tle red and | deprives it of any right to stand in the samę rank with them as ” 
green rays of the spectrum by means of absorption, the first | primary colours, however little resemblance it may bear to them 
thing is to find a liquid capable of removing the mtermediate | and blue. Besides, if yellow is to be considered primary, why 
> yellow and orange. With this object we may fall back on the | not also white, which.is quite as distinct`a -sensation as any of 
alkaline solution of. litmus, whose opacity to the yellow, and | thé others? ‘Undoubtedly there is much, thaf is still obscure 
particularly to the orange rays is so marked. The next | in the mutual relations of the colours—why, fgr instance, ‘ase. 
step is to remove the blue and bluish green, for which nothing is | mentioned-by Sir John Herschel, a dark yellow or orange suf-æea 
_ more convenient than the chromate of potash. A mixture of | gests-its character so little as to be called by.a new name (brown), 

_ these two liquids in proper proportions, easily found by trial, | while a dark blue is blue still. But difficulties such as- thes : 
isolates the green and extreme red rays with considerable per- | should make us all the more determined to build our theories of 
fection, and exhibits in ahigh_degree the phenomenon of Di- | colour on the solid ground’ that normal.vision is threefold, and 
-chromatism. According to the thickness traversed by the light | that the’ three primary -elements of- colour, correspond nearly 
the red or the green predominates, and there is no difficulty with a | with red, green, and bluet ” l - J, W. STRUTT „€ 
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given thickness in arranging the strength of the solution’so as to | - ; - "eer, 
give a full compound yellow. It is worth notice in confirma- 
tion of the’opinion expressed as to the character of the sky-blue, 
that when a cloud seen through the hquid appears a full yellow, 
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Or even orange, the former, i: at all intense, acquires a decided | THE Quarterly. Journal of Science for January commences a 
green colour. A window backed by well-lighted clouds, when | new régime under the sole editorship of Mr. W. Crookes. As will 
looked at across a room through the liquid and a prism, has a’ | be seen from the following summary of its contents, all the papers, 
very splendid appearance, the red being isolated on one side, |"with only one exception,-refer to some department of Physical. 
and the green on the other ;. while the intermediate.space, where | Science to the éxclusion of Natural History. ‘The articles are as 
the two overlap, shows the compound yellow in great perfection. | follows:—1. ‘‘ Double Spectra,” by W. M. Watts. A résumé 
Another hquid, in some respects preferable, which answers the |. of the facts known to the present time to'modify the conclusions 
same purpose, may be made by mixing chloride of chromium and’ | drawn from the earlier spectrum researches_of Bunsen ana Kirch- 
bichromate ofspotash. Throngh either of them the sodium flame | hoff, from which it; was concluded that the spectrum of. each’ 
is invisible, though the? may easily be made tg correspond with | element was one and ifvariable, A plain and a coloured htho-. 
it.in colour very closely. I tried to obtain a liquid capable of | graphic illustration show the, spectrum of copper chloride when 
isolafing the pure yellow ray, but only with partial success. The |- volatilised undecomposed, ‘as contrasted with that of the metal; the 
i * | different spectra of barium, strontium, and calcium’obtained at 
‘ different temperatures ; the thiee spectra of hydrogen, He, Hg, 
and Hy, probably- due to differences in temperature. the fwo 


~#* Direct observations, made since the above was written, show thar there 
is no peculiar (eon. at the red end of the spectrum, but a general falling 
1 


e off as the refrang@@mficy diminishes from ongend @ the other. If hghts from . Y; L € ferences d 
sky and clou® are of equal intensizy at the line C inthe red the first will be | spectra, òf alumimum ; the two-of nitrogen ¢ and the four spectra 
pam aboni ole ee ee coe it ‘i a eee This isc| which are all “probably die tó incandescent carbon vapour. 2. 
or a well-develope uelight taken from the zenith, but, even with a large t wee Co ne ~ & * et 
allowance, enough difference remains to account for the discrepangies in the” ‘* The Great Pyramid of: Egypt; from a modagg scientific point 
_two sets of colour disc observations. I have lately found from theory*that | of view, by Ç. Piazzi-Smyth, PartT. 3. “ On- the Thedry of. 


the power of very small particles to scatter the rays belonging to different aid as 


+ 


"= This paper was read before Section A of the Liverpool Meeting of the 


arts of the- spectrum ies as the -inverse fourth powe® of the wave | .°* Th : 

length a ae me Seer - e e t ° British Association. ** g’ r 
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Irrigation,” by E, C. Danvers. An account of the advantages 
that aos Sahil ac agriculture from a system of irrigation, ren- 
dered nedtssary by the destruction of forests, irrespective of the 
question of the utili§ation of sewage. 4. ‘* War Science,” by 
"H. Baden Pritchard. A statement of the instruction in War 


Science given: in’ the Royal Artillery and Royal Epgineers, and, 


of recent improvements in gynnery, iluserated especially by the 
Scott and Moncreiff gun-carriages ; the improved modes of manu- 
facturing gunpowder ; and the invention of the electric torpedo in 
conjunction with the Abel fuse. 5. “Spectra of Met&llic Com- 
pounds,” from the’ Journal of the Franklin Institute. 6. ‘On 
the various Tints of Autumnal Foliage,” by H.'C. Sorby. A 
very interesting paper, in which the writer details the results of 
bis experiments on the various colouring matters of leaves, &c., 
which he clas€ifies as follows :-—(1) chlorophyll, or the green 
colouring matter; very rarely found pure, even in fresh leaves ; 
€nsoluble in water, but soluble in alcohol or bisulphideSf carbon; 
the spectra have all a very well-marked absorption band in the 
red, but.the green is more or Jess completely transmitted,.so that 
the prevafling tint is a more or less modified green ; (2) the xaz- 
thophyll, or yellow group; insoluble in water, but soluble fn 
alcohol and in bisulphide offcarbon; the spectra show absorption 
at the blue end, often with more or less well-marked narrow 
bands; but the red, yellow, and yellow-green age freely trans- 
mitted, so that the general colour is clear yellow or orange ; (3) 
erythrophyll, or the red colounng matter ; soluble in water and 
aqueous alcohol, bit not in bisulphide of carbon ; show strong 
absorption in the green part of the spectrum ; (4) cAsysophyll, or 
the golden-yellow group ; soluble in water and aqueous alcohol, 


but insoluble in bisulphide of carbon, with variable spectra ; (5), 


the Piawphyll group, comprising various browns; soluble in'water, 
but not in bisulphide of carbon ; do not give.well-defined absorp; 
tion-bands. Mr. Sorby gives the following scheme of the rela- 
tive abundance of these various groups of colours as the ieaves 
advance towards decay. Tig f - 
Complete vitality {Crysophyl aa 
an 


growth’ s. .¢ More or less bright green, f 


ahh . ‘| More or less green-brown. ` 


oo Vay and {Erythrop More or less red-scarlet. F 
* * * SXanthophyll .. : : à 

Death and de- fPhaiophyl . ‘| More or less bright orange-brown. 

-~ composition. . (Humus. . . . Less or more dull brown. 


7. “On the Relations between Chemical Change, Heat, and 
Force, with a special view to the economy of electro-dynamic 
engines,” by the Rev. H. Highton. Contests the theory gene- 


, rally accepted that a certain amount of chemical change corre- 


sponds and is interchangeable with a certain amount of heat and 
electric force ; gnd that this heat again corresponds andis inter- 


@eacifangeable with a certain amount of work or mechanical energy. 


ra 
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The author considers that the whole subject, requires a fresh, 
rict, and full experimental investigation. He then refers to the 
many diferent answers that have been given to the question, 
What is the mechanical equivalent of heat? and holds that it 
has néver-been proved that there is any such’ equivalent, ` He 
details in ‘aupport of his view the conflicting results obtained from 
the el&borate experiments with a galvanic battery by such experi- 
menterg as M. Favre, M. Sorel, M. Weber, M. Kohlrausch,-and 
Mr. Gore. +8. ‘‘Our Patent Laws.”—-The pages devoted to 
“ Progress of the Sciences” again embrace Physical Science only, 
Physics, Chemistry, and Mechanics—~an inequality- which will 


bal 


doubtless be rectified in future numbers, ooo se 


ta 








“ 


SOCIETIES AND ACADEMIES 
LONDON ' 


Royal Society, January 12.—‘‘Some Experiments on the 
Discharge of Electricity through Rarefied Média and the Atmo- 
sphere.” By C. E. Varley.—After the labours of Mr. Gassiot, one 
approaches this subject with diffidence, lest he should appear to be 
attempting to appropriate the glory which so justly belongs to that 
gentleman 
the tube is at present involved in considerably mystery, but some; 
light is thrownnupon. the subject, by the followimg experiments. 


Before describing-them; however, thé-author wishes to- observe- 
that he has seen.Mr. Gassiot’s last papers, * and’ finds that, so far _ 


as regulating the strength of-the current is concerned, he hê been 

proceeding in asimilar manner to the author. The tube princi- 

pally used in these experiments contains two aluminium wire 

rings, the one +4; inch in diameter, the other yy, and separated 
e hi - 
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d to Professor Grove. The nature of the actioninsidé |. 





ets inch, the tube 1} inch in diameter, 3} inches inlength ; it was 


oneof Geissler’s manufacture, was very well exhausted, and aro- 
fessed to"contain hydrogen. A U-shaped glass tuhe contaiping 
glycerine and water was placed in circuit. ‘Two aluminium wires 
inserted in this tube gave a ready means af reducing or augment- 
ing the resistance at pleasure. Glycerine affords an easy means 
of producing very great resistances, ` The battery. used in this ex- 
periment was a Daniell’s battery, each cell having a resist&nce of 
from 50 to 100:Ohms, The resistance of the glycerine-and-water- 


| tube was between 2 and 3-megohms ; this latter resistance was 
‘made large, in order that the ‘resistance of the tube -and battery ° 


might be neglectéd without entailing error. The following law 
_ was found to govern the passage of the current :—Ist. Each tube 
requires a certain potential to leap across. 2nd. That havifig 
-otftce established a passage for the current, a lower potential is 
sufficient to continue the curient. 3rd. If the minimum potential, 
which will maintain a current through the tube, be P, and the 
power be varied to P + 1, P+2, &c& to P47, the current will vary 
in strength, as 1, 2, &c. #2. The followin® Tables (I. and IJ.) illus. 
trate this; there is a little irregularity in the figures due to the 
irregularity of the battery, although it was recharged for the 
occasion. 


TABLE I. 





T. ; * 2 2 3. 4. 





Cells of Daniell’s ard Col. 





Observed Deflections of Mean } 

Battery, P +7. | - Reflecting Galvanometer. * | diviced by #, 
307 = P+ 3 to , O a 10 F o o 
38 =P+ 4 |` 5 5 žá 5 s$ 54 1'3 
309 = P+ 5 |` 9 9-9 9 9 z8 
zio= P+ 6 12 rz} 12 x2} 12} 204 
grr= P+ 7 i? Ig ee e 14 = 
31z—= P+ 8 ! 16 j i a 16 2 
313 = P+-9 17 18 18 eH 2 17 1'97 
314 = P + 10 x9 Iş} . ai 19 195 
gis=— P+ - 21h 21 22 ard 214. 1'95 
316 = P -+ x2 23} 25} 23% |. 23 1'96 
317 = P +13 25 A sar e #20 7°96 
z8 = P+ 14 27 i , . 27 ° £97 
319 = P+ 18 29 is we * 294 1'97 
320 = P+ 16 31 31} 3X03 ait 1°95 

*323 = P + 19 373 38 37, 374 374 I 97 
325 = Pg 21 4o gr 49 41} I'94 
330 =P + 26 5I gt ae ee 51 x" 
335 =P + 32 604 ôok . es 604 795 
340 = P + 36 79 7 70 I 94 
345 =P +4x 79} 79% 794 X94 
350 =P + 46 89 89 89 1°94 
355 =P +51 98 $ «2 we oj. 98$ 1°93 | 
q6o=2 P+ 5 108 =. 108 108 I 93 
365 = P + 6x r18 rB ‘ . 18 - . 194 
370 = P+66 |, 128 128 128 - 1 94 
375 = P+ 7x 139 140 - 1-9} 195 
380 = P + 76 150 «150 150 1°97 

E a TABLE IL, g 
"304= P+ o Oo +. s ` o (ea 
3o =P 4 r° 2 * Dis n 7 2 2 
306 = P+ 2 4° "4 à 4 - 2 

~ 307= P+ +3 6 6 ' T n 2 j 
308 =P +4 8. 8 s ` 8. - 2 
309 = P+ 5 to -* 10 , IO 2 
310 = P+ 6 “32 m2 „I2 2 
320=P + 16 31432 . 313 1'97 
330 = P + 26 $t 5I . 5I 1'96 

> 340=> P+ 36. 71 2: ee sa 71 1'97 





It thus appears that a certain amount of power is necessary to 
spring across the vacuùm ; after that it behaves as an ordinary 
conductor, excluding that portion of the battery whose potential 
is P, and which is used to balance the opposition of the tube. 
In these. experiments P was 304 cells.~ The tube in question 
could not be persuaded to allow a current of Jess than 323 cells 
to pass ; but when once the current had established a channel, 
on lowering the potential by short circu:ting portions of the bat- 
tery, so as not to break the circuit, the current would fow when 
the battery was reduced to 308, cells. By, however, passing a 
current from 600 celle thypugh the second & W, filled with, 
pure glycerine, and offering several thousand megohms; resist- 
‘ance, an extremely feeble current, too weak to affect the galva~ 

ngmetgr, kept a channel open by its passage; with this arrange- 
ment the figures in Table II. were obtained, which are more 
regular at the commencement; and-a aM of P+1 would pass 
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-4 This powlr,”:23, was the lowest at which the current would jump.. ‘ - 
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across the tube, The positive pole alone was observed to be 
luménous when the current, was very minute, and the negative 
only was luminous when the current was strong. The following 
experiments were tried, and the results, which have-been photo- 
graphed, accompany the paper. A current was passed through the 
tube U and the vacuum ; the U tube contained pure glycerine, 
and had a very large resistance, which -was` gradually reduced. 
At the commencement it was more than 10,000 megolims ; the 
upper or small ring was positive, the lower ring was negative? 


„The power was so reduced that the faintest possible light only 


was visible ; in this case the positive wire alone was luminous, 
whether it were the large or small ring that was positive. The 
light was so feeble that, though the experiment was conducted 
in a perfectly dark room, we were sometimes unaware whether 
the current was passing or not. An‘exposure of thirty minute’ 
duration left, as will be seen, a very good photographic record 


-of what was taking place; this means of viewing light too 


feeble for the eye may receive other applications. The resistance 
was then reduced,-when the light became much more brilliant, — 
a tongue of light projected from the positive pole towards 


the negative, the latter being still almost completely obscure, ° 


The light around the ek pole was to all of our eyes white, 
while the projecting lame was a bright brick-red. This bright 
brick-red, however, possessed great photographic power. ‘The 
negative wire at this stage began to show signs of lunmrsity. 
As the power was increased, the flame became detached from 
the positive pole. On still further increasing the power, the 
positive pole ceased to: be luminous; and on still further 
increasing the power, by removing the U tube altogether, the light 
surrounded the negative wire, the photograph shows a white 
flattened hour-glass, apparently detached from the wire ; to the 
eye, however, the wire appeared to be surrounded by a bright 
blue envelope + inch in diameter, which did not possess sufh- 
cient photographic power-to leave a record of itself, while the 
red portion did so. <A large condenser was now attached to the 
battery, and discharged through the tube (the condenser had a 
capacity of 27 microfarads) ; this was equivalent to a momentary 
contact with a. bastery of httle or no resistance, The flash was 
exceedingly brilliant to the eye; it could be heard outside the 
tube with a sharp click ; the eye, however, was so dazzled as not 
to be able to see its shape. The light was confined entirely to 
the positive pole; thus, then, as the power is increased from 
nothing upwards, the first pole to become luminous is the 
positive ; secondly, the two poles become luminous; thirdly, the 
negative pole alone is luminous; and fourthly, with an -instan- 
taneous discharge, the positive pole only is lummous, When 


` the resistance in the U tube was greatly reduced, and a galvano- 


meter (not very sensitive) was inserted, so that the chief 
resistance in circuit was that of the exhausted tube, as the 
potential was augmented cell by cell, the changes took place 
abruptly and suddenly. For example, when the power was so 
low. that the positive pole only was visible, the current was feeble, 
and kept augmenting in power as cell after. cell was added on. 
Suddenly the luminous red’ flame made its: appearance, ahd ‘the 
galvanometer showed that the current had suddenly augmented 
three or four times in power. As the power was again futher 
increased, cell by cell, the current again steadily augmented in 


` proportion, until the luminous tongue suddenly disappeared;*the 


galvanometer showing a still further sudden increase in the 
current, : s i 
Nature of the luminous cloud.—Pliicker has shown that when 
such-an exhausted tube, with a current through it, is. placed. 
between the poles of an electro-magnet, 4 luminous arch Is pro- 
duced, which arch follows the course of the magnetic rays. As 
the electro-magnet is magnetized, the tube, which before was full. 
of a-luminous cloud, is seen gradually to chang®@; the magnet 
gathers up this diffused cloud, and builds up an ‘arch. Inasmuch 
as the electricity was passing in a contmuous current from the 
battery, from wire to wite, ıt is evident the light-is projected 
right and left into those parts of the tube where there is no 
electri? current flowing. To endeavour to ascertain the nature 


_of this arch, a tube was constructed.- A piece of talc; bent into 


the form U, had a fibre of silk stretched across it ; on this fibre 
of silk’ was cemese@d®a thin strip of tale, 1 ifich in length, q inch 
broad, weighfng about #5 of a grain. The tube was sealed up 
and' exhausted ; carbonic acid and potash were used to get a high 
vacuum. When the magnet was not magnetized, the pasmge ef 
the current from wire to wire did not affect the piece of talc. 
When the magnet was ges, and the luminous arci»was made 
to play upon the lowef portion of the talc, it regfelle it, no 


° a e a e 


matter which way the electric current was passing. When the 
tube was shifted over the poles of the magnet sqas to project the 
‘lummous arch against the. upper part of the talc, the efpper end 
vof the talc was repelled in all instances ; the arch, when pro- 
jected against the lower part of the talc, being near the magnet, * 
as more congentratel, and the angle of deviation of the talc was 
as much as 20°, Wher the upper part of the arch, -which was 
much more diffused, was thrown upon the wpper part of the talc, 
it was repelled about 5°. This experiment, I think, indicates 
‘that this arth is composed of attenuated particles of matter pro- 
jected from the negative pole by electricity in all, directions, ,but 
that the magnet controls their course, and these particles sagm to 
be thown by momentum on each side of.the negative pole, 
beyond the limit of the electric current. This arch requires time 
for its formation, for when a charged condense® is discharged 
through the tube no arch is.poduced. The arch from the-nega-» 
tive pole i 
which the arch was projected cut out the light, and a correspond- 
ing dark space existed throughout the remainder of the course gf 
the aich. There was on the talc, at the spot where“the arch 
strick it, a little bright luminous.cloud, as though the attenuated | 
luminous vapour was condensed by* this material obstruction. 
Great care had been taken not to let the arch strike the single fila- 
ment of silk which suspended the tale. Having demonstrated that 
the talc was repelled as described, the arch was allowed to play. 
against the silk fibre, which the author expected would have been 
instantly burnt; such, however, was not the case.. Even whena 
powerful induction-coil replaced the battery, the fibre 1emained . 
unhurt. Oo he oy 
Comparison of the above phenomena with? discharges between the 
poles of a Holt?’s Machine m air.—tn the first part. of this per 
four different kinds of discharges were described 2 vacuo, With: 
a ‘* Holtz’s” machine, which will give 11-inch sparks in the air, 
four well-marked different kinds of discharge have been obtained 


in the air; one of which, the author thinks, will explain the - 


cuiious and rare phenomenon known as “bê lightning.” In 
the experiment#hereafter referred to, the condensers were in all’ 
cases attached to the ‘* Holtz’s ““ machine. The fist discharge 1s  , 
the long 11-inch zigzag spark or lightning-flash ; the second is 
the well-known ‘‘ brush,” which is best obtained by connecting 


the negative pole of the “ Holtz’s” -machine to the earth; the - 
discharge is a, hissing red flamg, 4 inch in length, © . 


third kind o 
playing about the negative pole, the positive pole being scarcely, 
luminous at all, and if luminous, at one or two points only ;- the 
fourth or most 1emarkable phenomenon is best obtained inthe 
following manner (I should here remark that .the brass.balls on 
each of the poles are about an inch in diafneter):—Tie to the 


‘negative pole a small thin stip or filament of wood three inghe’ «e» 


in length, and bent so as to project on each side of the negative. 

pole, and a_little beyond it towards the positive. On rotating th 
‘machine, two bright spots are seen upon the positive pole. If the.; 

positive pole be made to rotate upon its axis, the luminous spots do” 


not rotate with it; if, however, the zegative pole, withits filament of,” 


wood, be rotated, the spots‘on the positive pole obey it, gnd-rotate . 
also, The insertion of a non;conductor,-such as ‘a strip of glass,“ 
Jn front of the, projecting- wooden end, obliterates the luminous 

spot on the positive pole... When the author fiist discovered this, . 


a hollow cylinder; the little ‘talc tell-tale against ® 


he, seeing apparently pieces of dirt on the positive pole, wiped: - 


it_clean with a silk handkerchief, but there they remained in spite 
ofall wiping ; he then examined the negative pole, and discovered 
a minute speck of dirt corresponding to the luminous spots on the” 
positivepole. When the filamentof woodis removed fromthe nega- 
tive polethereis sometimes a luminosity or glow over a large portion 
"of the surface of the positive ball. Ifin this state three or four little 
: pieces of wax, or even a drop or two of water, be placed upon the 
negative pole, corresponding non-luminous spots will be found 
upon the positive pole, which rotate with the former, but do-not 
with the latter. It is- therefore evident that there are lines of 
force existing between the two poles, and by these means one is 
„able to telegraph from the negative éo the positive polg to a dis- 
tance of 8 inches through the air, without -any other conductor 
than that which the electrical machine has constructed for itself 
across thé non-conducting gas. The foregoing,,seems to the 
duthor to give a pessible explanation of ‘“bgll-lightning ;” if it 


t 


„be posgible for there to be a negatively electrified cloud suffi- © 


ciently, charged to produce a flash from the earth to the cloud, a 

point m the cloud would correspond to the wood projection on. 

the negative conductor ; “if such a cloud exist, a luminous spot 

would be seen moving about the surface of the earth, correspond- - 

ing tq the moving pot “of cloud over ñt, and thus present 
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phenomena similar to those descrjbed by the privileged few who 


have baer fo extraordinary natuial phenomenon. The- 


following, experiment shows that, prior:to the passage of the 


electric spark, a channel is prepared-for this spark to pass. The: 


* positive and negative balls of the machine were separated to a 


ethe discharge flew. 


Modwin-. 


n 


distance of 6 or 7 inches, and a common candle-flame was placed, 
midway between them. rotating he machine, the flame 
was drawn out on eaeh side just prior to the passage of the spark. 
Sometimes itextended to a width of 5 or 6 inches; this took 
place every time the spark passed. It is well known that the 
duration of this spark is less than the ygggqy part of a second ; 
the fame occupied the ġ or q} part of a second in flying out to 
make the conducting channel through which the discharge went. 
The author has been informed more than once by captains of 
vessels, that when men have been struck by lightning a burn has 
been left upon the skin of the same shape ag the object,from which 
In one instance he was informe® that some 
biass numbers, attached to the rigging from which the discharge 
pąssed to the sailor, were imprinted upon his skin. Itis now 
seen thafthis is perfectly possible if -the dischaige be a negative 
one, that is, if the man be + to the biass number. a Ie 


Ethnological Society, January 10.—Piof. Hugley, Presi- 
dent, in the chair.—Mr.: Francis Hewitt was announced as a new 
member.—A collection of stone implements fron? Queen Char-, 
lotte and Vancouver Islands was exhibited by Dr. Hooker,-C.B.,- 
and some artificially distorted skulls from Vancouver Island were 
exhibited by Col. A. Lane Fox.—A paper was read, ‘‘On the 
Prehistoric Monuments in Brittany,” by Lieut. S. P. Oliver, 
R.A., illustrated by’a large collection of drawings and plans. 
The authér first described the alignments at Carnac, which are, 
arranged in three distinct groups—those of Menec, Kervario,, 


and Kerlescant. At Menec there are eleven lines of stones with. 
. a circle at the south-west ; at Kervario the1e are ten convergent 


lines; and at Kerlescant thifteen lines, with an enclosure of 
horse-shoe form. ¢:The stone avenues of Erdeven, St. Barbe,“ 
St. Pierre, and’ Plouhmec, were also noticgd among the 
antiquities of the Morbihan ;, and atténtion was then directed to 
the alignment of Crozon, in the neighbouring Department of 
finisterre. ` Fram the rude character of the stones -in all these 
avenues and circles as compared with those in the neighbouring 


_dolmens and menhirs, the author believes that the megalithic 


remains are of twotlistinct classes, differing considerably in date, 
the alignments and circles of amorpholiths being referable to a 
much earlier race than the dolmen-builders. Many of the tumuli 
of Brittany were then described, and attention. directed to the 
archaic sculpturingeupon some of the stones, and to the celts’ 
which haye been found within the tumuli. Of these celts a large 
profortion are formed of the rare mineral jdrofite. “The dis- 
cussion upon this paper was sustained by Sir H. Dryden, Capt. 
Dien: the Rev. H. Winwood, and Messrs, A. W. 
Franks, Hyde Clark, and-Kdgar Layard.—Some notes were 
read on a Cain near Cefn, St. Asaph, by the Rev. D. R. 
Thomas,,M.A., atid T., McK, Hughes, M.A. The authors 
described®two chambered tombs within the area of a large cairn 
which had-long bzen removed. One of these cists was brought 
to ligit by excavations, which weie undertaken in consequence 
of a visit to the spot by a party from the British Association 
after the Live: pool meeting. à 


Ea iat NORWICH — 
-Norfolk and Norwich Naturalists’ Society, December 
20,~-A. box of ‘vary beautiful and rare fen moths, presented 


by the Hon. T. de Grey to the Museum, was exhibited.—,. 


- Mr. Stevenson read a paper on ‘‘ The Abundance of Little 


Gulls on the -Nozfolk Coast in the Winter ‘of 1869-70.” This 
bird has hitherto been considered an occasional straggle: 
on the Norfolk coast, but during the month of February last 
an unprecedented number’ appeared. It is probable that 
over sixty specimens wee killed in this county ;-of these the 
great majpiity were adult males. These birds have iecently, 
been discovered to breed in considerable numbers in Lake 
Ladoga, further to the north and west of which it is not 
at present known. to-breed, ` Mr. Stevenson presúmes, that the 
stragglers, mostly goung birds; which in aftumn and winter 
appear on the coast of Great Britain, form part of that eolony, 








grits, and conglomerate with thin beds of-shale. 


Barrett stated that, since he read his paper on ‘ The Coast In- 
sects found near Brandon,” at the lagt meeting, he had reca@wed 
some valuable evidance confirmatory of the views he tlem ex- 
pressed.” The Hon, T. de Grey informed him that he had taken 


‘Agrestes cinerea and , Gelechia vitella, both of them rare sandhill 


insects, at Brandon, and Geéechia marmorea as far away as Tot- 


tington, on the Merton estate. Other species had been taken by ° 
' the Rev. H. S. Mariott, of Wickham Market, and the Rev. H. 
' Williams, of Croxton.—Mr. Geldart stated that Phleum arena- 
| rium, an essentially sea-side grass, was to be found growing on, 


the sandy warrens about Brandon. . r 


DUBLIN i 

Royal Geological Society, January 11.—-“On the Geo- 
légical age of the Ballycastle Coal-field, and its relation to the 
carboniferous rocks of the West of Scotland, by Mr. E. Hull, 
F.R.S.” The object of the paper was to_prove that the coal- 
field of Ballycastle, Co. Antrim, was 1eferable to thetype of the 
lower coal-field of Scotland, and bea end of the age of the 
Lower Carboniferous series ; in other words, of the mountain lime- 
stone. The Carboniferous.series of Ballycastle which had been 
described in 1829 by Sir R. Griffith, F.R.S.,* was. shown to 
consist of three divisions in descending order. 1. ‘Zhe Upper, 


consisting of massive sandstones, and shales with beds of coal, | 
=blackeband and clay band ironstones, &c. (Lingula squamiforits). 
‘2. The Middle, consisting of a thin bed of limestone lying between 


shales with carboniferous limestone genera and species of ‘shells, 
crinoids, and corals. 3. Zhe Lower, consisting of. massive reddish 
le. The author 
showed that the carboniferous limestone of Ireland undergoes, in its 


.extension northward, changes similar to those of the same 


$ 
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which, migiatigg*in a westerly rather than in a southerly direction, -|' 


pass from the Baltic into the North Sea. The adult birds rarely 

approach the shore, but, from the sudden and irresistible force of 

the gale which visited us in February last, they were, doubtless, 

compelled to K the sheltey of our bays’ and estuariesy*~Mr. 
. e 

b 


* 


r 


interstratified with a thick series of grits, s 


formation in Britain,. when traced -from Derbyshire into 
Northumberland and Scotland. The calcareous element thins 
away, and is replaced by sedimentary strata of sandstone, shale, 
&c., with ‘approximately terrestrial conditions, productive of 
coal and ironstone, It was thus that in the case of the Glasgow 
coal-field, the limestone of Derbyshire, several thousand feet in 
thickness, was represented by only thin bandas earthy limestone, 

ales, &c., with ironstone 
and coal. In a similar manner the Ballycastle coal-field, with’ 
only a few feet of limestone, shown in the cliffs of the bay, was 
the representative of the carboniferous limestone of the centre of 
Ireland, fhearly 3,000 feet in thickness. Mr. Hull regarded the 
lower division (No..3) of the Ballycastle beds (as above described) 
as undoubtedly the representative of the ‘‘calciferous sandstone 
series” of the Geological Survey, which lies at the base of the 
carboniferous rock of the West of Scotland, and that the middle 
and upper division (Nos. 2 and 1) coriesponds to the carboniferous 
limestone series, or lower coal-field of- that country. As regards 
the palzeontological evidence, it was ın favour of this view, as far 
as it had been studied. Out of thirty-three species observed in 
the limestone band. of Ballycastle Bay, 50 per cent. had been 
described in. the Lower Carboniferous rocks of the West of 
Scotland, t and one. of the uppermost seams of coal, lying above 
the” limestone,. had yielded . Lingula «. squamiformis, a form. 
characteristic of -the limestone series in the North of England, 
Scotland, and -Ireland. 
in the view of the age of these beds on paleontological grounds. 
The author concluded by pointing out several features of simi- 
larity between the Ballycastle beds and the lower coal series 
of the West of Scotland, such as the occurrence of several beds 
of ‘f black band ” 1ronstone; the hydiaulic and earthy character 
of the limestone of Ballycastle Bay, exactly resembling the 
‘* Arden” and-‘‘ Cowglen” bands of Glasgow. Some uncertainty 
still remained , whether there were any beds in the Ballycastle 
district as hig in the Geological Series as the millstone grit, 


‘a, true coal measure, but until more light could be brought to 


bear on ‘this question by further exploration, and a camp ete: 
investigation by Government surveyors, the author -meanwhile 
regarded the whole series as Lower Carboniferous, © __ ` 
MONTREAL >. ` ‘œ 3 


Natural History Society, Nov. 28.—Dr.- Dawson, president, ° 


in the chair. A paper wgs read upon.the .€agggian phosphates 
of lime in their application to agriculture, byeMr. Gordon 
Broome, F.G.S., calling special attention to the valuable apatite 
deposits of the Rideau districz. ‘The author gave a laige amount 
of valuable information upon the manufacture of ‘‘superphos- 


* Reper œ the Coal Districts of Tyrone 
&b 


Royal linociety, 1829 
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gi Antrim, addressed to the 


Mr. W. H. Baily, F.G.S5.; concwred - 
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phates,” noticing the good work being done at Brockville in this 
partigular branch of industry, and proving that largé areas of land 
now evkolly or partially exhausted, in various portions of Lower 
Canada, might still have been yielding large returns of wheat 
and other cereals, had tWey been farmed upon a rational system 
of agriculture, coupled with the judicious employment of phos- 
phatic gnd other fertilisers. We quote from the concluding 
words of this comprehensive essay : “f He made especial reference 
to the comparative dormant state of this, and other equally 
gbvious sources of industry in Canada, arising from a great defi- 
ciency in a most important division of our national education, 
and that nothing save a liberal augmentation of the ordmary 
cowses of instruction in modern subjects can ever dispel the 
immense existing clouds of-ignorance and prejudice. It is, there- 
fore, sincerely to be hoped that the very “able remarks recently 
made by Principal Dawson upon this question may have their 
desired effect, and that Canada may speedily obtain a share in 
the improvegnents that pave of late almost revolutionised the 
systems of educations in the universities of the mother country.” 
‘Dr. Hunt, Vice-President of the Association, then referred in a 
feeling manner to the loss sustained by science in Canada, in the 
death of Mr. Hartley, of the Geological Survey, who, though 
only twenty-three years of age, was one of the most promising 

+ 


young men in the country. 
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‘I. R. Geological Institute, December 20.—M. Fr. v. 
Hauer ‘stated that the Institute had happily come into 
possession of the only known specimen of Psephophorus 
polygonus from WNeudorfl in Lower Austria, which had 
Been described after a drawing more than twenty years old 
by Herm. von Meyer, and had been designated by him one of 
the most interesting fossil remains of a vertebrate animal ever 
found in Austria. It consists of a plate of epidermal scales 
nearly two hundred in number, and perfectly irregular in size and 
form. H. v. Meyer thought it to belong to an animal of the 
family of the Dasypodidee, whilst Prof. Muller compared an 
analogous plate found in the Zeuglodon beds of North America 
with the plate of Sermatochelys.—M. F. v. Vivenot read a 
memoir on the microscopical examination of the syenite of 
Blansko in Moravia, in hich, besides the minerals which are 
distinguishable with the naked eye, as oligoclase, quartz, amphi- 
bole, biotite, titanite, and magnetite, he discovered also orthoclase, 
epidote, ‘and apatite.~-M. E. Tietze exhibited specimens of 
cornubianite from Servia, which perfectly resembled the-cornu- 
branite of Cornwall, and like it were found in a stratum inter- 
posed ‘between granite and argillaceous’schist.—M. Posepny com- 
municated his’ observations on the beds of rock-salt in Tratisyl- 
vania, > 
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PHYSICAL LABORATORIES 


T is well known that chemistry, can be faught far better 
by a laboratory in which the student pesforms the 
various experiments, than by any system eof lectures. 
Now, although for many years physicists have, been in the 
habit of instructing their special students, and assistants 
in this way, yet it is only recently that the same plan has 
been tried with large classes in physics. One of the first 
institutions to attempt this method, in Amexica at least, 
was the Massachusetts Institute of Technology in Boston ; 
and as I find many colleges here establishing physical 
daborajories, I trust that our experience may prove of 
some.interest. The great difficulty is to enable twenty or 
thirty students to perform the same experiment without 
duplicating the apparatus, and to avoid the danger of 
injury to delicate instruments. Our plan is this :—Two 
large rooms (one nearly a hundred feet in length) are 
-fitted up with tables, supplied with gas and water, some- 
' what like a chemical laboratory. On each is placed the 
apparatus prepared for a single experiment, which always 
remains in this place, thus avoiding the danger of breaking 
it in moving. A full written description is also given of 
each experiment, pointing out the proper precautions to 
avoid error or breakage. Near the door is an indicator 
or board cont@ining the names of the experiments, and 
opposite each is placed a card bearing the name of the 
student. When the class enters the laboratory, they go 
*to the indicafor, and each member notices what experi- 
ment is opposite his name; he then goes to the proper 
table, reads the description, and performs it. He next 
reports his results to the instructor in charge, and if they 
are correct, his card is moved to some unoccupied place, 
and he proceeds gs before. Care is taken that the number 
_..__of experimeats shall exceed that of students, and there is 


therefore no delay. The instructor in the mean time is 


„Enabled to pass from student to student and to see that 
no errors are committed. As quantitative work is far 
more valuable than qualitative, most of our experiments 


are of the former kind, and the student learns to measure ` 


physical constants and to verify laws numerically. For 
example, in one experiment a steel bar is supported on 
knife edges, and a weight is applied at the centre. The 
flexure is then measured by a micrometer screw, the exact 
point of contact being determined by including the screw 
and bar in the circuit of abattery and galvanometer: After 
making a number of experiments with various weights, the 
student constructs a curve in which ordinates represent de- 
flection, and abscissz weights applied. .The law of elasticity 
shows that this curve should bea straight line, and the 
close agreement is convincing proof to the student of its 
correctness. 
foci of leases is tested, and the observed curve compared 
with that deduced from theory. Some experiments are 
introduced to accustom the student to general methods of 
research, such as*the computation of probable error by 
least squares, yarious forms of interpolation, &c. The 
graphical method is largely used, as it at the same time 
enables the student to take in all his observations at one 
glance,, while the sinstructor can constantly tell „how 
VOL. TM, o 


In the same way the law of the conjugate’ 


carefully. the work has been done. For the migxoscope 
a few objects are sélected’to/sfow certain genera] methods 
of using this Instrument, as one requiring a diaphragm, 
a second oblique illumination, @nd so on. Again, the 
student,views by polarised light such objects as unannealed 
glass, crystals, designs in selenite, and studies the effects 
produced by various agencies, By thus handling the 
instruments he acquires a facility in using them dnd 
comprehension of their construction which he could 
never obtain from lectures. The excellence of the gwork 
done by many of the students led to the hope that 
valuable results might be attained by assigning to different 
students the experiments in a research, taking care that 
each should be repeated several times eby different 
individuals. These results, if concordant, would be much 
more conclusive than those obtained by a single experi- 
menter, since they would be free from all personal bias. 
In this way some interesting results have been attained 
fon the foci of lenses placed obliquely, the flow of air 
through straight and curved tubes, and other similar 
subjects. Photometry and electrical measurement seem 
especially suited to this purpose, and the application 
of the latter subject to submarine cables would be both 
interesting and instructive to the student. During the 
winter time of 1869 and 1870 about sixty students worked 
in one laboratory, so that the experiment was tried on 
a sufficiently large scale to enable us to speak with con- 
fidence- of its success. 
above worked well, the students were interested in the 
subject, and obtained results of eor${@erable accuracy, 
The loss by breakage was exceedingly small, and the 
current expenses Insignificant compared with a chemical 
laboratory, since there is but little consumption of the 
materials employed. 

There are now in America at least four similar labo- 
ratories either in operation or preparation, and the chances 
are that in a few years this number will be greatly in- 
creased. The value of a knowledge of physical manipula- 
tion is becoming daily better appreciated, and it is evident 
that instruction of this kind can be properly given only 
in a physical laboratory. 

EDWARD C. PICKERING 





SCIENCE TEACHING IN PRIVATE SCHOOLS 


A WRITER of the early part of last century defined a 

philosopher as-one “ whose trade was to do nothing, 
and to speculate upon everything. ” While philosophers 
were so lightly esteemed, it is no matter of surprise that 
philosophy was little cared for as a part of education, But 
such a definition as the above would not now be generally 
accepted evel by the unscientific public. All are begin- 
ning to see that it is to Science they are indebted for so 
many of the eomforts and advantages of civilisation, yet 
to the many is Science a mystery and closed book.g And 
one great cause of this we believe to be, because it is not 
taught in our schools. 

We purpose, in *theepresent article, toSpeak only of 
private schools. If a visitation were to be made of such 
schools in England, we venture to say that very few, com- 

s 
påratively, would be found, in which Science, in any of 
its branches, is made a subject of regular education. The 
boys of most schools would be classed by the masters 
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under three heads, classical boys, mathematical boys, 
and good-for-nothing boyss This last class exists mainly 
e 

because the proper food for them has not*been provided, 
they are allowed to stasve for lack of it, and grow up as 
rgen with stunted and impoverished intellects ; they have 
not been*educated, the powers of their minds have not 
been drawn out by the fit means, and they pass through 
the world as animated failures. 

Let Science work side by side with Classics‘and Mathe- 
matics—not usurp their places—in the work of education, 
and the good-for-nothing class will be very sensibly 
diminished, if indeed it be not entirely done away with. 
But how is thisto be done? Inthe first place, gradually ; 
in the second place, zealously; in the third place, 
thoroughly. Gradually, "because it is a new thing, and a 
large proportion of our private schoolmasters"have had no 
regular training in science themselves. Zealously, because 
if a teacher be not himself interested in what_he teaches, 
he can have no assurance of success, and no encourage-e 
ment from his pupils. Thoroughly, because a thing wotth 
doing at all is worth doing well. 

This is the spirit in which the work must be done, but 
what are the special means? Are boys to read about 
Science merely, or are they to touch and handle Science 
for themselves? It is doubtless a good thing to read 
about the truths of Science and their experimental 
illustration ; it is a better thing to see those truths illus- 
trated and proved by another; but it is by far the best 
thing to experiment upon and prove the truths by one's self. 
There is nothing @i™t comes home so much to-a boy’s 
mind as an experimental proof. He may read of the 
dual character of electricity, and may get! some vague 
ideas on the subject ; as soon, however, as he takes two 
sticks of sealing-wax, suspends one, rubs both, and brings 
one near to the other, he, as it were, discovers for himself 
that the same bodies electrified by the same means repel 
one another, and on experimenting with glass and sealing- 
wax sticks he learns something of attraction, and is 
naturally led on from experiment to experiment until the 
powers of his mind become quite drawn out, or educated 
in the pleasurable pursuit of the subject. In the Science- 
teaching of boys, then, practical demonstrations must 
play an important part. Let reading, hearing lectures, 
and attending classes, and individual experimentation, be 
the working tools. A lecture of itself is but a poor’ tool, 
it produces an effect for the time, but in many cases no 
very permanent good. A lecturer must also be a teacher 
out of lecture hours. 

.As a commencement of Science-teaching in schools we 
commend the following plan to the notice of Science- 
teachers. Let one or two evenings in the week be set 
apart for lectures on some branch of Science, Experimental 
Physics, Botapy, or Geology. Each lecture to last zo¢ 
more than an hour, anf to be experimentally , illustrated 
in the,way best suited to the subject, always bearing in 
mind that the simplest experiments, or those most easily 
imitated by the pupils, are the best. Let the pupils be 
encouraged tew"take notes, andelet*the lecturer sum 
up in a concise form at the end of the lecture the 
main points established, which may be written in the 
form of memoranda on a black board and copied By 
the pupils. A day or two after the lectuse let him 
hold a E S class, the attendance optional. He 
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wjll then briefly run over the matter of the last lecture, 
find out by questioning what “points are not *thoroughly 
understood, re-explain or éven re-experiment, and“ en- 
deavour to leave each mind with a perfect understanding 
of fundamentals. On ą third evening let him give a series of 
simple—not needlessly puzzling—gxamination questions, 
and look ever each boy's answers with himself alone, if 
possible, in erder to give an opportunity for a yet more 
thorough explanation of any difficult point suited to the 
individual capacity of each. Instead of a string ,of 
questions, a subject for an essay in connection with the 
lectures might occasionally be given. Private reading of 
text-books should always be encouraged, 

Now, as to the results of a system of this kind, taking 
such a subject as Experimental Physics, it will be found 
that the lectures are always looked forward to with no* 
ordinary pleasure, and are listened to with no ordinary 
attention, At the conversational classes the way in which 
such subjects teach boys to think is often clearly seen ; 
they ask most puzzling questions, yet natural ones, and in 
many cases seek to go far deeper into the subject than the 
lecturer had at first any idea of leading them. This 
general interest incites them to read and perform such 
simple experiments for themselves as are within their 
power. - 

. Generally speaking it is not the high classical or even 
the mathematical boys that have excelled in Science learn- 
ing, but precisely those who before occupied no promi- 
nent place in the school, had no special giff for classics or 
mathematics, and were’considered, more or less, good-for- 
nothings. And here itis important to remember that a 
person may have a mathematical mind wifhout ‘being a” 
mathematician, 

While such subjects as Chemistry ané Physics claim, 
perhaps, the highest position as a means of scientific 
education, it is important to vary the programme as much 
as possible without treating any superficiglly. Thus Astro- 
nomy, Geology, Physiology,and Botany have steong claims, 
It is certainly most deplorable to think that even now 
in many of our private schools the pupils are being tacitly, 
taught that the world was made in six days, and that man 
is but some 6,000 years old, They might as well learn that 
there are but four elements—earth, air, fire, ang water. 
We look with confidence for better things in the future. 

i e 


COHN’S CONTRIBUTIONS TO THE BIOLOGY 
OF PLANTS 
Beiträge zur Biologte der Pflanzen. 
Dr. Ferdinand Cohn. Erster Heft. Mit sechs zum 
theil farbigen Tafeln. (Breslau, 1870, London: 
Williams and Norgate.) 
TER is the first part of a new periodical established 
primarily for the publication of the results of the 
observations made at the Botanico-Physiological Insti- 
tute at Breslau. The part contains five papers or different 
microscopic algæ and fungi, and their pathological effects. 
In subsequent numbers it is intended to give priority to 
botanical observations which relate tò biological ques- 
tions, or which are more or less connected with practical 
natural science, medicine, agriculture, &c. It is hoped 
that the publication may fill the place formerly occupied 
by Karsten’s * Botanische Untersuchungen,” . - 
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We propose here to give short account of the con- 
tents of the present number. The first paper (by Dr. J: 
Schroeter) is on the parasites of the genus Synchytrium. 
The Syuchytria form a small grotp of Parasitic crypto- 
gams, remarkable fortheir peculiar mode of development 
and the absence of any mycelium. They produce small 
swellings, or “galls,” on the plants in which they occur, 
but in comparison with other parasites cause little injury 
of distortion, The genus was established by De Bary 
and Woronin in 1863 for the reception of the plant now 
known a? Syachytrium Taraxaci, Several other species 
have since been discovered, the nuthber of tMose described 
by Dr. Schroeter in the present paper amounting to 

e eleven. The plants were divided by Woronin into two 
groups. In the first the protoplasm of the cells is 
white, and the zoosperes pass at once into the condition 
of resting. spores. In the second group tlfe protoplasm 
is reddish, and the zoospores, attachifig themselves to 
living plants, produce spherical masses of zoosporangia 
until the close of the vegetative period, when they produce 
resting spores, Dr. Schroeter proposes three groups, 
which he calls Lusynchytrium, Chrysochytrium, and 
d-tucochytrium, The first corresponds to Woronin’s 
second group, the second to Woronin’s first group, and 
the third comprehends certain Synachytria which agree 
with those of Woronin’s first group’ except in having 
white protoplasm. Dr. Schroeter describes the species 
with great care, and in considerable? detail, and the 
descriptions are for the most part illustrated by excellent 

He considers the genus to be one of wide distri- 

bution. With regard to its systematic position, there has 
never been any doubt that Syzchytrium belongs to the 

Chytridiacee, but whether the latter are fungi or algz is 

not so well settled. The conclusion at which the author 
has arrived is that they should be“placed as a distinct 
family ampngst those Palmellacee which produce Z00- 


"e" pores, being nearly related to Hydrocytiume, Codiolum, and 


their allied genera. 

.In the second paper (“ Ueber die Faule der Cactus- 
stamme”) MM. Lebertand Cohn describe a new species of 
Peronospor a, which was most destructive to a collection 
of. cactuses, affecting particularly Cereus giganteus and 
Melocactus nigrotomentosus. Theepidermis of the cactus 
was not materially altered, but the cellular tissue beneath 
became entirely rotten, the decay beginning with the 
inter-ceilular substance : so that the parenchymatous cells 
were easily separable from one another. The contents of 
these cells became brown, and the cell-membrane almost 
entirely dissolved, the cactus thus exhibiting an internal 
state of decay similar to that seen in diseased potatoes. 
The fungus is closely allied to the potato blight, Perono: 
spora infestans, which it resembles in having the hyphz 
only slightly ramified, not dichotomous and therefore pro- 
ducing, but few conidia, as well as in its delicate my- 
celium (which has no suckers) and in the swellings under- 
neath the large, beaked conidia. The authors suspect that 
the fungus must have been imported*with the cactuses 
from America. ` ng 

The thir#paper, by Dr. Cohn, is entitled “ Ueber eine 
neue Pilzkrankheit der Erdraupen,” and contains a detailed 
account of a fungoid disease affecting the caterpillars of 
Agritis seggtum. The skin turns black, a coal-black pig- |, 
ment Raia in the blood, and the cagerpillar becomes a 


wrinkled and brittle mummy, Upon examiniag® the in~- 
terior the whole cavity of the body, except the intestinal 
canal, is full of a black tinder-like substance, consisting 
of very large, dark brown spores, which are giqbular, But 
sometimes wrinkled at the surface, so as to present a 
crenate outline under zhe microscope. Contemporaneously 
with the colouring of the blood, cylindrical or curved 
tubes (Schlduche) are seen, which become divided by septa, 
and form rows of cells which separate from one another 
and appear in the blood as free globular or oval cells. 
These Dr. Cohn calls gonidia. These gonidia germinate 


, shortly before the death of the grub, and produce a my- 


celium which displaces the mer orgarfs, except the 
intestinal canal and the tracheæ, and fills the hollow of 


‘the body. This mycelium produces partly new gonidia. 


and partly the dark spores already mentioned. The latter 
are probably resting-spores, as it seems from Dr, Cohn’s 
observations that they do not germinate until the spring, ' 
The fungus (to which the author gives the name Tari- 
chium) appears to be generically the same as Fresenius’s 
Entomophthora, and to be closely allied to Æmmpusa. 
Dr. Cohn thinks it not improbable that Enzpusa and 
' Tarichium are-stages of development of the same fungus ; 
that Empusa may be the conidial form of a fungus of 
which Tarichium represents the teleutospores. If so, 
Empusa bears the same relation to Tarichium as Ordinum 
does to Erysiphe, Uredo to Puccinia, and (perhaps) as 
the efzphytal conidia of Peronospory to the endophytal 
oospores. 

We have but little space to notice the two remaining 
papers. One is by Dr. Schroeter, and relates to a disease 
affecting Pandanus, which was observed many years ago 
by Sinnig, the Inspector of the Botanic Garden at Pop- 
‘pelsdorf, and which has since been investigated by Bouché, 
at Berlin. In the spring of the present year it attacked a 
splendid specimen of Pandanus odoratissimus, Jacq., in 
‘the gardens at Breslau ; the branches decayed, and it was 
found necessary to cut off the crowns, afterwards the 
branches themselves, and eventually the greater part of 
the entire plant, leaving only a portion of the stem and a 
single branch. A strict investigation afforded no ground 
for supposing -that the disease had been produced by 
cold, drip, or other causes which would suggest them- 
selves to cultivators, but a fungus was discovered 
identical with one described by Leveillé as long ago as 
1845, which occurred in the Botanic Garden at Paris 
upon, Pandanus, and which he called Melanconium 
Pandant (Ann, d. Sciences Nat, ser. iii. t. 3, p. 66). The 
Melancontum in the present case was accompanied by a 
Nectria, weich Dr, Schroeter considers to be the Nectria 
Pandani, Tul, and conidia were also observed, the 
mycelia of which exhibited the foyms of Tabercularia, Stil- 
bum, and Verticillua or Penicillium, The author con- 
siders it extremely probable that the A/e/ancondum, the 
Nectria and the conidia are produced from the same myce- 
lium, the fungus, thus exhibiting thefollowing forms of 
fruit --1. Grey-greert conidia (Że. the Melanconium fruc- 
tification), 2. Colourless conidia, the supports of which 
essame three differen: forms, viz. (a) Zudercularia, (6) 
Strlbum, (c) the form of such moulds as Verticillium or 
Penzgillivm. 3. Spores in asci fo&med in orange-red peri- 
thecia seated on a Stroma. 

Br, Schroeter concludes.that there can hafdly bea doubt 
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that the fungus is the direct*cause of the progress and of 
the destructive operation of the malady, ‘and that it 1s 
provable, though not so @ertain, that the spores germinate 
in the healthy stem,.and actually produce the disease. 
The las? paper contains a description by Dr. Cohn of a 
plant which he has discovered in well-water at Breslau, 
andeto which he has given the name of Crenothrix poly- 
spora. The genus is new and is closely allied to Chama- 
sithon, being intermediate between that and Lyugyba. It 
would take too much space to describe the plant at length, 
for the particulars of which we must refer to the paper, 
in which will be found, moreover, some interesting obser- 
vations upon tbe microscapical analysis of well-water in 
general, The Crexothrix was first noticed in water from 
a well at Breslau, in a part of the town notorious for the 
prevalence of typhus. It has been found-also in other 
wells of bad reputation, but whether it has any injurious 
effect upon the health of the dwellers in the neighbourhood 
of the wells in question Dr. Cohn cannot venture to say.” 


It will be seen, from what has been said, that the 


periodical under notice is well deserving the attention of 
botanists and physiologists, and from the reputation of 
its editor there is every reason to hope that the scientific 
interest of future numbers may equal that of the present 
one. F. CURREY 


—_— 


OUR BOOK SHELF 


Matheran Hill, ity People, Plants, and Animals. By 
J.Y.Smith, M.D. (Edistburgh: Maclachlan and Stewart.) 


THIS is perhaps the first attempt that has been made to 
give a comprehensive account of the natural history of 
any particular spot in our East Indian possessions, and 
we welcome this httle book as a sample of what may be 
accomplished by residents there in the midst of their offi- 
cial occupations. 
praise, and, as far as it goes, it is a valuable contribution 
to the ethnology and natural history of India, and willno 
doubt be the groundwork for further research, and lead to 
other similar works. : 

The hill of Matheran is within twenty miles of the coast 
of Bombay, it is basaltic, anc rises in the centre of a vast 
plain to the height of about 2,600 feet, it is precipitous on 
all sides, flat on the summit, which has an area of about 
five square miles, and is clothed with luxuriant vegetation ; 
it is, in short, one of the most charming spots ın India. 
In less than three hours one can be transported from the 
heat, dust, and noisy traffic of Bombay to what appears 
to be another world, where the body is refreshed and invi- 
gorated by the pure mountain air, and the spirit soothed 
by the beauty of verdant foliage, the cheerful music of 
feathered songsters, scenery grand and picturesque, and 
the general repose of nature To the naturalist Matheran 
opens a grand volume to him, the little plateau has an 
air of enchantment, and he has spread out befere him in 
the most attractive form objects which will supply him 
for even years with delightful and instructive occupation 
without the toil and exposure of long journeys* To such 
Dr. Smith’s account of the more prominent objects to be 
met with will therefore be a valuable boon, and, indeed, 
to all lovers of nature who may visit the place. Let the 
home botanist imagine himself-in a pretty little cottage on 
Matheran, with no less than seventy-five flowering trees 
and shrubs within a mile of his residence ; not to mention 
climbing plants, creepers, herbs, parasites, and ferns,in 
abundance. As the author is now returning to the East, 
we hope he will have,opportunities of extendigg his 
interesting observations, especially on the bjeds eand 
insects. To the geologist, Matheran is an object of 
interesting study ; he will there see that curious rock called 
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The undertaking is worthy of all- 
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laterite or iron stone clay, the nature of which has bæn 
so much disputed, capping the great basaltic formetion 
(to use a homely phrase) like the sugar on a Christmas 
cake, and if he extends his observations to the north and 
south, he will firtd the ame capping on other hills, thirty 
to sixty miles distant, while no trate of i, exists in the 
interval befween. To what bold speculations does this 
fact give rise® Did this laterite once cover the whole 
country as with a mantle, and are present appearances 
due to a vast denudation of hard trappean rock 2,000 tg 
3,000 feet deep? 

s Weare glad to find natural history included among the 
subjects for Indian Civil Service examunatfons, for 
hitherto this @ass of Europeans in India have contributed 
comparatively little to our knowledge of that wonderful 
land ‘“ where all, save the spirit of man, is divine.” 


A Voyage Round the World. By the Marquis de Beau- 
voir. 2vols, (Murray, 1870.) 
THIS is the gossiping journal of a young companion of- 
the Duc de Penthièvre, son of the Prince de Join- 
ville, often amusing and spirited. but of little perma- 
nent value, We have the usual exaggerations of a 
novice in the tropics. At Batavia he speaks of “this 
torrid temperature of 104° in the shade,” a degree of heat 
never experienced by the present writer during many years’ 
residence in those regions. The author’s scientific at- 
tainments may be estimated by his account of his visit, 
to the Melbourne Museum, when he makes Prof. Mac- 
Coy speak in this fashion :—‘‘ The stratum of alluvial soil 
covering the crust of primitive rocks, which formed round 
the earth while it was still-in a liquid and incandescent 
state, possesses the same specific type of an¥nal life that 
characterises the® ancient strata of Wales, Sweden, and 
North America, Then come soils identical with those of 
these countries, schist and fossil rocks; thys Canada, 
Scotland, and the province of Victoria have all passed 
through the same form of existence at this remote period.” 
The countries described are Australia, Jawa, Siam, and 
Canton, and the whole journey occupied about six months, 
A.R. W, 


The Student and Intellectual Observer. A Quarterly 
Journal of Science, Literature, and Art. Vol. §. (Lon- 
don : Groombridge and Sons.) _— 

THE volume now before us is in every way worthy of the 

reputation of its predecessors. Four papers on poison 

are contributed by Mr. F. S. Barf, and Dr. Car- 
penter contributes two interesting papers on the “ Deep 

Seay” the first on its physical, and the second on its 

biological condition. The author’s experience in these 

matters, owing to his connection with recent explorations, 
make the papers the more interesting, because they fre 
the words of an actual and accurate observer. Dr. Col- 
lngwood also gives a very readable paper on a kindred 
subject, “ The Sargasso Sea and its Inhabitants,” in which 
the Sargassum or Gulf-weed comes in for a good share of 
attention, being, as it is, the home of multitudes of 

Polyzoa, Polyps, Crustacea, Molluscs, and similar creatures. 

Mr. Shirley Hibberd talks about Cycads under the very 

misleading title of “Sago Palms.” At one time the 

Sago of commerce was supposed to be the produce of 

the Cycads, but now we know that the bulk-of this useful 

article is yielded by two or more species of Sagws, true 
palms ; it is, to say the least, advisable that an old term 
proved to have been wrongly given, should not bê per- 
petuated. The author, however, does attempt to qualify 
its use in the following sentence :—“ By ‘Sago Palms’ is 
to be understood ¢he great group of gymnospermous 
plants, of which the Cycads and their allies are repré- 
sentatives, a group possessing powerful moxphological 
relations, and, of course,.a correspondence within certain 
limits in all their biological characteristics.” The volume 
contains many other inteyesting papers in various branches 
.of science, and we concludethis shert notice by wishing well 
to an old-established mohthly in its new quarferly form. 

` 





eh i 
ae ’ ` . ° 


- just come 
occurred 


Xan. 26, 1871] e 


NATURE : 


° ’ 


245 





> $ LETTERS TO. THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by his Correspondents. No notice is laken of anonymous 
communications.) : ° , 


. o 
The Psolation of St. Michael's Mount 


MR. PENGELLY, ina letter addressed to you,®and printed in 
your journal of Jan. 12, 1871, complains of my having ascribed 
k a belief in the extreme antiquity of the Cornish language 

vhich he does not hold now, and which he did not hold at the 
time when he delivered his first lecture “ On the Isolation of 
St. Michag’s Mount,” at the meeting of the British Associatior® 
at Birmi in 1865. He declines to be responsible for any 
notices or report of his lecture that f may hav®seen in some 
newspaper or journal, 

All I can say in my defence is that even while the meeting at 

irme received not only newspaper reports, but 


"eat ‘Soe lasted, 
letters from friends who had heard the lecture, and wh@asked 


me in great dismay whether it was possible that a Cornish 
name, such as Cara clowse in cowse, meaning “whe hoar rock in 
the wood,” could have existed in so called prehistoric times. 

The question discussed at the meeting, so far as I could under- 
stand it from letters and the official short report in the Transac- 
tions of the British Association, was this, whether St. Michael's 
Mount was severed by encroachment or subsidence. Those who 
held the former view required 20,000 years, those who held the 
latter were satisfied with a smaller number of years, though I 

sould not find out exactly what that number was. Both parties 
maintained that Cornish must have been spoken in Cornwall 
before the severance of the Mount took place, use only before 
that severance could the Mount have been called Cara clowse in 
cowse, *“the hoar rock ia the wood.” 

What I wasted to show was simply this, that neither party 
could properly avail itself of the linguistic ergument, whether 
for positive or negative purposes. If the Mount was severed 
20,000 years ago, it would not follow from the name Cara c/owse 
in cowse, ** the hoar rock in the wood,” that Cornish was spoken 
at that distant time ; nor would it in the least follow from that 
name that the severance could not have taken place until Corn- 
wall was eo by Celtic speaking tribes, The linguistic and 
geological evidence can in no wise be brought to bear upon each 

ie 3 


If I said that ““ Mr. Peagelly has somewhat modified his former 
opinion,” all I meant was that in his seeond paper he himself 
seems muc& less inclined to trust to the linguistic and legendary 
@vidence. But if in his letter to you he says that the point of 
his argument was that the hypothesis of insulation by encroach- 
ment without subsidence could not be admitted because it led to 
an untenable philological conclusion, this shows that the old 
leaven is still at work. If the facts which I collected in my essay 
on the Insulation of St. Michael’s Mount are right, that hypothe- 
sig wofild lead to no untenable philologieal conclusion whatever, 
for the simple reason that the name Cura clowse in cowse, or 
“Ibar rock in the wood,” referred eriginally to Mont St. 
Michel, in Normandy, if not to Mons Garganur in Apulia, and 
does not occur in Cornwall before the 15th, or possibly the 15th 
century of our era. 

if t have in any way misrepresented the exact geological 
reasoning of Mr. Pengelly, all I can do is to plead the ignorance 
of a layman, and to ask his forgiveness. 


Oxford, Jan. 23 Max MULLER 


Earth-Currents 


In Mr. W. H. Preece’s communication concerning the earth- 
currents which occurred on the 24th and 25th of last October 
i d, published in your issue of the 3rd of November, 
to hand, he says; “‘ This is only a sample of what 
simultaneously all over England, and probably the 


obe,” 
e The ee few extracts from the Log of the Madras- 
Bombay Lines show what was taking place out here :— 
“Oct. 24, 22 hours, working Bellary with great Yifficulty. 
Severe lighening taps on instrument every now and then.” 
“Oct. 25, 8 hours, strong earth-currents at times,—17 hours 
to 17°45 hours, very strong earth-currents.-—22 hours, work- 
ing Bombay with a stoppages owing to strong tarth- 
currents anck failure of signals.” Such is the character of the 
log throughout the 24th and 2g§th of October,- - saie s 
o 


The direction of the Madras-Bombay Lines (nearly “tast and 
west) would acêount for the fact of the carth-cah Ais being 
so strongly pronounced in them. a 
R. S, BROUGH, 
Assistant Superintendent of Governments 
Telegraphs in Indiae 





Lunar Bows e 


A REMARKABLE phenomenon was visible at Liverpool from’ 
7-30 to 7.45 P.M., on Wednesday, 4th inst. - 

The moon was nearly full at an altitude of 45° or 50°, just above 
Orion, the sky was covered with a slight mist sufficiently dense 
to obscure all stars except those of the first magnitude, though 
here and there some of the lesser were visible. 

There cg sien three lunar bows pr halos—a @yin sketch. « 
was nearly but not quite a perfect circle, having a slight tendency 
to an oval; it was complete. 8 was an excentric cutting aat points 





§ and ¢, and was incomplete, only having about 90° of its circle 
visible, being lost to sight at ¢ and n. had the zenith for its 
centre, cutting the moon; its circle was complete, intenser in the 
western sky and dimmer at its nearer proximity to the moon, 
thus forming a belt round the whole heavens, cutting off the 


upper portion, 


I venture to consider these interesting sights worthy of a space 


in NATURE, as they toek up so large a space in the heavens, 
Liverpool | AR A 


On Wednesday evenings January 4th, while the frost still 
lasted, there appeared, about 7.25 P.M., two brilliant halos, 
of which a sketch is forwarded. Neither was perfect in outline. 
The greater spread out literally from the smaller, and made a 
circuit of the heavens, so that if an observer stood with his back 
to the moon, there was seen facing him in the N.W. an inverted 
lunar rainbow—to ali appearance. This enormous are scarce’ 

seemed a part of a circle on account of the great size : the zenit 





was about its centre. After mecting the smaller halo it was 
scarcely visible, but it produced would have passed through the 
moon’s disc, At the oint of intersect | 
faint paraselene appeared, 

When this singular sight was seen, there was but litle cloud 
on tee sky. The blue was, however, rather turbid. Thep 
matic colours were tolerably distinct in the inner are. . The 
diamtes of the large circle was about yo”. There hae been a 
considerate amount of rain and snow since the ap 


| SAMUEL BARBER ' 
` Aigburth, Liverpool, J&. 9 on 


n tewards the cast,a « 
























Yellow | he 
' In thé paper on colour read by Mr. Strutt béfore the British 
Association (NATURE, Jan. Jc) two things are stated as requiring 
explanation (p. 238), both of which, it seems to me, are explained 


~ pysone of the results furnished by such experiments as his own. 


The first? is the difficulty usually found in recognising the 
demonstrated fact that yellow is a compound colour, The other 
is that we generally distinguish different kinds of yellow more 
stridtly than of other colours. ‘A dark yellow or orange 
; suggests its colour so little as to be called by a new name 
(brown), while a dark blue is blue stilf;” upon which I must 
observ that we thus distinguish degrees of impurity rather than 
degrees of darkness, and that an impure yellow is called brown 


< when it is dark, and drab when it is light. 


Both things, however, are explained if it is true that satural 
yellows differ less from the nearest colours of the spectrum than other 
natural colours Me. For, in the first place, the consequence will 
be that there will be many yellows in nature which we could not 
compound by our ordinary reds and greens, and we therefore find it 
difficult to imagine it could be compounded by any red and green, 
Secondly, there will be a greater relative range, so to speak, of 
yellowness, which we shall naturally subdivide according to de- 
grees of, purity and brightness. It may be added that, so far 4s 
brightness is concerned, the greater maximum brightness of yellow 
would act in the way last described. ; 

But is it true that our yellows difer less from the nearest colours 
of the spectrum than our other colours do? Icertainly think 
this is the result of the experiments, but I will only show that it 
is the case with the pigments employed by Mr. Strutt, He says, 
indeed, that ‘‘the most saturated yellow can be compounded of 
red and green.” So it may in the spectrum (Maxwell, 7z- 
Trans., 1860, p. 57—84); but Mr. Strutt’s yellow cannot be com- 
pounded of Mr. Strutt’s red and green. On the contrary, we see 
from his last “calculated ” equation but one, that his yellow had 
to be diluted with nearly two-thirds as much of his white (the 
brighter of the two, pesume) before it could be matched by 
his red and green. . 

We can test the matter more closely. Denoting Mr, Strutt’s 
red, green, and blue by 7, g, 4, and the “primary” red, green, 
and blue of the spectrum by A’, G, & (Maxwell, uèi supra, p. 74), 
we may thus express the former in terms of the latter :— è» 


rye L+ mG awh 
g=lR+MG+u#8B 
621K + wG + NE 


where we know thus much about Z, m, &c. ; first that they are 
all positive, or else extremely small ; secondly that, among them, 
the large letters must denote comparatively large quantities, and 
the small letters small quantities. Now, by the second ‘‘calcu- 
Jated” equation of the second batch, we find that Mr. Strutt’s 
_ yellow is , 


(1); 


z (12847 + 675g - 494); 


and, if we substitute in this expression the expressions given 
above (1) for 7, g, 4, we shall have, for the coefficient of J, 


= (1284 2’ + 63°35." - 49 A) 


Now this must not be negative, or else must be very small in 
comparison with the coefficients of A and G (Maxwell, udi supra, 
Tables VI, and IX.) Therefore A’ cannot be greater than 
2°6 2’ + 13 æ; that is to say, there is no more ‘‘ primary” 


O blue in Mr. Strett’s blue than about 2}.as much as in his red, 

plus th as much as in his green. tis true that blu@is rather a 
. “dark colour in pigments; but so it is in the spectrum; and V 

o measures, not a quantity of colour simply, but its ratio to the 
“primary” blue of the spéctrum. Either the yellow was very 

pure, or the red and green very impure ; and, if Mr. Strutt 

provided*himself with good representatives of natural colours, 

this proves my point. C. J. Monro 
Jan, 20 A 
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| The Primary Colours 
I HAVE been greatly i ted.in reading Mr. Strutt’s curjous 
experiments on colour in the last number of NATURE, am 
glad to see that he is able to assume as proved the theory that 
green and not yellow is thé middle primary...The true pgsition 
of green is well illustrated in Mr. W, Benson’s ‘ Pfinciples of 
thee Science of Colour,” both by argument and by diagrams. 
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| the 
light given out is first ved, then orange, af mu, and 
finally white. Ii yellow were a primary,. possible. 


for it to appear in this series which is (rmed upon th 

the first primary, red, by successive additions ofe more and more 
rapid vibrations. Every colour in the series except the first 
must be a compound. If the heat is not sufficient to generate 
the most rapid vibrations which the eye can appreciate, white 
light is not given off at all, the series terminates with the yellow. 
The light of a glowing coal, without flame, in an ordinary fire, 
angel passes beyond the yellow stage, and such light yields to 
he prism abundance of red and green rays, but scarétly a trace 
of blue or viola. 

But, if red is the first | 
the third? Shali blue still sit upon the throne on which Newton 
placed him, when his brother yellow is deposed? I think his 
positiop has become extremely precarious, and that he would be 
wise to abdicate with dignity before he is ignominiously turned 
out as a usurper, z 

If the kingdôm of light is really divided into three princi- 
palities, is not violat the rightful heir to the third throne? Violet 
is said to be a mixture of blue and red. But how should red 
make its appearance at the wrong end of the spectrum? If 
it has no definite limit, but gradually thins out from its own 
place to the other extremity of the spectrum, then the whole of 
the other colours must be more or less affected by it, and red 
must be the only true primary among them. If it is said that 
the red in violet is clearly recognised by the eye, I think it may” 
be answered that this is only because we have been taught to 
think of it as a compound, and that we might just as truly say 
that we can see yellow in green or orange in red. 

Leicester, Jan. 21 FREDK, T. MOTT 
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Utilisation of Sewage 


WHILE heartily thanking your reviewer for the very valuable 
suggestions which he has given me with regard t@ the second 
edition of my *‘ Digest of Facts relating to the Treatment and 
Utilisation of Sewage,” I wish to point outa slight oversight 
which he has made. k 

He says, “Mr. Menzies’ name, however, has somehow or 
other slipped out of his pages (159, 169) where he treats of this 
improvement on the older plans for sewage.” 

The fact is that page 145 has somehow. or dther escaped the 
reviewer's critical eye. On that page the followiif& sentencg 
occurs 1- Some of these towns, then, it will be seen, are pro- 
vided with sewers much upon the plan which Mr. Menzies has 
the credit of having first brought prominently forward ; that isto 
say, with impervious pipes for the sewage properly so called, and 
brick drains for the surface and storm water, the former being 
laid deeply and the latter being superficial.” P 

I should be very sorry to have it thought that I had forgotten 
“to emphasise the name of the Windsor Sanitarian.” - 

W. H. CORFIELD 
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Ocean, Currents 









tained geographical existence, but his sugg 
originate or direct the Ocean Currents is ¢ 





The high pressure over a large patch of the lantic to 
the south or south-west of the Azores- arly in each of 
the other oceanic basins—is there pe ntly ; and whatever 





disturbance. might be produced by it was produced once for all 
when the high pressure was first formed. It would then displace 
a certain quantity of the water over which it rested, would 
thrust it out, and keep that particular part of the ocean at a 
slightly lower level than that over which the pressure of the air 
was not so great. But having done this, the adjacent bodies of 





water would be in hydrostatic equilibrium, and the high pressure _ 


could not continue to” thrast water out towards"the place | 
pressure.® My meaning may be at once illustrated. by puttin 

end of an-open glass tube into a basin of water, end’ parti 
exhausting the air inside it. The adja u 
posed to a higher pressure than the surfs 
a certain portion of the yaer is immed 

place ofgreater to the place o $ 

















| water inside the tube is r&ised until the weight 
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“balances the alifference of prestres. At that height it remain, 
and*no furthèr movement takeseplace, so long as the relative 


give rise to alternate ingoing or outgoing currents, but a con- 
tinuous stream in one direction can only be produced by a con- 
tinuous increase or decrease of one or the otherpressure. , 

- But independently of fhe equilibriam, which must, so far as 
the pressure is concerned, be established, the differetfce of level 
ased by these differences of pressure is extremelydrifling. The 
metric difference between the patch of high pressure in lati- 
: 30° and the equator is about 3%;ths of an inch, or equivalent 
% column of water 4 inches in length. A difference in level 
90 miles can scarcely under any circumstances 
give rise tog current of twenty miles an si 

Royal Naval College, Portsmouth, Jn. 23 
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Ir is singular that diversity of opinion should still exist as to 
*whether ocean currents are due to the impulse of the winds, or 
to difference of specific gravity. That ocean currents af not 
caused by difference of specific gravity between the waters of 
equatorial and polar regions can be proved, as ghe amount of 
force from this cause acting on the ocean to produce a current, 
can be readily calculated. 

Assuming, which is not the8case, that difference in saltness be- 
tween the water of equatorial and polar regionsdoes not in any wad 
tend to neutralise theeffect resulting from difference of temperature, 

nino inother words, that the sea in polar regions is as salt as the sea 
~~ re in equatorial regions, it can be shown that the force resulting 
è Gom the difference of temperature, tending to produce a current 
“towards the poles, amounts to only , 04009 of that of gravity. 
For example, the force impelling a cubic foot (641b.) of sea 
Water at the surface of the ocean towards the poles is scarcely 
equal to the weight of one-fourth of a grain." A force so infini- 
tesimal, acting@n a fluid even so perfect as water, can produce 
absolutely no motion. M. Dubuat found byedirect experiment 
that it requires a force four times greater than the above to pro- 
~~. sduee even sensible motion. , 

1 Ocean currents are due alone to the impulse of the wind. In 
the latter half of my paper on the Cause of Ocean Currents, 
which will shortly appear in the PAdosophical Magazine, I hope 
to be able to shdw that the objections to this theory are founded 
-upon misconceptions regarding the way in which winds produce 

the great system of oceanic circulation, 


+ 





JAMES CROLL 
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* 
® Dr. Frankland’s Experiments 


* 

In last week’s Nature Dr. Frankland describes some ex- 
periments, apparently under the impression that they were 
similar to one (No. 20) published by me in NATURE, No. 36, p. 200. 

~The results which he obtained were in reality totally different 

oooi from those which I obtained, although those who read Dr. 

noo <:Fyrankignd's communication are lead to believe that the results 

zoo oware almost wholly similar. The inference to be drawn from 

whet he has written is that we differ merely as regards the 
interpretation of the nature of what was seen. | 

Dr, Frankland says he made use of tubes of “ hard Bohemian 





glass,” and that, on examining them “when they came out of | 
the digester, it was evident that the sferier walls of the glass | 


tubes had been corroded by the enclosed fluid,” After a time the 
“liquid in all the tubes became more or less turbid, and, in some 
cases, a small quantity of a light floceulent precipitate subsided 
to the bottom.” After five months two of the tubes, which ex- 
hibited ‘the greatest turbidity,” were selected for examination, 








ected to a careful microscopical examination, This scrutiny 
conducted by Professors Frankland and Huxley and Mr. 
usk; Dr. Frankland then says: ‘‘So far as the optical ap- 
pearances presented by the sediment go, they may be appro- 
priately described in the terms which Dr. Bastian applied to the 
matter. found by him in a solution of like composition, and 
similarly treated.” | 
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-inclined to doubt, because the solution examined was nøt similar 

in „constitution to my own, and because no such *“‘flocculent 
sediment,” as that to which Dr, Frankland alludes, ever existed 

in my flask. . ee. fake 

“In the experiment of mine to which reference is made, the 

preche quantities of carbongte ofamménia and phosphate of soda 
“ae * Philosophical Magasing for October 1870, ps 249. 
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| employed are not known. In this first experiment thy ingre- fe 
pressufés remain the same. A fluctuation of the pressures will been prepared for me of the strength which Dr. Frankland 





and the “‘flocculent sediment” in the tubes was more especially | 


Now, that any real similarity did exist,eI feel most strongly | 
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dients were not weighed, although, subsequently, solutigns have. 


names. 7 ° 
Then, although my tube with its contained solution was ex- 
posed to the same temperature as that employed by Dr, Frank. 
land, its internal walls were not in the least corroded, and no 
‘*flocculent sediment ” appeared in the solution. And, in addi-. 
tion, two other tubes which were prepared for me by Dz, 
land (which did contain solutions'of the san 
which he employed) have not had their transparen: 
impaired, although they were submitted to precisel 
temperature ; neither have they shown a trace of the “floc 
sediment” previously mentioned. Seeing, however, that 
experiment (May 11th), with a solution of the same strength 
tube of English glass was employed by Dr. Frankland’s assistant, 
and that the internal walls of this tube were corroded pand 
seeing, moreover, that a *‘flocculent Sediment ” did form also in’ 
this particular tube of mine, I cannot help fancying that Dreco 
Frankland may be mistaken as to the nature of the glassemployed’ 
in his experiments. If, as in this experiment of mine, it was 
really English glass instead of hard Bohemian, almost the whole 
eof the small quantity of phosphoric acid originally in the solution 
wauld probably have been deposited in the form of an insoluble 
phosphate of lead, and thus the character of the solution would - 
have been entirely changed. MOR onre 
In my previously published experiment the fluid was examined... - 
at the end of thirty days. <‘ When this flask was received from 
Dr. Frankland, the fluid was somewhat whitish and clouded: 
During the last ten days a thin pellicle had been seen gradually < 
accumulating on its surface, and in the latter four or kve days TEDE 
this increased much in thickness, and gradually assumed a dis- 
tinct mucoid appearance. The fluid itself was tolerably clear; 
though an apparent turbidity was given by the presence of a fine 
whitish deposit on the sides of the glass, When the flask was 
opened the reaction of the fluid was found to be weutra?. Por- 
tions of the pellicle were at once transferre go a glass microscope. oot = 
slip,” &c. (NATURE, No. 36, p. 200.) "In portions of this pellicle == 
were found the “ five spacrical or ovoid spores,” upon the finding o = > 
of which alone I laid any stress as indicative of the presence of 8 
| 
| 
| 
| 
| 
| 
{ 
| 











living things. The presence of mere particles having a moves 
ment *indistinguishable from Brownian movements, has never. 
been adduced by me as evidence that living things had been 
evelved in a solution, although the representations of others 
would lead the public to believe that I have done so, 

In the face of these differences, therefore, I was somewhat 
surprised at the intimations contained in Dr. Frankland’s letter, 
He believes, and would lead your readers to believe also, that the 
microscopical appearances presented by the ‘‘ flocculent sedi- 
ment” and eres of corroded glass obtained from his tubes were 
similar to the microscopical appearances of a fel/icle obtained by 
me from a tube in which there had been no corrosion. This, 
however, I am the less inclined to believe, because I also have o =o 
had the opportunity of examining a flocculent sediment and aris 
of corroded glass from a tube previously referred to, which was- 
opened on October 21, and in which also no living things were. 
found. Microscopical specimens of the “ pellicle” and of the 
“sediment” are now in my possession, ae IO ee 

Perhaps I may venture to recommend Dr, Frankland to 

onthe 


























destroy the other two tubes which are corroded, as beii 
less, andto hope that, in any future experiments, he will 
quently expose his fluids to a somewhat higher temperature, 
| also, before immersing his experimental tubes in any fluids, 
he will thoroughly satisfy himself as to the transparency of 
fluids to thetactinic or cnemical rays of light. We are informed 
that his tubes were ‘‘ exposed to bright diffused daylight, and 
sometimes to sunlight,” but any amount of. exposure to light | 
would be more or less useless if strofig sulphuric acid and strong | 
carbolic acid are as black to the chemical rays of light as nitrite _ 
of amyl and other fluids have been shown to be. Dr. Frankland 
| makes no statement concerning this very important point. 
H, 
20, Queen Annë Street, W., Jan. 22 
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The Tails of Comets, the Solar Corona, ai 
e considered as Electric Phenor 
My ajtention has been called toa rade 
| certajn Mw. Bedford, Phil. D., on Professo 
College. This is not tke first time Mr. B 
thigway. Prof. Reynolde has not seen Mr, - 
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. affected by the fact that 





f have. A copy was sent to Messrs. Groombridge in support of 


certain Claims on my views abèut the stars. Let me hasten to 
assure Pfof Reynolds that, as he surmises, the vitws expressed in 
this very scarce treatise bear not the remotest resemblance to his. 

I read several weeks ago Prof. Reynolds’ interesting paper, the 
vigws expressed in which are, in a general way, similar to those 
T advocated in a paper entitled ‘‘ Strange Discoveries respecting 
the Aurora” in Frazer's Magazine for February 1870. As it was 
quite clear to me, however, that Prof. Reynolds’ views had been 
formed quite independently, it seemed wholly unnecessary to 
comment on that resemblance. I could only rejoice that so 
competent an authority should have been led to conclusions 
agreeimg in general so satisfactorily with those I had deduced ; 
and also, be it noted, with the results of the observations made 
on the recent eclipse. RICHARD A, PROCTOR 

Browning’s Spectroscope 

A LETTER ffom Mr, Bræwning, in the number of NATURE 
for December 15th, has just come to my notice, and seems to 
require a word from me. I regret exceedingly that he should 
have supposed that I intended to imply that he had committed 
any impropriety in employing in his own automatic combination 
an arrangement of Mr, Kutherfurd’s from a spectroscope which 
was not automatic, I-did not “go out of my way” in making 
the allusion, but only stated what I supposed to be a fact, in 
order to show that the proposed arrangement of radial bars was 
good and practicable, having already been endorsed by most 
eminent authority. 

At the time when the article was written, Mr. Browning had 
but recently published the account of his instrument, and, of 
course, I knew nothing about its earlier history. 

On the other hand, a full description of Mr. Rutherfurd’s 
arrangements with an illustrative figure had appeared in Sy///- 
man’s Journal in March 1865, more than four years earlier, 


è [his article is dated December 10, 1864, and will be found in 


the Journal referred to: vol. xxxix., p. 129. 

Possibly the tone of my allusion may have been unintentionally 
Mipposed that Mr. Browning had seen 
this article. In common with many other Americans, who have 
spoken to me about it, I thought it singular that, in deseribing 
hisown Instrument, he made no reference to Mr. Rutherfurd, 
and am very happy to find him blameless in the matter. Att the 
same time, I think he bas no ground of complaint against me 
for referring to the arrangement as ‘‘first devised by Mr. 
Rutherfurd, and since adopted by Mr, Browning ;” although, if I 
were to write the sentence again with my present knowledge of 
the facts, I should put it quite differently. 

Let me add also that, having seen the instrument to which Mr. 
Lockyer refers in his note, Į cheerfully concede to him the priority 
in respect to the use of an elastic spring, and the half prism at the 
beginning of the train, as well as the idea of sending the light 
twice through the train bya right-angled prism at its extremity. 
As he has never published an account of his instrument, how- 
ever, I suppose I can hardly be held blameworthy for re-in- 
venting it, and publishing it myself, Without one unkindly 
feeling the words of the old poet still sometimes come to mind, 
tt Fereant gui ante nos nestra dixerint 


The magnetic record at Greenwich shows a well-marked 


disturbance of all the elements precisely simultaneous with the 
eruption observed on the sun's disc September 28th. The 
declination was affected to the extent of five minutes of arc, and 
the disturbance was compounded of two waves, following each 
other, and partly superposed, probably corresponding to the ejec- 
tion of the two masses of protuberance-matter which are shown 
in the figures. ae -© ©. Ae YOUNG 
London, Jan. 21, 1871 


* St. Mays Hospital s 





I SEE in this week's NATURE the acnonncement that Dr. Wood | 


has been® appointed Lecturer on Chemistry at St. Mary’s 
Hospital Medical School. 


tinue to hold the ypst ufMtil the end of the, Winter Session. 


W, Bo CHEADLE, ° 
a Dean of St. Mary's Hospital Medical School 
Tan, 20 | e 


aboye by our contemporary the British Medical Journal, 
ats . . . ; : ` f . i 


This is an entire mistake; no | 
_ appointment has yet been made, since Dr. Russell will con- 

| The | 
vacancy has no@therefore actually occurred yet, although it will | 
-pe declared shortly, and a fresh appointment made in due course. | 


{We were misled in måking the announcement referrâl to | 
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> IMPROVEMENT OR GEOMETRICAL 
e TEACHING © * e 
‘A CONFERENCE was held at University College, 


London, on Tuesday, the 17th inst, tọ take this 
subgect into congideration, and to form an Association for 
the improvement of geometrical teaching throughout the 
United Kiagdom. l . 

Previous tg the meeting a large number of head and 
mathematical masters and others interested in the subject 
had given in their adhesion to the principles upon which 
it was proposed to form the Association. ‘These included 
representatives of the following important schools :— 
“Winchester, Eton, Harrow, Rugby, Charterhouse, Christ’s 
Hospital, ers Wellington, Clifton, Uppingham, 
Sherborne, Birmingham, Dulwich, University College 
School, London, Repton, Durham, Manchester, King 
Wiliam’s College, Isle of Man ; Tiverton, Taunton, Leeds, 
Huddersfield, Nottingham, Yarmouth, Windermere, Mill- 
hill School, Middlesex, Middle Class School, Cowper 
Street, Middle Class School, Bedford, the majority of 
whom were present at the Conference. The movement 
was further supported by Dr. Hirst, F.R.S., of London 
University, Mr. W. Spottiswoode, F.R.S., president of 
the London Mathematical Society, Mr. C. W. Merri- 
field, F.R.S., Principal of the Royal School of Naval 
Architecture, South Kensington, and ethers. 

Dr. Hirst, the president, took the chair, and resolutions 
were passed bearing upon the organisation and future 
working of the Association. It was proposed to invite the 
mathematicians of the country to prepare syllabuses of 
elementary geometry, embodying their views of the prin- 
ciples which should be adopted in any ngw text-book 
which is to supegsede Euclid. Further particulars may 
be obtained by application to Mr. R. Levett, honorary 
secretary, King Edward’s School, Birmingham, 

: g 


A HINT TO ELECTRICIANS 


N R. MANCE’S method for measuring the internal 

resistance of a single galvanic element or battery, 
communicated to the Royal Society at its meeting of last 
week, and the modifications of Wheatstone’s bridge 
suggested by myself for finding the resistamce of a 
galvanometer coil from the deflection of its own needle! 
supply desiderata in respect to easy and rapid measure-. 
ment, which have been long /e/¢ by telegraph electricians 
and needed by other scientific investigators and by 
teachers of science. Year after year the latter, 





in their arrangement of batteries, electrodes, and” 
galvanometers, have darkly and wastefully followed 
which from workmen 


the method 
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Fam 26, 1871] 








‘could tell samething of galvanometers of 1869, comparable 
only 60 submarine cables of 1857. I refrain :—but let 
_ makers of galvanometers, Rubmkorff coils, and electro- 
magnets beware; surely NATURE will find them out if 
they do not reform before 1872. a W, THOMSON 
ae s W 3 e 





HE GAUSSIAN CONSTANTS OF TERRES- 
| TRIAL MAGNETISM 
HINK you will be 
of Natural Science by 
able pages to the following 
-appeared in No. 1,825 of the Astronomische Nachrichten 
(Vol. 77, p. xi), on the subject of Prof. Petersen’s re- 
computation of the Gaussian Constants of Terrestrial 
« «Magnetism, in aid of which the British Association at 
~~ their fast meeting voted a grant of money. It has been 

communicated to me by Prof. Erman of Berlin, who, in 

< reference to the grant in question, writes as follows :— 
“This new act of British generosity would in other times 
«have scarcely. needed a special mention,’ being equalled 

<: by so many former ones of the same kind; but in the 
present moment, when the raging war makes petty 
- jealousies spring up between our two befriended [friendly] 
= nations, it is a most sacred duty to publish the fact of 
two Prussians having found in England a most generous 
©. @nd most wanted help for their scientific endeavours.” 
Mr, Petersen’s calculations are progressing in a very 
desirable manner, and he hopes fully to bring them to 

“their end (D.V): F. W, HERSCHEL 
Collingwood, Jan. 21 

TRANSLATION e 


. “We learn by a communication from Prof. Erman that 
M. Petersen, of Kiel, has undertaken to extend his great 
work on Terrestrial Magnetism, so as to afford for the 
“whole earth, and for the epoch 1829, a Fundamental 
Determination of the Potential Constants, which, accord- 
ing to laws yet unknown, are subject to secular variation. 
-From the knowledge of these fundamental values so 
obtained by the researches of Erman and Petersen, will 
then come to be securely connected, as a second step in 
we ayivance, the determination of the laws of secular change. 
Since, however, the material obstacles to so laborious a 
work, with whatever personal devotion, would have proved 
-insurmountable without public aid, it becomes our duty 
= -= most gratefully to announce that such aid has been 
granted from the same quarter which afforded it to the 
= earlies¢ portion of this undertaking. The British Associa- 
-o tidh for the Advancement of Science, at its last annual 
-meé@ting, has appointed a committee, consisting of Sir J, 
Herschel and Prof. A. Erman, for the purpose of engaging 
ooo M: H. T. R. Petersen to prosecute the continuation of 
his computations of the constants in question for 1829, 
sọ as to embrace all observations not included in the 
previous calculations, and to this end has placed a sum 
of so/, at their disposal. — 

“Tn pursuance of this object Prof. Erman addresses to 
aders of this notice his request for the communica- 
f citations of, or references to, works and treatises 
says in which may be found recorded measured 
for any station of the globe, of the magnetic 
clination, inclination, and intensity during any portion 
the fst ten years, as also any researches on the annual 





























course it is not meant to call for even an approximatel 
complete catalague of works of this kind, to furnish whic 
would of itself require no small. amount of laboyr. But 





easures and observations, &c., which may not 
ome under the notice of Messrs., Erman and Pet 
> # Prof, Br. C. A. F, Petert, Direktor der Sternwarte in 
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“resistance above 30,000 wald not be a singular case. ẹl 


doing good service to the cause | miles north of Catania, the arrangements of | 
giving insertion in your valu- | Expedition were considerably modified. a* was 
translation of a notice which ¢ made the headquarters of the expedition, and the garden 
| of the Benedictine Monastery was given up by the 


variations of these elements at determinate stations. Of 


many astronomers [and others] must have access to a 
variety of journals, accounts of travels, records of 
whic have. 


t 
P cand and the farms of the eddies, cau: 
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notices of which, communicated to the Editor of the 
Asironomische Nachrichten * ia the form of a letté?, with- 
a postcriptum er memorandum such as :—Magrrettc Ob- 
servations for 18 . . are tọ be found in. . Volume 

page . . are requested.” : 
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consequence of the unfortunate wreck of 
on a sunken rock on the coast of 


| fey 


authorities of the city to the English and American 
observers. It was finally arranged that Prof. Roscoe. 
should take charge of the Etna Expedition, and I was 
asked by Mr. Lockyer‘to take charge of the Expedition to 

| Augusta. Mr. Brett, Mr. Burton, Mr. Clifford, Mr. Ran- 
yard, Mr. Samuelson, and myself formed the party. 

, It was also arranged with Mr. Ranyard at Catania, 
thgt on the morning of the 22nd, he and another of 

| our party should drive some miles up from Augusta in 

the direction of the hills of Carlentini, to observe the 

| Eclipse. At Augusta we were to live in camp, and Colonek- 

| Porter, with a body of sappers, had been landed there by 

| the Pysche on her way to Naples. ae 

| Mr. Brett and Mr. Ranyard went ) 

| make arrangements with Colonel Porter for our encamp- 
ment and observatory, and they met with every assistance .. 
from the Syndic cf the City of Augusta, and were very 
kindly received by the Italian astronomers, among whom | 


were Prof, Cacciatore, Prof. Donati, Father Secchi, and =: a 


Father Denza, who were stationed insige the fort. Our. 
| encampment, and a wooden obsetvatory sixty feet long, 
| were pitched on the southern slopes of the glacis of 
fort, with a full view of the sea to the east. ee 

I cannot speak too highly of the way in which Colonel 
Portef exerted himself to make all arrangements. satis- 
factory and complete, and even to introduce elements of 
comfort into our camp life; and the energetic way in which 
| his men carried out his instructions is beyond all praise.. 
Up to Monday the 19th, the terraces of the Monastery at 
Catania were made the general practising ground, and 
those who were to observe for polarisation, except Mr, 
| Ranyard, who was at Augusta, tested and compared their 
| instruments for rapidity of correct observation, and for 

delicacy. a. 

For my own telescope I had two eye-pieces, one with 
| plates of double-rotating quartz, and the other with a 
Savart polarimeter. When the polarisation was not very 
strong, I found the polarimeter more delicate than the bi-- 
| quartz for detecting the plane of polarisation, and with it, 














| I was able to measure the amount of polarisation readily, _ on 


| On observing the same points with Mr. Griffiths, who oS 
I 


to fifteen seconds we could determine the plane a 


| amount of polarisation, and in some cases we found th 

| our readings for both were absolutely identical. m 

| At about®.30 on Monday evening, and again soon after- 
| 7 o'clock, when Mr. Clifford and I were on the sea on our 
| way to Augusta, we saw a brilliant displayeof the zodiacal 

| light, consisting of brilliant pink Streamers, stretching up 

| perpendicularly to the horizon, the planet Jupiter being just 
| on the most brilliant streamers. Towards the north and 
round the horizon there were also streamers and a faint 
| hazy light, and tke sky became covered with a pinkis 
| mauve colour, One éf these displays wad also se 
| the rest of our party at Augusta, — 
a the evening grew darker, there was 
| phorescence on the sea. The drops sc 


| as it steuck the water glowed with | 





oar, were distinct and brilliantly: tii 
bad we he 








first to Augusta ooo 


the 













also used a Savart polarimeter, we found that in from te ee 
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with my telescope. As th band of | 
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and Father Denza, I was “ible to obtain the latitude and | lunar mountains had pierced the rim of light,.or whether 
longitude, as well as the local times of the*different phases. « the dense cloud coming over the moon had cut. outeertain 


of the Eclipse :— . | portions of the rim before obscuring the whole 
| After this, I could detect noth: f the disc of tl 
Latitude of Fort Augusta ., n n a a agag 06 N. i er tais, nong o © aise or the 
Longitude g ee as a o oe '2 E of Greenwich, | mon for a full minife, then the cloud became thinner, 
Local time®of beginning of totality... SH ae 4 and I found that by slowly movfhg the, telescope I had- 
23 s e» se a 


end Dok aa aN S | kept the ‘moon in the centre of the field. At the top and 

Making ‘che duration of totality 0)" Fg | bottom, the*limb was visible, but no light was seen out- 
The barometer fell from - the morning of the 2oth | side it at these points, I saw light of the Corona near 
to the morning of the 22nd, then rese a little, and | the point of beginning of totality covering some 20° of ghe 
agaim began to fall about 12 o'clock, and was lowest | limb, and also atrace of light near the point of emergence, 
about the time of totality. On the evening of the 21st, I could not perceive any “colour on these portions of the 
the Italian astronomers reported to us the bad state of Corona, nor could I detect any difference of cflour on the 
the weather throughout Italy and Sicily, the wind being | two plates. Æ my bi-quartz, the line of division of which 
westerly, and that a sirocco was expected everywhere. was at right angles to the sun’s path, Ze, inclined. at 
From about 2 o’clock®n the night there was a heavy | 15° to the vertical. The moon was again observed, 
storm of wind and rain, with thunder and lightning, and | and again I detected light near the point “of emesgence? 
our tents were in danger of being blown away. By 6 | and®placed the line of division of my bi-quartz radial to 
o'clock the rain had ceased, and the wind moderated, | the moon, having the light in the cemtre of the field, but I 
but there were still frequent flashes of lightning on the | could detec» no trace of colour on the two parts of the 
eastern horizon ; in half an hour thick clouds had agait | crystal, showing that the bi-quartz was not sufficiently 
covered the sky, and we had rain. The wind agin | delicateto detect the polarisation under such unfavourable 
‘became violent, "and swept away the clouds, but the circumstances. The rim then became continuous, and the 

| 








weather did not look promising. totality was over. 
According to previous arrangement, Mr. Ranyard started Mr. Clifford observed polarisation on the cloud to the 
in a carriage to go up to the hills, and Mr. Samuelson | right and left and over the moon, in a horizontal plane 


accompanied him, and they took two sappers with them. | through the moon’s centre, and found the plane of polari- 


At At gugus: ta, hough the Te of Prot. T broke. up into sections, I ceuld not devide: whether the 






When the moon had entered about one-third of her | sation to be inclined at from 15° to 20° to the vertical 3 
diameter Mr. Brett, with his 8&5 inch reflector, observed | towards the west. At his last observation, which was 
the corona round the limb of the sun as a hazy light most on the moon, when it could be seen near the end of 
brilliant nearest the sun’s limb, and the limb of the moon | totality, he determined the plane of polarisation to be 
could be traced on this corona for about 2’ from the cusps. | vertical. ° 
On these points Mr. Burton confirmed Mr. Brett's obser- The comparwons made at Catania, as well as a com- 
vations. Soon Mtër a sudden chill was felt, and there | parison of my observations with Mr. Clifford’ S, seem to 
was a sudden change in the light. About three minutes | show that bands, rather than a difference of shades of, 
before totality there were brilliant and very remarkable | colour, should be employed to detect delicate polarisation. T 
patches of red and yellow light on the cloud to the Mr. Ranyard had a very clear view at Villasmunda, 
right of and below the sun. Mr. Burton describes | although it was raining during the totality, and made 
them as bows, apparently concentric with the sun. | cree observations, two of which he described to me as 
During the morning Mr. Burton had been able to in- | agreeing with what should be observed in the case of 
dicate the positions of some of the most remarkable | radial polarisation. 
prominences, but the stormy wind prevented him from Mr. Samuelson and the two sappers made independent 
mapping them accurately. Father Secchi had also kindly | rough drawings of what they saw, and the@. drawings 


sent us the positions of those which he had observed. 
Just before totality, Mr. Burton saw and made a 

diagram of a prominence at the lower horn, and saw 

several lines inthe spectrum of the chromosphere between | points, and at two of these points found the plane of 


| agree well as to the Corona and the positions of the rays. 
D and E. Using his large telescope Mr. Brett was able | polarisation vertical. 
| 
l 
| 


Mr. Samuelson also used a Nicol’s prism, with Savart’s 


to make a sketch of the corona during the totality. I have not yet seen the details of Mr. Ranyard’s or of 
On account of the cloud, Mr. Burton was able to make | Mr. Samuelson’s reports. 

only one of the four observations he had hoped to make Although the other successful observers of the Eclipse 
on the Corona with his five-inch equatorial and spectro- | 
scope. At the beginning of totality, placing his slit 
tangential and very near to the east limb, but not on a 
prominence, a bright line was distinctly seen in the spec- 
trum, very near E, and a little less refrangible. The line 
was less. defined thai an the hydrogen lines of the pro- 
minence. No dark lines were seen. on the Corona, 


es omentary 
e telescope 


at Syracuse the weather was favourable, and: Mr, Griffiths 
was able to determine the plane and amount. of polarisa- 
tion at different points of the Corona; also; 
Brothers and Fryer were able to 
graphs of the Corona, one: 
for its clear definition of th 
tending out to a distance he 
moon's limb. This ful. kech of 
the Corona by Mr. Watso 


f: 






a but! had no ti time to. get 





on it | the totality w: With regard to the 
amount of light, he says that. it was sufficient to sce a 
pencil diagram at a. distance of two feet from the eye. I 
cah confirm him. in the view that the darkness was not 
intense, and. have no doubt. that the diffusion of light by 
the cloud gave x 
have had. ales 





app: 
n, one of the American observers, 
show a very remarkable agreement, and prove the exist- 
ence of the remarkable dark cusps on the Coronas 


light than we should otherwise | 
d some stars weré seen, 

dly volunteered to make a sketch 
revented 








nomers, but no dgrk lines have been seen... 
We experienced every kindness from the 
nomer? at Augusta and from the a 
the day after the Eclipse, we were 
ung o of the City, to meet the Italian 
light he€ame ¢ public dinner given by the. sek in ono 
ceedingly thin, and at the instant. of its disdppetrance King’s College, Jan? oS : 
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I didnot see the Coro at the begi 
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bands, to determine the polarisation on the sky at three ™* 


in Sicily were not attached to the Augusta expedition, of. 
which Mr. Lockyer had put me in charge, I may add that | 


that Messrs. } 


At Augusta, two bright lines were seen in the spectrum _ 
of the Corona by Father Denza, one of the Italian astro 
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FLOWERS OSTEOLOGY OF THE MAM- The first chapter contains a very short account ofghe F 
> < * classification of the Mammalia,°accompanied by an in- . 
MALIA r : or: o ? ; ; 
s : teresting diagram “intended to exhibit the relationships 
ž pRO F. FLOWERS “Introduction to the Osteology of | which appear to exist between the different groups of the » 
the Mammalia” is a thoroughly satisfactory erg Mammalia.” The small size of this diagram hardly affords : 
to English anatomical literature. I supplie$ a much-fel€ | space enough to express fully the degrees of ity be- ° . 
want, and combings the rarely united qualities of com- | tween the different groups. It is owing to this, perhaps, 
that the Carnivora are separated from the Ungulata by a 
less interval than that which divides them from the Insecti-« 
vora, and that the Homininaare but very slightly more ap- 
proximated to the Simiina than are the latter to the Lemu- 
rina, although the structural difference between the lilt- 
> 
3 i 
a 
` - 
» © Fic. 3.—Side view of twelfth and thirteenth thoracic vertebræ of Grea 
| perene gaaer fs os K copula ea ge dioak i 
— of $ lobi tion o tu coir + & itto or capit um ot rib: as enor . 
OAL a Gk ae: E eh Dor E EMA taeae; p irni] ~- SOEONRYEAS on! aadiiosal oeie Aeon dees R S E eee 


\ : y rib; m metapophysis ; ¢ transverse process, The dotted 
pera ee ree one Seen l named groups and all the higher primates are so great that e ® 
pleteness with Brevity ; and, while thoroughly scientific, | Professor Flower himself hesitates “ whether they should 
is remarkable for its clearness and simplicity of expression. | be associated with the monkeys, or, shpwld constitute a 
Of convenient size for the pocket of the student, it con- | distinct order by themselves.” Nevertheless, the diagram 
Asts of three hundred and thirty-seven pages of excellent | is very instructive, and well expresses the more important 
letter-press, and is illustrated by one hundred and twenty- | relationships existing between the groups as far as their ‘ 
affinities have been demonstrated, or shown to be pro- 
bable by the present state of zootomical science. 
Thus the distinctiveness, yet close affinity, between the 
ordinary Carnivora and the seals is made evident, as also 


A ?® 





Fic. 4.—Posterior surface of second Fic. 5 —Anterior surface of third 


lumbar vertebra of Great Ant- lumber vertebra of Great Ant- 
exter, §  ¢ transverse process; cater. § #¢ transverse process; 
ft psterior zyeapophysis ; #3}, m metapophysis: as ante ine 


s 3 i poster is: ast, az’ and as}, 

Se ği pe pracer reda ami oria facets. 

the remoteness of the Sirenia frone the Cetacea, and the 
approximation of the former to the Ungulata. 

The complex relationships of the subordinate geoups 
of hoofed beasts are also well exhibited, and thoug Pi: 
perhaps, some objection might be m ıde to the position o 
the anomalous litile® group, Hyracoidea, it weuld be diffi- 
cult to put it in any other spot not also open tò criticism. 

A laudable desire not to increase too much the buik of 
hi@vofume has, doubtless, induced the author to make hisa 
chapter on Classification so very brief. Icis, nevertheless, 
to be hapéd, that, in the next edition, it may be made at 


= i Whale (Physeter macroce- 
ap regs ag yey ace ~ a sergi admon c venth thoracic ; 
D fifth lumbar; r mb; #¢ metapophysis; / upper transverse process ; 
f lower process. 
six woodcuts, nearly all original. These are exceedingly 
well drawn, and make the k attractive in appearance 
(though it is to Be regretted that they ‘have somewhat 
suffered in the printing), while the su jects chose nehave 
evidently beew selected with great care as regards their 
utility in illustrating the text. 


* “An Introduction to the Osteo of the Mammalia.” By W. H. 
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Flower. B.R.S., Hunteriah Professor of Comparative Anatomy and Physio- SPTAR <5 wi 
ler (London: Macmillan and Co) 2 | aa least as long“again ; as, in its present comdinian, tig student 
. e e 
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cay,hardly find in it all the information necessary for the 
corgprehension of the ofber parts of the work. 

Thus, in describing the skull, the farhily names Cediae 
and //apalide areeused, as also Urside, Procyonide 


and Mustelide, though nothing is said as to these groups © 
n either,in the text of the first chapter, or in its explanatory | vi 


diagram. The addition of three more pages would do 
away with this imperfection. 

After the introductory chapter on Classification we have 
the skeleton as a whole, the vertebral column with its 
several regions, the sternum, ribs, skull, shoulder girdle, 
apm and hand, pelvic girdle, leg and foot, successively 
described in eighteen different chapters. The maximuj 


degree of complication in the Mammalian spine (#z., in | gs 


that of the great ant-eater) is for the first time clearly and 
accurately. described. 

In each case the p&rt of the skeleton treated of is first 
described in its normal and typical condition, and after- 


wards each order of s is passed in review, and 


JO 





t a mälar ; AS alisphenoid; P? pterygoid ; PS presphenoid ; r frontal : 


ramen ; oramen 

externa! auditory meatus ; postgienoid foramen ; gf postgienoid pro- 

cess ; gf glenoid fossa fi fora lacerum medium ;_/o toramen ovale ; 
i alisphenoid canal ; /r foramen rotundum and an- 


the leading modificatjons which such part presents in each 
ordinal group are stated. ` 

Thus, wi d to the skull, we have first a chapter 
on the skull of the dog as a type—an admirable descrip- 
tion, and a model for writers on kindred subjects from its 
completeness, it@clearness, its thoroyghness, and its sim- 
plicity. Next, we have a chapter on the skull as it exists 
in the orders Primates, Carnivora, Insectivora, Chiroptera 
and Rodentia. ter this follows a chapter on the 
in the Ungulata, Hyracoidea, and Proboscidia; then one 
on the same part in the Cetacea and Sirenia,eand finally 
one on the skull in the Edentata, Marsupialii atd Mono- 


etremata. This last chapter mpy hereafter be judiciously 
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expanded. The skulls of the Echidna. and Ornitho- 
rhynchus alone might well take up half thespace which is 
here allotted to these three orders, ° 


gh o 





Fis. of the limbsef 


border st 


cases. A 
unmodified position; gò glenoid border of 
coracoid border ; rf subscapular fossa; Af (i 


condyle; » radius; æ ulna; 1 pollex; v fifth digit. B dorsal aspect of 
the posterior extremity in the same position ; ie "be border of the 
ilium ; Ab pubic border ; ró ischial border ; gs glutefl surface ; és il 


; és 
surface; f ischium ; J pubis ; / femur ; Zê r, tibial, or preaxfal tro- 


modified position), tibial, or 
postaxial condyle; ¢ tibia ; / fibula ; 1 hallux; v fifth digit ; c the an 





Fic, 8,—Side view of the posterior part or the skull of a Horse,}. Fr 
frontal (the liné points to the postorbital ); Sg ; Pa 
perictal ; SO supracecipital ; £20 ero seme ks oc occipital condyle ; 4p 


aroccipital process ; Per mastoid periotic ; pt -tympanic 
boatas of squamosal ; z% tym yal; 7 aed HR aara 
of squamosal ; As alisphenoid (the fine points to the plate of the 

ne which bridges over the alisphenoid canal); Ma N 


The chapters onethe hand and feot (Manus gnd Pes) 
arexcessively instructive @nd interesting ; the better to 
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adasa the conditions pr -eséated, Me aithoi steps 
beyond the lmit of the class Mammalia and exhibits 
the conditicn of the manus in a water tortoise (Chelydra 
sevpentina), At the end of the work is 2 chapter on 
“The Correspondence between the Bones of thg Anterior 
and Posterior Extremity ad the Modifications of the 
Positions of the Limbs,” and this is the only speculative 
and theoretical portion of the book. All the regt is a 
plain and clear statement of observed facts. 

Some may be disposed to regret that there is not more 
“theory” in the work, but the reviewer believes that, 
considering the scope ‘and’ object of the treatise, the in~ 
troduction of thgoretical views would be a blemish rather 
than a gain. $ 

Jhe.work is acdressed to students who are in earnest 
and really want to learn “ Comparative Anatomy.” Do 
such need to be attracted or encouraged by brilliant or 
startling tHtories, or will, on the other hand, they follow 
teaching which'is simply the clear expression of actual 
facts? To this question it fnay be replied solvitur ambu- 
lando. Last year Professor Flower delivered in the theatre 
of the Royal College of Surgeons the very lećttres which 
are now being reviewed, and the attendance of students 
was most remarkable, not only as to numbers who came 
but also as to their perseverance and constancy in at- 
tending. 

The book is eminently a student’s book. Obscurities 
@f expwession and unnecessary, technicalities are carefully 
avoided ; and any youth who provides himself with the 
bones of a dog, and reads it patiently, referring with care 
to his dog-bones all the while, may become a respectable 
osteologist. While if such a youth has access to a museum 
like that of the C8llege.of Surgeons, he may, with this 
work in his hand, lay the foundation of a really good 
knowledge of comparative anatomy ; for every anthropo- 
tomfst and teachar of human anatomy wil admit how 
readily a knowlecge of “ soft parts” is acquired by one 
who thoroughly “ knows his bones.” 

An excellent exeréise for a student would be to take 
the skull of a rabbit and a pig, and write out a detailed de- 
scription of each, modelled on the author’s description of 
that of the dog. 

Although the work ‘is of such moderate bulk, yet owing 
‘eer convenient arrangement, and the thorough know- 
ledge of his subject which the author professes, it is 
pogsmble, by referring to it, to get an answer to almost 
any ordinary question respecting the bony structure of 
any mammal. 

Professor Flowers new human bone, the tympano- 
yal (first described by him at the Liverpool meeting 
of the British Association), is shown to exist in other 
mammals, being very ‘large, e.g. in thé horse and the 
sheep. 

Amongst so great a mass of facts, it is -impossible but 
that there should not be some inaccuracies, without the 
slightest discreditthereby accruing to the author ; for the 
laws of animal szructure bemg’ but empirical, a “black 
swan” 1s at any moment liable to turn up and falsify the 
simplest ‘and most useful-generalisation. -Thus it may 
turn out that the generalisation, “the Szazzza are remark- 
able in never having an ossified stylohyal,” is not strictly 
accurate, but the author having examined hundreds of 
skulls and never having found one so furnished, was 
amply justified i in making the assertion. Any attempt to 
depreciate a®work by carping criticism upon details 
of that kind can result only in discredit to the critic 
himself. 

In conclusion, the sreviewer is of opiniof that Prof. 
Flowers “ Osteology ” should be warmly recommended to 
all students of comparative anatomy ; while even to many 
advanced zoologists it will prove a work not only of much 
interest, but one conveying substantial, important, and 
trustworthy informatiom 

F. R.S.” 
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S3 far as the delegates are concerned, thesamalgamation of the 
Ethnological and Anthropological Societies is complete, under 
the name of the Anthropological Institute of Great Britaineand 
Ireland, and the separate societies have ceased to exist. All 
property, effects, debts, and liabilities are to be taken over by the 
new society. The new officials taken from the two societies are : 
President, Sir John Lubbock (E.), Vice-Presidents, Prof. Huxley 
(E.), Tylor (E.), Prof. Busk (E.}, Dr. Charnock (A.), Dr. Beddoe, 
(A.), G. Harris(A.), Treasurer, Flower(E,), Council.—Blackmore 
(E), Bohn (E.), Archibald Campbell (E.), Hyde Clarke (E., A.), 
Boyd Dawkins (E.), Dunn (E.}, David Forbes (E.), Col. Lane 
Fox (E., A.), T. M‘K. Hughes (E.), M‘Lennan (E.}, Pusey 
(E., A.), Braybrooke(A.), W.C. Dendy (A.f, Dr. King(A.), F. G. 
H. Price (A.), Dr. Harcourt (A.), Des Ruffieres (A.). Director, 
C. Staniland Wake (A.); Assistant-editor of the Journal, F. W. 
Rudler (E.). The last meeting of the Ethnological was held on 
Tuesday, and the last meeting of the Anthropological will be 
held on Tuesday next, when the old arrangement will cease, and 
other meetings will be fixed by the new council. i 


A DETERMINATION ‘to take advantage of any opportunity for 
making scientific mquiries, 1s the principal feature of the present 
crisis among French scient:fic men. It is carried so far that the 
French Institute has appointed a committee to inquire into the 
effects of the shelling as well on the buildings as on the inhabi- 
tants. The specialities presented by the wounds have been re- 
viewed in a very able essay, written’ by Baron Larey, in the 
Revue des Cours publiques, published by Bailliére, but which has 
not appeared regularly. Some other essays on éhe same subject 
have been written by different medical men m the same periodi- 
cal, and in some political papers. 


THE incregse of the mortality is a feature of the present crisis 
in Paris, The winter number of deaths is generally 1,000 or 
1,200 a week ; but in the last few weeks it has amounted to 3,000 
This is not owing to any particular epidemic, although the small- 
pox has destroyed many victims. The larger amount of fatal 
cases is owing to the exposure, the want of proper food suited 
for infants and invalids, and the scarcity of fuel. Moral causes 
have also seriously affected invalids and old persons to a very 
large extent. Affections of the lungs are prevalent in that portion 
of the population. 


THe large conservatory for Orchidacee in the Yardin des 
Plantes at Paris has been destroyed by a Prussian shell. The 
glass-work was broken, and the plants, which are so delicate, 
were lost without any hope of recovery. The losses are very 
serious, as the collection had many valuable specimens ob- 
tained from the occupation of Mexico, and from the exertions 
of the French Scientific Commission, which had been sent to 
America to explore the Empire of the unfortunate Maximilian. 
M. Chevreuil, the Director of the Museum, has addressed to the 
Academy of Scieng@es the follcwing protest :—‘‘The garden of 
medicinal plants, founded in Paris by an edict of King Louis XIII., 
dated January 3, 1626, became a Museum of Natural*History on 
the 23rd May, 1794. It was bombarded in the reign of William |" 
I., King of Prussia, Count Bismarck being Chancellor, by the 
Prussian army, on the night of the 8th-9th January, 1871, Until 
then it had been respected, by all parties, and by@ll national and 
foreign authorities, Paris, January 9, 1871.” The Academy ` 
has determined that the protest of M. Chevreuil shall be printed 
at the Bead,of its repoits, and the Committee of Professors of the ! 
Museum have decided that a marble monument, with an inscrip- 
tion of the protest, shall be placed in one of the galleries ot the 
building, surrounded with projectiles thrown from the enemy’s . 
batteries. „. ° À ° 


+ 


* Mathematics; M. Manheim, Professor of Descriptive Geometry. 
ARRANGEMENTS for instruction in Practical Chemistry have i 
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“THE Polytechnic Schaal -has been opened at Bordeaux. M 
Gambetta delivered an inaugural address The director i iş M. 
Serrey, Member of the French Academy ; ; but the larger 
number of the professors are now besieged in Paris, serving in 
the yanks of the National Guard. They mostly belong to the 
artillery.- Among them are M, Janin,’ Professor of Physics; M. 
Laussedat, Professor of Topogrephy ; M. Moutard, Professor of 





wow been completed at the London Institution, Finsbury Circus, 
by the opening of the Chemical Laboratory, under the direction 
of Dr. Henry E. Armstrong; for the reception of students re- 
quiring instruction in Analytical Chemistry and the methods 
of Original Investigation. The evening class for Elementary 
Chemical Analysis will commence work on Feb. 13, and will 
meet three times a week, on Monday, Wednesday, and Friday, 
from 6 to 8 P.M. from February to May. All students must, be 
nominated by a proprietor, and the sons of proprietors have an 
advantage i in the fees charged. ° 


9 

“THe Young Men’s Christian Association of New York an- 
nounces a course of popular scientific lectures by Dr. Doremus, 
on the ‘Triumphs of Modern Science.” ‘The subject is an 
interesting one, but we regret,” says the New York Technologist, 
“tto see that the Association has placed the price of tickets at 
1} dols. per lecture, or 5 dols. for the course of four, At 
this rate, many young men who would otherwise attend and be 


interested, will prefer to pay a less amount and visit Booth’s, or' 


even the opera-house of Jim Fisk, jun. We presume that the 
managers will claim that the enormous expenses incurred for 
chemical and physical illustrations render this high price neces- 
sary. This may be true‘in their case, but it is a pity that they 
and their lecturer should forget that neither Science itself nor its 
popularisation depends upon magnificent spectacular effects. It 
this were the case, then Tweed, Sweeny, and Halk, with their 
free entertainments given every 4th of July at the expense of the 
city, can beat any scientific lecturer in the country, and even 
Fisk, with the gorgeous scenery of his Twelve Temptations, will 
prove more attractive than Huxley or Tyndall. A good experi- 
ment, so extensive as to be visible in all parts of the audience 
hall, and so pertinent that it gives a perfect illustration of the 
point under discussion, isa thing that we admire above all things, 
Bit the burning of a pound of-potassium, merely for the sake of 
making a blaze and a smoke ; the burning of diamonds, which, 
when performed on the lecture table of a popular audience hall, 
proves nothing, and is the sheerest mountebankery ; the dragging 
in of an aquarium, merely for the sake of advertising the maker’s 
name ; and in short, everything that does not aid the hearer in. 
obtaining clear ideas in regard to the matter in hand, ought to be 
rigorously excluded. The simplest experiment, performed with 
the cheapest apparatus, beconies beautiful and interesting beyond 
any display of fireworks, when it clearly illustrates some great 
physical truth, while the most gorgeous display will, of itself 
alone, fail to excite that intellectual interest thgt is so far superior 
to mere physical emotion. In the name of Science, therefore, 
and of thate intellectual progress, of which our Young Men’s 
: Christian Association should be the promoters and advocates, we 
praest against a system which degrades the scientific lecture toa 
leyel with the performances of Houdin or Signor Blitz.” Sensible 
language Lai and deserving of note in this country as well as 


America. pe % : Ld 


“We earn from the American Technologist that the scientific 
jactura ‘delivered, and to be delivered this session pefoze the 
American TJustitute are_as follows :—Tuesday evening, December 
20, .1870,. The Struggles of Science, by George B, Loring, M.D., 
of ‘Salem, ‘Mass. ;. Tuesday. evening, December 27, *1870, How 


* we stand* and walk, by Prof® Burt G. Wilder, of Cornell - 
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University, Ithaca, N.Y. ; ; Friday evening,,January,6, 1871, 
‘The Triumphs of Modern Surgery, by Prof. F. H. Hamilton, of 
Bellevue Hospital Medical College, New York ; Friday evening, 
January 20 1871, On Water, by Prof. C. F. Chandler, of 
‘Columbia botlege” New York ;„ Friday evening, January 27, 
1871,¢On Tides and Tidal Currents, and ¢heir effects upon Har-. 
bours, by J. E. Hilgard, of the U.S. Coast Survey, Washington, 
D.C, ; Friday, February 3, 1871, On Light, by Henry Morton, : 
President of Stevens Institute, Hoboken, N.J. Thesqlectures 
are free to members of the Institute and their families, and are, 
‘an evidence of the earnest work which this assqciation is accom 
plishing į } the way of the diffusion of knowledge. 


THE centenary anniversary of the birthday of Humboldt wis 
celebrated in Boston by the raising of a subscription to the 
‘amount of 7,040 dollars, which has been placed in the hans o 
the trustees of the Museum of Comparative Zoology as a 
Humboldt Scholarship for the bentfit of young and needy per- 
sons engaged in study at the Museum, and the officers of the 
Museum hae formally accepted the trust, 





THE wonderful bore of five miles through the Hoosac Moun- 
‘tains goes forward with persistent steadiness, and bids fair to be 
an accomplished fact in 1874, as promised by the contractors. 
Some conception of the magnitude of this great work may be 
formed when it is known that at the west end the workméh have 
fully one-third of a mile of solid mountain above their heads. 


A ZOOLOGICAL Garden in Central Park, New York, has 
been objected to on the following grounds:—The defect of 
the CentralePark is a lack of breadth and repose. This 
defect grows out of the natural limitations fixed by «the 
original rocky surface of its site, and from the necessity of 
providing structurally for the convenience and safety of - great 
throngs of people in a public pleasure-ground that is expected 
finally to be situated in the heart of a densely populated city. 
The impracticability of making, in either section of the Park, 
open spaces of greensward as large as desirable was recognised 
from the outset, but as much as possible was done to gain ground 
in this direction, and the central meadow stretshes are the result, 
in the upper Park. They supply two connected space®, eac 
about a quarter of a mile in extent, partially separated by a mass 
of rock and almost completely surrounded by a border of indi- 
genous trees, which are already beginning to take on umbrageous 
forms and to cast broad shadows over the now well-established 
turf. These meadows constitute the only broad space of quiet, 
rural pround on the island which has been left undisturbed by` 
artificial objects, and much labour has. been expended to render 
practicable the preservation of their present general character. 
A. Zoological Garden must be made up to a considerable extent, 
if not altogether, of small scattered buildings and small fenced 
yards ; it requires little breadth or unity of surface in its site, and 
it must be adapted to recreation of a completely diverse character 
from that which this ground has been prepared to serve, 


-THE busy town of Sheffield, we are glad to see, is waking up 
to a sense of its position as one of the industrial centres of 
England. A meeting was recently held to consider the pro- 
priety ‘of presenting the Museum of the Literary and Philo- 
sophical Society to the town, on condition thate. Free Public 
Museum be established by the Town Council, and a suitable 
building be erected. The President of the: Society, Mr. H. C: 
Sorby, occupiêd the chair, and brieflye opened the meeting? 
Tit: Master Cutler, Mr. W. Bragge, then rose and proposed the 
following resolution, ‘‘ That upon the establishment by the Town 
Council of Sheffield of a Free Public Museum-and the provision - 


| of such accommodation for it as the Council of the Literary and 


Philosophical Society shall deem suitable, the said Sooiety hereby 


authorises its Councileto transfer to the said Free Public Museum 


d o 
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Kts collectiens of specimens E natural history, geology, 
mineralogy, antiquities, numismatics, ethnology, and industrial 
art, and also such apparatus as is of historical interest, together 
with the cases'contaming the said articles, but not its library nor 
modern scientificapraiatus.” After some djscussion, the resolu- 


‘tion was put to the meeting and catiied unanimously. A 


~ Dr. COBBOLD describes, in the British Medical Joumal, an 
Entozoon which, if not actually, is practically unknown to the 
most experienced helminthologists. The Stephanurus dentatus 
s a species of Strongylus which kas hitherto been desciibed only 
by the late Profęsor Diesing of Vienna in the Annalen des 
Wiener Museums, a scarce book to obtain. Itis not fully de- 
scribed in any of the systematic works, and appears never to have 
been seen by Kuchenmeister or Von Siebold. The interest of 
this observation consists less in the ready identification of the 
parasite by Dr. Cobbold, than in the abundance with which, 
according to Dr. Fletcher of, Indianopolis, who forwards the 
specimen for examination, it is found in the hogs slaughtered in 
that part of the world. The bearing of this observation on the 
extension of parasitic disease remains yet to be determinéd. The 
suggestions arising out of Dr. Cobbold’s observation will, no 
doubt, be followed cut by local inquirers ; and we shall expect to 
hear. more of this hitherto rare, and probably interesting, 
sanger, 


AT a recent meeting of the Scientific Committee of the Royal 
Horticultural Society, Mr. Alfred Smee exhibited some lemons 
from Sictly attacked by a species of coccus, quite distinct from 
the well-known coccys of the orange, and apparently an unde- 
scribed species. It was stated that nearly the whole gf the lemon- 
crop in Sicily is attacked by this parasite, which renders it almost 
valugless for the English market. Although the juice is not 
much affected, the $kin is completely spoilt and rendered un- 
crystallisable ; by far the most important use of lemons in this 
country being of the ynd for use by confectioners. The root 
appears to be at the same time a:tacked by a fungus. 


AT the close of 1870 the numbers of the several classes be- 
longing to the Institutiqn of Civil Engineers were :—16 honorary 
aes, 709 m€mbers, 1,010 associates, and 201 students, 
together 1,936, as against 1,802 at the same date last year, show- 
ing,gn increase at the rate of 74 per cent. in the twelve months, 


Ix analysing the Statistics of ir.quests held as Coroner of Cen- 
tral Middlesex, Dr. Lankester points out, in his seventh annual 
report just prépared, that the proportion of suicides to the popu- 
lation in England and Wales is 1 in 12,000 of the population, 
while the proportion in Central Middlesex is about x in 13,000 
of the population. The figures seem to show that of all causes 
of death suicide is the most constant. The proportion in which 
the sexes commit suicide is nearly everywhere the same. It may 
be stated that the proportion of males to females is as five to 
two. The ages at which suicide is committed are for the seven 
years nearly the same. One in :welve are young people under 
20 years of age ; a larger proportion amongst people above 60 ; 
and the remainder, four-fifths of the whole, are equally divided 
amongst people from 20 to 40 years of age. A further analysis 
of the cases shows that, as a rule, women prefer taking 
poison and drownirg themselves. Of the twenty-three cases of 
female suicide in 1868-9, six were from poison and ten from 
drowning. Women seldom cut their throats or hang them- 
selves, whilst, of the siaty-six cases of male suicide, exactly half 
chose these methods of self-destruction. Men are also more given 
to jumping out of windows and from the tops of high places. 


An admirable paper on ‘‘ The Food and Habits of Beetles,” 
by Mr. Townend Glover, appears in a recent report of the 
Commissioner of Agriculture for Washington, It contains brief 
descriptions of the beetles which are injutious to vegetable or 
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‘animal substances, with their common amd scientific names, afl. 
neaigy 200 figures, roughly but characteristically executed. An 
alphabetical list of the principal substances frequented by beetles 
és given at the end, with cross references to the first pait of the 
paper, - 
Tue Winchester and Hampshire Scientific and Literary 
Society, which was formed in 1869, has issued its first report, 
From this we learn that over 100 members have jomed, and that 
the meetings are frequent and well attended. The, papers are 
not confined to subjects connected with natural history, bute 
embtace archzology and kindred topics. There is a botanical 
section, of which Mr. Frederick J. Warner is secretary ; and we 
gather from the report that a flora of Winchester is in contempla- 
tion. It 1s perhaps not too much to hope,that, with the aid of 
the Newbury Club, a complete fiora of Hampshire may be 
undertaken by the society. The President is the Rev. C. A, 
Johns, Mr. A. Angell, jun., acting as the hon, secretary. The 
meetings are held on the second Monday of each month. The 
annul subsciiption is ros. 


Tue Scottish Naturalist states that a work on the Birds of 
Scotland, by Mr. Robert Gray, Secretary to the Glasgow Natural 
History Society, is in the press ; and that M), Howie, Secretary 
of the Largo Naturalists’ Field Club, is drawing up, for publica» 
tion, a catalogue of the plants of Fifeshire. 


A JOURNAL is published in Liverpool, under the title ot 
tt Cope’s Tobacco Plant, a Monthly Periodical, interesting to 
the Manufacturer, the Dealer, and the Smoker,” from the 
January number of which we quote the following :—~‘* Huxley 
and Friends— Attention! An American exchange says s- 
‘ Professor Huxley may become a good Chrigtian yet; he smokes 
now, after forty years’ hostility to tobacco.’ Now, at cost of 
losing ground for ourselves, we ask Proféssor Huxley and his 
friends—Will they admit that the distinguished gentleman was not 
a Christian “during those forty years when he abstained from 
tobacco? And that the first step towards his salvation was- 
smoke? We expect an answer; because, should we be in 
danger of yielding to the arguments of zealous anti-tobaccoites, 
we might fall back upon that most infallible of argument-stoppers, 
the religious sentiment. ” 


A LETTER in the Gardeners Magazine, which has just come 
to our notice, imputes a grave charge of false teaching to the 
authorities of the South Kensington Museum. The writer 
says :—‘‘In the Educational Series is a large glass case of 
British butterflies, conspicuously labelled ‘The Gardener’s Foes.’ 
The case contains forty-three out of the sixty-six native species, 
Now, the idea of all these, or even the majority of them, being 
injurious, is most absurd, and tends to perpetuate erroneous 
notions, and to exterminate these beautiful creatures from the 
land.” ‘Then follows an enumeration of the species exhibited, 
and the names of the plants upon which, according to the writer, 
the insects actually feed, most of them being roadside weeds. 
We draw attention to this in order that “erroneous notions,” 
on whichever side hey may be, may sof be * perpetuated,” 


GoL ore having been discovered in Madagascar, the Govern- 
ment of the islanẹ has prohibited the se&rch. If gold is dis- « 
covered in remunerative quantities, there will be such a rush of 
Europeans to the country as will dispossess the native inhabitants, 


THE African diamond fields are being overdone; they have 
become the seat of an %xtertsive population. A Kittle canvas 
town has rapidly sprung up on the banks of the Vaal River, 
Stores haye been opened, the rival proprietors of which advertise 
their wares in a newspaper devoted to the diamond interest, and 
printed on theefield ; and, finally, a music-hall has been started 
for the amusement of the thousands of diggers, who with their 
wives and children are now encgmped in the ‘‘ happy, valley.” 
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% ; j — tute Coloured Women, D.C. . 10,0009 
T HE following appropriations by the U.S. Congress | National Soldiers’ and Sailors’ 








were made at the session of 1869-70 for the ensuing Home, DGC aos, Se! 15,000 os 
year, July 1, 1870, to June 30, 1871, in aid of Science? | Care of 6w transent Paupers. . . 12,000 

Liftrature, &c. ? ee 234,635 
It should be observed that the undermentioned appro- a i : K nn menee 
priations are those of the General Government, and not > Total $ 3,316,928 
those of the separate States, which, in. the aggregate, | ———______ eee 

would far exceed the amount here presented, THE INFLUENCE OF INTENSE COL® ON 

, Museums, 5 å STEEL AND IRON 
National Museum-in charge of j "THERE has recently been a most interesting discussion 
Smithsonian Institution. . . 20,000 a the Literary and Philosophical Society, Man- 
Army Medical Museum. . .. 5,000 chester, on the above subject, the result of which seem#to 
Agricultural Depammt. Museum. 8,000 - be that we must at once give up the idea that such acci- 
33,000 | dents as the one; for instance, near Hatfield, are date te 
Botanic Gardens and Greenhouses. , eeu as the control of the Railway Companies 
; . | concerned. 
ie pe es oe n The paper which gave rise to the discussion was by 
n 2 > e . 

Agricultural Department 8200 í Mr. Brockbank, who detailed many experiments, and 
mon 8 p shi ‘ ded by Stating his opinion that iron does be h 

76,696 | ended by tating his opinion that iron does become muc 
Agriculture. weaker, both in its cast and wrought state, under the 


Department of Agriculture, Mis- influence of low temperature ; but Mr. Brockbank’s paper 


: ea ae ce was immediately followed by others by Sir W. Fairbairn, 
rte thie ie to he panded 170 Dr, Joule, and Mr. Spence, which at once put an entirely. 
items already given,— new complexion on the matter. od 
Botanic Gardenand Liv- As Dr. Joule’s results are the most to the point We maf 
ing Plants... . 38,200 take them first. _ He says :— alt 
Museum. .... 8,000 i “ As is usual in a severe frost, we have recently heard of 
Library... .» 3,800—50,000 . | Many severe accidents consequent upon the fracture of 


the tires of the wheels of railway cagriages. The com- 
mon-sensegexplanation of these accidents is, that the 
ground being harder than usual, the metal with which it 
is brought into contact is more severely tried than in 


or an aggregate of 
$188,070, | 
© esyronomy and Meteorology. 
Observations of Eclipse, Dec. 


1870, under Coast Survey . . 29,000 ordinary circumstances. In order app@rently to excuse 
U.S. Nautical Almanac. ... 20,000 certain Railway Companies, a pretence has been set up 
National Observatory . .. . 19,800 « that iron and steel become brittle at a low temperature. 
New Telescope for National Ob- This pretence, although put forth in Sefiance, not only of 

servatory . s + 2 ee ee 50,000 all we know of the properties of materials, but also of the 
Telegraphic Notices of Storms . 0,000 experience of everyday life, has yet obtained the credence 





168.800 | Of so many people that 'I thought it would be useful to 
. Surveys, &t. : make the following simple experiments =r 

U.S. Coast Survey . . . . 703,000 “1st, A freezing mixture of salt and snow was place or” 

Survey of Lakes . . oe I 50,000 atable. Wires of steel and of iron were stretched so that 

Nicaragua and Tehaun- a part of them was in contact-with the freezing mixt@re, 

tepec Ship Canals... . . 30,000 and another part out of it. In every cate I tried the wire 

Military Surveys west of Missis- f broke outside of the mixture, showing that it was weaker 
ippi i at 50° F, than at about 12° F. 








Prof. Dowell; Survey of Colorado apa ase “and. I took twelve darning needles of good quality, 
of West . . . se aha ae 12,000 ` 3in. long, szin. thick. The ends of these werg placed- 
Polar Explorations tk es 50,000. against steel props, 2jin. asunder. In making an experi- 
Dr. Hayden’s Geological Survey 25,000 ment, a wire was fastened to the middle of a needle, the 
Statistics of Mines and Mining . 10,000 other end being attached to a spring weighing-machine., 
1.080.000 | This was then pulled until the needle gave way. Six of 
ihein EIn 65 a ; Pista: the needles, taken at random, were tried at a temperature 
e Libraries. i of 55° F , and the remaining six in a freezing „mixture 
Library of Congress. . . . . 36,220 which brought down their temperature to 12° F. The 
©» of Medical Department, : results were as follow :— 
WS Ae eea 3,000 Warm Needles. Cold Needles. 
» of Agricultural Depart- 64 0z. broke 55 oz. broke i 
“mente. a.. 3,800 65» » 4n » 
43,020 55 » ” 72 5; ” ` 
e Education, ` O2» y 60 ;, peng 
U.S. Department of Education . 14,500 ' = 44 y -68 ,, broke 
Wilberforce and Lincoln Univer- i , i 6o „ bent O a o 
iti a Ld L] #4 * * + $ * Ad coo a ai 
ae : ieee 51,500 Average 581 ° Average 593 








_ Benevolent Objects. He Se 
Lifeboat Service on the Coast . 48.883 © œ “I did not notice any perceptible diffe”ènce in the per- 
Government Hospital for Insane - 149,980 fection of elasticity in the two sets of needles. © The 
Columbia: Institution for Deaf : result, as far as it goes, is in !avour,of the cold metal. - 


‘MeN LUMO! Ye <a aio Sen Go ge ae 40,97 5 á - e“ 3rd. The aboVe are doųbtless decisive of thè question 
e Columbia Hospital for Women . -> -18,000 -„ -* « | atissue.. But as itemight be alleged that-thé -violence to 
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which awailway wheel is subjected js more akin to a blow 
than a steady pull; and as, moreover, the pretended 
brittleness is attributed more to cast-iron than any other 
description of the metal, I have made jet another kind 
ofexperiment. J got a quantity of cast-iror?gardera nails, an 
inch and a quarter long and }fn. thick inthe middle. These 
I weighed, and selected such as were nearly of the same 
weight. I then arranged matters so that by removing 
a prop I could cause the blunt edge of a steel chisel, 
weighteg to 4lb 20z., to fall from a given height upon 
the middle of the nail as it was supported from each end, 
Iņẹin. asunder. In order to secure the absolute fairness 
of the trials the®nails were taken at random. and an ex- 
periment with a cold nail was always alternated with one 
at the ordinary temperature. The nails to be cooled were 
placed in a mixture of salt and snow, from which they 
Were*removed and struck with the hammer in less than 55,” 

The collective result of the experiments, the details of 
which need not be given, was that 21 cold nails broke and 
20 warm ones, e 

Dr. Joule adds, “The experiments of Lavgisier and 
Laplace, of Smeaton, of Dulong and Petit, and of Trough- 
ton, conspire in giving a less expansion by heat to steel 
than iron, especially if the former is in an untempered 
state. Such specimens of steel-wire and of watch-spring 
as I possess expand less than iron. But this, as Sir W. 

airbairn observed to me, would in certain limits have the 
effect of strengthening rather than of weakening an iron 
wheel with a tire of steel. 

“The general conclusion is this: Frost does of make 
either iron (cast or wrought) or steel brittle, and that acci- 
dents arise from the neglect of the companies to submit 
wheels, axles, and all other parts of their rollieg stock to 
a practical and sufficient test before using them,” 

Nr. Spence in his experiments decided on having some 
lengths of cast-ir8n made of a uniform thickness of 4in. 
square, from the same metal and the same mould. 

He writes :—“ Twp of the four castings I got seemed 
to be good ones, and’ I got the surface taken off, and made 
them as regular a thickness as was practicable. 

“I then fixed two knife-edged wedges upon the surface 
of a plank, at exactly gine inches distance from each other, 
with an openingein the plank in the intervening space, the 
Bar beng laid across the wedges, a knife-edged hook was 
hung in the middle of the suspended piece of the bar, to 
thé‘hook was hung a large scale on which to place weights. 

“The bar was tried first at a temperature of 60° F, ; 
to find the breaking weight I placed 56lb. weights one 
after anothey on the scale, and when the ninth was put on 
the bar snapped. This was the only unsatisfactory experi- 
ment, as@4 or 28lb. might have done it, but I include it 
among the others. J now adopted another precaution, by 
placing the one end of the plank on a fixed point and the 
other end on to a screw-jack, by raising which I could, 
without any vibration, bring the weight to bear upon the 
bar. By this means, small weights up to 7ib. could be 
put on while hanging, but when these had to be taken off 
and a large weight put on, the scale was lowered to the 
rest, and again raised after the change was made. I may 
here state that a curious circumstance occurred twice, 
which seems to indicate that mere raising of the weight, 
without the slightest apparent vibration, was equal in effect 
to an additional weight. 3{cwts. were on the scale, a 141b. 
weight was added, then 71b , then 4lb, 21b., 11b., and 1b., 
making 4cwts. and 1lb. This was allowed to act for from 
one to two minutes, and then lowered to take off the small 
weights, and replaced by a 56]b., intending to add small 
weights when susperfded, raised so imperceftibly by the 
screw, that the only -way of ascertaining that it was 
suspended was lw looking under the scale to see that it 
was clear of the rest. As soon asit was half-an-inch clear 
it snapped, thus breaking at once with one pound less than 
it resistedefor nearly tWo minutes. a 


“Six experiments were carefully conducted. at 60° F., 


es 


e. 
the parts of the bars being selectedeso as to give to each 
set of experiments similar portions of both birs; 1h% 
results are marked on the pieces. My assistant now pre- 
pared a refrigerating mixture which stoéd at zero, and the 
®ars were immersed for some time 1n this, and we prepared 
for the breaking trials to be made as quickly as could be, 
consistently with accuracy, and to secure the low tempera- 
ture each bar on being placed in the machine had its sur- 
face at top covered with the freezing mixture. Zhe bars 
at zero broke with more regularity than at 60°, but instead 


of the results confirming the general impression as to cold , 


rendering tron more britile, they are catculated to substan- 
tiate an exactly opposite idza, namely, that reduction of 
temperature, ceteris paribus, zzcveases the strength of cast 
tron. The only doubtful experiment of the whole twelve 
is the first, and as it stands much the highest, thee proba- 
bility is that it should be lower ; yet, even taking it as it 
stands, the average of the six experiments at 60° F, gives 
4cwt. 4lb. as the breaking weight of the bar at that tem- 
perature, while the average of the six experiments at zero 
gives 4cwt. 2olb. as the breaking weight of the bar at zero, 
being am increase of strength from the reduction of tem- 
perature equal to 3°5 per cent.” 

Sir W. Fairbairn’s evidence is of great importance, for 
he not only gives facts showing that frost does not affect 
the tires, but he states the real cause of such accidents as 
are generally attributed to the frost. 

He states :—“ It has been asserted in evidence given at 
the coroner's inquest on the Hatfield accident, that the 
breaking of the steel tiie was occasioned by the intensity 
of the frost, which is supposed to render the metal brittle, 
and of which this particular tire was composed. This is 
the opinion of most persons, but judging from my own 
experience such is not the fact, and provided we are to 
depend on actual experiment, it would appear that tem- 
perature has little or nothing to do with it. Some years 
since I endeavoured to settle this question by a long and 
careful serigs of experiments on wrought-iron, from which 
it was proved that the resistance to atensile chain was as 
great at the temperature of zero as it was at 60° or up- 
wards, until it attained a scarcely visible red heat. To 
show that this was the case, and taking, for example, the 
experiments at 60°, it will be found that the mean break- 
ing weight, in tons, per square inch, was in the ratio of 
19'930 to 21°879, or as I : 1'098 in favour of the speci- 
mens broken at the temperature of zero, The generally 
received opinion is, however, against these facts, and it is 
roundly asserted that the strength of iron and steel is 
greatly reduced in strength at a temperature below freezing, 
The contrary was proved to be the case in wrought-iron 
plates, and assuming that steel follows the same law, it 
appears evident that we. must look for some other cause 
than change of temperature for the late fracture of the 
tire on the wheel of the break-van of the Great Northern 
Railway. . . The immense number of purposes 
to which both iron and steel are applied, and the 
changes- of temperature to which they are exposed, 
renders the inquiry not only interesting in a scientific 
point of view, but absolutely necessary to a know- 
ledge of their s&turity under the various influences of 
those changes ; and when it is known that most of our 
metal constructions are exposed to arange of tempera- 
tures varying from the extreme cold 
intense heat of summer, it is assuredly desirable to ascer- 
tain the effects produced by those causes on material from 
which we derive so many benefits, and on the security of 
which the safety of the ppblic frequently® depends. It 
was for these reasons that the experiments in question 
were undertaken, and the summary of results are suffi- 
ciently cqnclusive to show that changes of temperature 
are not always the cause of failure, as that which occurred 
near Hatfieldson the Great Northern Railway. That such 
is the fact, nisy adduce several accidents of broken tires 
all of which occurred durigg the spring and summer 
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otcurred on the Lancashire and Yorkshire Railway ig the 


above freezing. 


summer of last yep when the temperature was 50° to 60° 
could enumerate others in which the 


e winter frosts had nothing to do with the fractures whiclf 


endhed.” 


t 


- After referring to som? other experiments, Sir W. Fair- 
baira proceeded : “The danger arising from broken tires 
does not, according to my opinion, arise so much from 
changes of temperature as from the practice of heating 
them to a dull red heat, and shrinking them on to the rim 
of the wheels. This, I believe, is the general pracfice, 
and the unequal, and in some cases, the severe strains to 
which they are subject, has a direct tendency to break the 
tires. To show how easily this may be effected, let us 
suppos@ that a tine, two feet six inches or three feet 
diameter, is shrunk on to a wheel one-tenth of an inch 
larger than the tire, it then follows that the tire in cooling 
must be elongated to that extent, with a strain equivalent 
to the force of the shrinkage, and calculated to produce 
It may be more 
or it may be less, but supposing the strain to be bne-half 
or three-fourths of that which would break the tire, it then 
follows that the constant action of its irregular motion on 
the rails must ultimately lead to fracture.* I am not sur- 
prised that this should be the case, as most, if not the 
whole, of railway tires, excepting those on engines and 
tenders, are not turned, but selected by hand, heated and 
shrunk upon the wheels with every degree of ténsion, as 
So long as this 
process is pursued the public will be exposed to the risk 

° of broken tires. What is required in this description of 
manufacture is, that the rim of the wheel and the inside 

of the tire skoeld,be ¢urned to a standard gauge, accu- 

rately calculated to give the required amount of tightness 

with a larger margin of strength, and this done we should 

attain greatly increased security tothe public, and a great 

saving in wear and tear—to say nothing of theelarge sums 
expended by companies in the shapé of compensation for 


that amount of molecular disturbance. 


suits the convenience of the workman. 


injuries and loss of life.” 


Here, then, is another potential triumph ‘for more 
scientific accuracy and more hope for travellers. 


~. SCIENTIFIC SERIALS 


, Pogvendorff's Annalen der Physik und Chemie, 1870, No. 


9.~-The contents of this number are :-—(I.) 


“ Calorimetric 


Researches,” by R. Bunsen. In the first part of this paper 
Prof. Bunsen describes the construction and method of using 
- anew calorimeter, in which quantities of heat are measured by 
the amount of ice at o° which they are capable of converting 
into water at the same temperature. The quantity of ice melted 
. is in its turn indicated by the resulting diminution of volume. as 
shown by the movement of a mercury-column ma graduated 
capillary tube communicating with the vessel in which the ice 
is contained. In order to convert the results obtained by this 
method into absolute heat-units, it is necessary, either that the 
motion of the mercury-column produced by a known quantity of 
heat should be ascertained, or that the specific gravity of ice at 
o’ and its latent heat of fusion should be knowft. The first of these 
quantities was found by observing the effect produced by a given 
weight of beiling water, and the second by a process which may 
» he described as consisting in the application ofthe principle of the 
weight-thermometer to measure the change of volume which 
wedter undergoes on freezing. From these data the third of the 
quantities mentioned, or the latent heat of fusion of ice, is 
readily pea a Of the numerical results, given in the paper, 


. we will quote on 
Specific gravity of iceato C . 
Latent heat of fusion of ice. . 


y the following : -a 


P Specific heat of indium . . 
Specific heat of calcium . . 
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* From long-continued action under strain, it has bg@n preved that ıt is 
only a question of time when rupture takes place, as' repeated increased and 


> diminished ghanges with the same loadguitimately leads to fracture. 
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One special advantage of this method ofecalorimetry is thate 
it allows good results to be obtained with very sall quantities 
of material; for instance, for specific heat determinations, from 
0'3 gramme to, at the most, 4 grammes is sufficient. (2.) 
‘* On the rgelationsbetween the crystalline form and chemical con - 
stitution of some rganic compounds,’ by P. Groth. (3) 
** Experimental and theoretical investfation of the figures of 
Equilibrium of a liquid mass without weight” (Eighth series), 
by J. Plateau. A translation of this paper, which relates to the 
conditions of the ready production and of the persistency of 
liquid films, to the superficial tension of liquids, andè to their 
superficial viscosity, was printed in the FArlosophical Magazine 
vol, xxxviii. p. 445 [1869.] (4.) “ On the Absorption of Light,” 
Among other results, the aufhor finds that ‘the 

absorbits power ef a substance, when it is employed in solu- 
tions of different degrees of concentration, increases in a grefter 
ratio than the concentration ; also, that the absorbing power of 
a body in solution is affected by the nature of thg medivm it 
eWhich it is dissolved. The experimental results are followed by 
a mathematical discussion of the mechanism of the absorption 
of light. (5.) ‘‘Additional resfarches into the behaviour of 
Vapoursin relation to the Laws of Mariotte and Gay-Lussac,” 
by Dr. Hamann Herwig.. This paper has reference to an 
earlier one published in vol. cxxxvil. of Pogeendorf’s Annalen. 
The author finds that, when the pressure upon a vapour at a 
given temperature is diminished so far that the vapour obeys 
Mariotte’s law, that is to say, so far that the product of the 
pressure into the. corresponding‘ volume becomes constant, this 
product bears to the similar product, when the pressure is grea 
enough to cause the vapour to be saturated at the same têmpera- 
ture, a constant ratio which 1s proportional to the square root of 
the absolute temperature. In the present paper it is shown that 


by Paul Glan. 


| ethylic bromide and carbonic sulphide conform to this law. 


(6.) ** Some analogous Theorems in Photometry and in the Laws 
of Attraction,” by Wilhelm von Bezold? ‘The mathematical 
law of the Miverse square of the distance applying equally to the 
illumination produced by a luminous point, and to the force 
exerted by an attracting particle, it follows that the mathemagical 
expressions by which photometrical relations are expressed, will 
also admit of an interpretation in relation to the action of 
attracting particles. In this paper the double interpretation of 
the same formula is pointed out in several"important cases. For 
example -The author shows that the photometrical analogue 
‘of an equipotential surface drawn about several attracting par- 
ticles, is a surface so placed, relatively to luminous points, whose 
luminosity is proportional to the masses 6f the particles, that the 
illumination of each element of the surface is greater than “@hae 
of any other element passing through the same point. (7.) “On 
the Luminosity of Phosphorus,” by W. Miller. The aughor 
finds that phosphorus vapour is not luminoug in the absence of 
free oxygen; that it is not luminous at ordinary atmospheric 
temperatures when in contact with pure oxygen of atmospheric’ 
pressure, but that it becomes luminous, and at tke same time 
absorbs oxygen, when the pressure is diminished to œ certain 
amount, depending on the temperature, the necessary greduction 
of pressure being greater when the temperature is lower; and 
that phosphorus which has beer for some time in contact with 
certain vapours, (notably hydrocarbons), is deprived by them of 
the property of becoming luminous on the admission of air, 
although air, mixed with the same vapours, is not thereby de- 
prived of the power of exciting (temporary) luminosity in phos- 
phorus. (8.} ‘*Onthe Superoxides that can be prepared by 
Electrolysis,” by W. Wernicke. (9.) “Ona mechanical theorem 
applicable to Heat,” by R. Clausius. (10) ‘* On the Spectra of 
negative Electrodes, and of lorig-used Geissier’sT ubes,” by Prof. 
Edn. Reitlinger and Prof. Moriz Kuhn. (11.) ‘On the 
Meissner Lignite modified by contact with Basalt,” by Dr, A. 
(12.) “On the analysis of Silicates,” by E. 
Ludwig. Refers chiefly to the precautions „required for 
the accurate separation of silica and alumina. (13.) “On 
the absorption-spectrum of liquid peroxide of Nitrogen,” by, 
On comparing the absorption-spectra of liquid 
and gaseous peroxide of nitrogen, the eauthor found that the 
ill-gefined black bands in the spectrum of the former co- 
incided in position with strongly-marked groups of lines in 


von Lasaulx. 


August Kundt. 


the spectrum of the latter. 


(14.) ‘On the work done by 


Gases in Motion, or remarks on the paper so entitled,” by 
Dr. A. Kurz. This is a reply to a criticism by Dr, Boltz- 


man (noticed in NATURE, vol, 


bythe author. 


td 


ii, p. 364) of a previous paper: 
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SOCIETIES AND ACADEMIES 
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Zoological Society, January 17.—Prof. Newton, F.R.S., 
V.P., in the chair. The Secretary read a report on the addi- 
tidns to the Society’s menagerie during the month of December 
1870, amongst which were particularly Diet specimen of the 
Two-toed Amphiuma (4 mphiuya didactylign), and in example 
of Erxleben’s Monkey (@ercopitiecus Erxlebent), On concluding 
his report the Secretary called attention to the registers of acces- 
sions to and deaths in the Society’s menagerie, which lay on the 
table, and showed, in contradiction to statements recently pub- 
lished by Dr. Gray, that they were faithfully kept up, and that a 
revised abstract of the former was published every year as an 
appendix to the Society’s ‘‘ Proceedings.” —Mr. Howard Saun- 
ders exhibited an® made remarks on a series of skins of eagles 
belonging to Aguila imperialis, A. brfasciata, and A. n@xyoides.— 
A etter from Mr. R. Brown was read, recommending the intro- 
duction of hogs into countries where poisonous serpents were 
frequent, in reference to a communication from the Governor of 
Santa Lucia? read at the last meeting of the Society.—Mr. Jules 
Verreaux made some remarks on the facility with which the? 
colouring matter in the wings of the Touracous was soluble, and 
stated that he had observed it washed out in the living*birds by 
heavy rain.—Mr. J. E. Harting exhibited and madg remarks on 
a specimen of Sabine’s Snipe, recently killed in’ Ireland.—Mr. 
Sclater made some remarks on the amphibians usually called 
Axolotls, now living in the Society’s gardens, and pointed out 
that if what Prof. Baird had recently stated were correct, these 
were not the true Axolotl of the lakes of Mexico (Siredon 
mexicanum), but the larval form of a known Salamander— 
“mblyttoma mavortium, Baird. Mr. Sclater ikewise exhibited 
a typical specimen of Ateles variegatus, Wagner, and pointed 
out its unquestionable identity with 4. Bartletz, Gray.—Mr. J. 
W, Clark read a paper on a fine skull of the Narwhal (Mozodon 
monoceros) with two tusks in the Cambridge University Museum, 
to which were added*full particulars as to all the known bidentate 
skulls of this animal.—-A paper was read by Dam J. C. Cox, 
C.M.Z.S., containing descriptions of some new species of Aus- 
tralian land-shells.—Prof. Newton exhibited and made remarks 
on some new and fare birds’ eggs, amongst which were those of 
the Sanderling (Calidris urenaria) and Lesser Sheath-bill (Conis 
minor),—Mr, St. George Mivart pointed out the characters of a 
new genus of Insec&vorous Mammals proposed to be called 
Hemicentetes, founded on the Lrmactus madagascariensis of 
Shaw, to which was added a revised synopsis of the known 
genera of the order Insectivora.—A communication was read 
from Mr. A. G. Butler, @ontaiming descriptions af some new species 

wfaéxptic Lepidoptera.—Mr. G. F. Angas communicatad a list 
of additional species of marine mollusca to be included in the 

Fagna of Port Jackson and the adjacent coasts of New South 

ales._Mr. Sclater read some notes on the typical specimens 

of Tyrannula mexicana, Kaup, and T, barbirestris, Swainson.— 

A second communication from Mr, Sclater contained remarks on 

certain species of Dendrocolaptida, in the collection of the Smith- 

sonian Institution. 


Geolegical Society ‘of London, January 11.-—Joseph 
Prestwich, F.R.S., President, in the chair. The follow- 
ing communications were read :—1I. ‘‘On the older Metamorphic 
Rocks and Granite of Banffshire,” by T. F. Jamieson, 
F.G.S. The author indicated three divisions in the meta- 
morphic strata a Banffshire :—At bottom of great thickness of 
arenaceous beds, more or less altered into quartz-rock, gneiss, 
and mica-schist ; next a series of fine-grained clay-slates, in the 
midst of which is a bed of limestone ;' and then again an upper 
group of arenaceous strata. The author stated that the arrange- 
ment of the rocks is very similar to that occurring in Bute and 
Argyleshire. He remarked that the general texture of the beds 
is fine-grained, and considered that they were probably deposited 
in the depths of the sea, off the mouth of a great river, the 
deposition of the argillaceous strata having taken place during a 
period of increased depression. ‘The deposition of the beds was 
said to have probably taken place after the formation of the 
(Cambrian) Red Sandstone and Conglomerate of the North-west 
Highlands, or in Lower Silurian times, the rifer by which the 
sediment was brought down being supposed to have draineg the 
great Laurentiag region to the north-west. After their accumu- 
Jation the author supposed that ‘‘a glow of heat from beneath” 
approached them, causing ica and the wrinkling of the 
mass into folds running from .W. to N.E. The granites were 
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considered by the author to owe their origin to the fusio and _ 
recrystallisation of the’ arenaceous beds. Prof. Ramsay: 
oBserved that the general section wonderfully corresponded with’ 
that given many years ago by Sir Rodetick Murchison, of tht 
Silugan and Laurentiarf rocks at Cape Wrath, and it seemed ®' 
him that the large views originally propounded by Sir Roderick 
were confirmed by the author. He was glad that the meta- 
fhorphic origin of granite was supported by Mr. Jamieson, as he’ 
had held that view for several years, and he was pleased to find, 
that opinions which had formerly met with so many opponents 
were constantly gaining acceptance. The fusion of these sedi- 
mentary rocks by metamorphic action was not identical with the 
fusion of lava, but their fluidity might be the same ; and if that 
were the case there could be no difficulty in accepting the possi- 
bility of the injection of such fused rocks into crevices ande 
fissures. The crumpling of the beds, however, was due to more 
extensive causes than those contemplated, by the author. The 
proportion of igneous rock injected into contorted rocks, like 
those of North Wales, was almost infinitesimal,-and the 
crumpling could hardly be due to meie local causea.—Prof. 
Ansted referred to what he had observed in the north-west part 
of Corsica, where about 4oft. of granite were distinctly inter- 
stratified between perfectly unmetamorphosed beds of sandstone 
and limestone, without any alteration at the points of contact, 
such as would be produced by an igneous rock. He also cited 
the crumpled strata ‘in the Maritime Alps, in which the granites 
were parallel with the other beds, and seemed to form part of 
them. Mr. Carruthers mentioned that the late Prof. Fleming" 
twenty years ago had taught the same doctrine as to the nature 
of granite as that held by the last speakers.—Mr. David Forbes 
agreed that the crumpling.of the strata was not due to the in-. 
trusion of any eruptive rock. He completely disagreed with 
Prof. Ramsay and the author as to the origin of granite, and 
maintained that, in the sedimentary rocks traversed by -the 
granite, the requisite ingredients for the formation of granite did’ 
not exist. The proportion of felspar in quartzose rocks was 
infinitesimally small, as compared with that entering into the 
composition of granite. He could not accept the notion of the 
heat from the interior approaching gradually to some portion of 
the surface, Prof. Ramsay, in reply to Mre Férl¥s, maintained 
that some of the slaty rocks of Wales, by extreme metamor- 
phism, would pass into some kinds of granite. As to the con- 
ditions of metamorphism of the rocks, this, process must haye 
gone on at a time when these older rocks were overlain by a great, 
thickness of more recent beds which have since been removed by. 
denudation. 2. ‘On the connection of Volcanic action with; 
changes ot Level,” by Joseph John Murphy, F.G.S. 
The author commenced by discussing the chemical theory of 
volcanic action, which he considered, he had disproved. He, 
remarked on the coincidence of volcanic action with elevation 
of the surface, but stated his opinion that the elevation of one 
part of the eaith’s surface and the depression of anothet, are 
the results of a movement of subsidence ın the following 
manner :—The interior of the earth is constantly cooling; and 
as it cools it must contract. But the cold strata of the surface 
cannot contract in the same proportion; and as they must 
remain im contact with the core, they are compelled to 
form folds and ndges. The breaking out of volcanoes is due to. 
the breaking of part of the earth’s crust by these foldings., 
According to the’author, ‘‘ volcanic action’ is not the cause, but 
the effect of secular changes of level; and secular changes of. 
level are due to the subsidence of the surface on the interior, as 
the interior contracts in cooling.” 3. ‘* Ori some points in the 
Geology of the neighbourhood of Malaga,” by Don M. de 
Orueba. Communicated by Sir R. I. Murchison, F.R. S., F.G.S. 
After referring to the writings of previous authors upon the geo, 
logy of the southgof Spain, the author hoticed a mountain-chain 
near Antequera, one branch of which, known as the “ Torcal,”’ 
he described as presenting a very singular appearance from the 
huge blocks of stone of which it is composed. ‘Fhe division of 
the rock into separate blocks, often of the most fantastic shapes? 
was attributed by ‘the author to denudation by water. - The 
“ Torcal” consists of a compact limestone, generally of a red 
colour, resting conformably on the east upon a fine-grained white 
oolitic marble of considerable thickness. Aè the divisional line 
between the two formations many Ammonites were Sajd to occur, 
and three of these were doubtfully identified with A giganteus, 
biplex, and anttulatus, ‘These species would indicate the deposi 
to &® prdbably of Portlandian age. The plain of Antequera was 
considered by the author to consist of Tertiary formations. One 
of these, at the south of the city, he regarded as analogous to the 
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t Caleaire grossier.” He mentioned indications of the presence 
in the vicinity of a Miliolitic marble, and of a limestone con- 
taining Nummulites. Between Antequera and’ the Torcal, be 
msticed a small calcarepus deposit containing many forms of 
Gryphaa, The paper was illustrated by photographs of two 
scenes on the Torcal, and of several species of Ammonites, 
Prof. Ansted remarked that the condition of the Torcal was 
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same species as ig Banks’s group; and a handsome specigs of 
nettle. The mef are short, with dark curly hair. They use 
i spears, and sometimes bows and arrows ; their canoes are very 
beautifully ornamented. «Animals are compafativély few. “Dogs 
and pigs are abundant, both apparently native; afso opossums 
and a small rat. There are many beautiful birds; the white 
cockatoo is never seen, though so abundant in islands separated 


similar to that prevailing in many other limestone districts, an®j by a changel only fifteen miles broad. Insects are plentiful. 


wasprobably due to subaerial denudation. Mr. W. W. Smyth 
mentioned that he had lately had an opportunity of examining, 
at Cadiz, a collection of fossils formed by Mr. Macpherson in that 
district, which also contained specimens of Ammonites. It 
appeared that there were large tracts in which the rocks appeared 
almost destitute of fossils, which rendered their classification 
extremely difficult; and great credit was due to the author for 
‘his exertions in a country where unfortunately so little intgrest 
was taken in geology. He mentioned that some of these un- 
fossiliferous rocks had been classified as Silurian by some French 
geologists ; but for this there was not the slightest evidence. It 
appeared,far more probable that they were of Jurassic age. Some 
red beds, which had been called Triassic, were also in all pro- 
bability Tertiary. Mr. Gwyn Jeffreys, who had examined several 
collections in Spain and Portugal, stated that he had been much 
struck with the absence of newer Tertiary fossils, the latest being 
of Miocene age. These laiter presented a tropical aspect, and 
differed from the mollusca now inhabiting the neighbouring Seas. 
Mr. Blake was not satisfied with the determination of the Am- 
monites, which appeared to him rather of Cretaceous than Jurassic 
forms. Mr. Tate observed that the French geologists had 
determined the existence in Spain of the whole jurassic series, 
from the Lower Lias to the Portlandian beds; and, judging from 
the photographs, he should consider the Ammonites to be 
Jurassic. Mr. Boyd Dawkins cited the remains of Rhinoceros 
etruscus, procured by the late Dr. Falconer at Malaga, as affording 
evidence of the presence of Pliocene age in that district. Prof. 
Duncan mentioned that he had found corals of the genus 
Flabellum, such as were found in the Tejares clays, in recent 
deep-sea dredgings in the Atlantic, and among specimens brought 
from Japan. 


é o 
Linnean Society, January 19.—Mr. G. Bentham, president, 
in thechair. ‘‘ Historical Notes on the Radix Galange of Phar- 
macy,” by D. Hanbury, F.R.S. The introductionof this drug into 
Europe appears to have been due to the Arabians; its common 
use in the West does not date earlier than the 15th century. It 
is an aromatic stimulant, and may be used to replace ginger ; but 
the high virtues ascribed to it by the ancients cannot be sustained. 
—‘*On the Vegetation of the Solomon Islands,” by Mr. J. Atkin. 
The writer had spent some months in these little-known islands, 
chiefly in Christoval, the southernmost of the group, which lies 
between 10° and 11° S. lat., and between 162° and 163° E. long. 
The whole group extends for about 300 miles eastwards to 
Papua, over 4} of longitude and 4° of latitude. They are 
mainly of volcanic origin; the low lands consist of coral, which 
reaches to an elevation of from 300 to 500 feet. Earthquakes 
are very frequent, almost every month, but not very severe. The 
nearest active volcano is Tinkalu, 200 miles to the westward. 
The wet season is in winter, especially the early part of July, 
when an enormous quantity of rain falls. The temperature is 
remarkably uniform ; the writer had never seen the thermometer 
below 75° F. or above 88° in the shade, or 132° in the suin ; the 
air is extremely damp. The highest land in Christoval is from 
3,000 to 4,000 feet elevation, and is probably granite, The 
island is entirely covered with vegetation, except near the sea. 
Grasses are very few. In the forests are very few trees with 
trunks five feet in diameter. The bush is very thick, and 
climbers numerous, One Aroid was noticed, and eight or nine 
Orchids, all epiphytal. Several Zingibers, in@luding the true 
ginger, native. Three or four species of Pandanus, which are 
extremely varjable. The cocoa-nut and sago palms are native, 
pe latter growing eighty feet high ; also the areca-palm, and the 
etel-nut ; the latter is universally chewed. The yam is grown, 
as well as five other roots probably belonging to the same order. 
The bread-fruit is abundant ; and a variety of mango grows wild, 
as wellasa bitter orange. Theleaf of the sago-palm is used for 
thatch. Theye is®a Cycas thirty ar foety feet high, which is 
sometimes branched. Of ferns the genera most observed were 
Asplenium and Acrostichum ; but no tree-ferns, although they 
are so abundant in the neighbouring Banks’s group. Two Qon- 
volvuli were noticed and an Ipomcea ; two Hibisci, two Casua- 
rinæ, and two Acacias, a tree and a shrub ; also a Begonia, the 
= . + 


Snakes, both land did water, abound, but none are poisonous. 
Scorpions are numerous but small. Alfgators were found, but 
notabugdant. Frogs plentiful ; lizards innumerable ; one iguana 
, was seen four feet long.—‘‘ Note on Byrsanthus,’ by Dr. M. T. 
Masters, F.R.S. The chief interest of this paper lay in the 
author’s exposition of the relation between the glands*and ‘the 
perfect stamens, - 
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SPECTROSCOPIC OBSERVATIONY OF TIME 
AMERICAN ECLIPSE PARTY IN SPAIN 


s ° 
g B complete and accurate account of the observa- 
tions of the American Eclipse party in Spain, under 
the charge cf Prof. Winlock, which was given by Prof. 
Langley in MATURE two weeks ago, renders any further 
report of our spectroscopic work almost unnecessary ; and 
yet perhaps a somewhat fuller statement withgreference to 
one or two points may not be wholly superfluous, 

Of the four spectroscopes employed, two were what 
might be called axalysing, and two integrating instru- 
ments. The analysing instruments are designed to sfudy 
separately the spectrum of different portions of the 
prominences and corona, only a small part of the object 


being examined at a time; the integratifg instruments, | 


on the other hand, deal with the entire mass-of light 
received from the whole luminous body, without distinc- 
tion of parts. In the first class of instruments, a distinct 
image of the object is thrown upon the slit by the object- 
glass of a larze telescope, each point in the slit receiving 
light from only one point in the object, In the second 
class no image is thrown upon the slit, every point of 
which receives light from every point in the object ; and 
if a telescope % used at all (as was the case with Mr. 
Pye’s instrument), it must have a field*of view large 
enough to include the whole object, and must have its 
“eye-piece adjasted for distinct vision of a star—ze., in 
such a manner that the rays from a star shall be parallel 
when they leave he eye-piece. In this case the telescope 
increases the angular diameter and area of the object, 
and consequently the amount of light received, without 
otherwise at all changing the conditions. 

Prof. Wiglock’s instrument and my own were of the 
former class. Prof. Winlock had a spectroscope of two 

risms attacked to an equatorial of 5gin. aperture, and 

“about 7ft. fogus. My own instrument had (during the 
totality) the dispersive power of seven ptisms, and was 
attached to an equatorial of 6j,in. aperture, and 8$ft. 
focal length. 

The instruments of Messrs, Abbay and Pye were of the 
integrating kind. Mr. Abbay’s had the collimator and 
observing telescope and two of the prisms which belonged 
to my old five-prism instrument. It was provided with 
the means of comparing the observed spectrum directly 
with the spectra of hydrogen, sodium, magnesium, and 
iron. 

Mr. Pyes instrument was much smaller, but as its 
prism was made of the extra-dense flint, its dispersive 
power was very nearly the same as Mr. Abbay’s ; and the 
addition of a small telescope in front of the slit, magni- 
fying aboyt 2} times, and thus increasing its light about 
six-fold, made it, I think, fully the equal of the other in 
power and efficiency, 

Professor Langley has so well stated what we saw, that 
it is not necessary to repeat it; but I cannot refrair?from 
putting on reeard that the sudden reversal into brightness 
and colour of the countless dark lines of the spectrum 
at the commencement of totality, and their gradual dying 
out, was the «most exec beautiful phenomrenon 
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possible to conceive, and it sees to me to have comsider- 
able theoretical importance, Secchi’s comtinuous sp&ctrunt 
at the sun’s limb is probably the same thing modified by 
atmospheric glare ; anywhere but i in the clear sky of Italy 
so much modified indeed as to be wholly masked.s 

I wish at this time to call special attention to the 
evidence which we obtain as to the extent of the self- 
luminous corona, or “‘leucosphere,” as it has been recently 
named,* by combining the indications of the two classes of 
instruments. e 

By my direction Mr. Pye recorded the brightness of the 
lines which he saw during totality on an arbitrary scale from 
1o down. These are his numbers, C 8°5, D, §°5, 1474 10, 
F 3. I suppose the actual amount of light of each 
kind would be roughly proportional to the squares of these 
numbers, for we seem instinctively to call one luminous 
object twice or thrice as bright as another when it would 

ive the same light at twice or thrice the distance. 

If so, the numbers representing the relative amounts of 
light would stand C 72, D, 30, 1474 100, and F 9, neg- 
lecting fractions. 

Now, in the analysing spectroscope the case is very 
different, and it is difficult to make an accurate estimate ; 
but I think those who have been accustomed to observe 
both C and 1474, would admit that their ratio of bright- 
ness is something the same as that between a first and 
fifth magnitude star; ze, C is at least 25 times and per- 
haps 50 times as bright as 1474. Even during the totality, 
1474 can hardly be called conspicuous jan analysing in- 
strument, while C blazes like a red Sirius. It seems neces- 
sary, sherciore: to assume that the area which emits the 1474 
light is to the area which gives C, roughly in the propor- 
tion of foo X 25 (or 50) to 72—that is to say, the angular 
area of the self-luminous corona is from 35 to 70 times 
as great as that of the red stratum of hydrogen and promi- 
nences combined. I suppose these taken together would 
be about equivalent to a ring 15” high surrounding the 
sun, and this would make the self-luminous corona equiva- 
lent to another ring from & to 16° high. 

Of course I am aware that the numerical data of this 
calculation are very uncertain, and I have therefore 
neglected all considerations of shading and inequality of 
Ulumination. But the principle is, I think, correct, and it 
has this advantage. The presence of a light cloud or 
haze does not sensibly affect the result, because the calcu- 
lation is based solely on the ratios between lights of two 
different kinds in the two different instruments, and these 
ratios would not be seriously affected unless the cloud 
absorbed one kind of light more than the other. 

With the analysing spectroscope alone the case is en- 
tirely differeng; a light cloud or haze vitiates everything. 
Thus some of the observers, favoured with a less clear 
sky than we at Xeres, saw the C ‘and F lines even on the 
moon, undoubtedly by reflection from thin clouds. “I 
saw myself the C line as far as 6’ or 7’ from the sum, far 
above any possible hydrogen atmosphere. ~ 

Therefore, although Prof. Winlock an@ myself both saw 
the 1474. line toa distante of more than 16’ from the sun, I 
should not dare to lay much stress on that observation as 
shewirg the true limits of the self-luminous coronal matter. 
I base my t belief that the limit of 15’ or 20’ is reached by it in 
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somesf its angular prolongations, more upon the observa- 
tions 6f 1869, when the sky was-exceptionally clear, than 
upon anything seen aj this time; and yet all the obser-* 
vations -of this year, so far. as.I can see, accord well 
‘enough gwith the idea. 

The two faint lines which I saw last year between D 
and: 1474, and which I thought might also be corona 
lines, were not seen this‘year by any one, so far as I can 
learn, I certainly saw two such lines last year, but I was 
not then at all positive about their belonging to the corona 
(I have felt somewhat annoyed by finding them put one 
the same footing as 1474 In several publications of the 
last year or two), and.my. present impression is that they 
were two of the faint iron. lines that.often appear in 
protuberances in that. portion of the spectrum. 

. The question.has been raised whether the. corona line 
exactly. coincides .with the 1474 dark line in the solar 
spectrum. : The. difference, if any (and I have not found 
the slightest reason to suspect the.least want of coincidence 
in observations with the whole dispersive power of 13 
prisms), is less than ,’y of one division of Kirchhoff’s scale, 

Just before the totality began, I placed .the slit of my 
spectroscope. exactly tangential to the sun’s limb at the 
point which would: be last covered, and brought the 1474 
line, already bright, as is usually the case atthe base of 
the chromosphere, exactly to the cross hairs. After the 
totality had fairly-begun, I moved ‘the equatorial in right 
ascension until the slit. was more than 16’ east of the 
sun’s limb, andy pe. line remained continually visible, 
though of course.growing fainter as the distance from 
the sun increased. There is not the slightest possibility 
of mistake, nor of error beyond the limit named, Z.¢.5 "ty of 
one. division of Kirchhoffs scale. | , i ° 

And now a few words in relation to the nature of the 
Corona. .It seems to me to be a complex phenomenon, 
made. up.of atileast four, perhaps five different elements ; 
and in the main I concur with the views put forth by Mr. 
Lockyer in a recent number of NATURE, with the excep- 
tion that I should be disposed to assign a greater relative 
importance to the truly solar portion of the phenomenon 
than he appears to do. D 

1st. We-have, I think, surrounding the sun, beyond any 
further reasonable doubt, a mass of self-luminous gaseous 
matter, whose spectrum is characterised by the green 
1474 lines -The precise extent of this it is hardly yet pos- 
sible to consider as determined, but it must be many times 
the thickness of the red hydrogen portion of the chromo- 
sphere’: perhaps, on an average, 8’ or-10’, with occasional 
horns of twice thatiheight.. It-is not at ‘all unlikely that 
itmay even turn out to have zo. upper limity- but to exlend 
from the sin-indefinitely into-space. : 3 @- 

and. -This region undoubtedly reflects ‘to us a cer- 
tain- amount” of: thes ordinary photospheric ' sunlight. 
This reflected light is of course polarised radially toa 
consitlerable-extent.- Its -spectrum ought to show the 
ordinary dark lines, but they are partly masked in the 
manner Mr. Loclfyer has so happily explained, and partly 
` by the faintness-of the spectrum. 

3rd, Our own atmosphere, even .when clearest; must 
apparently extend this corona, both outwards, and inwaeds 
upon the moon’s disc. Since; however, the-inngr. edge of 
the coronal ring is far the brightest, the inwayd extension 
of the corona should be most marked, except at the very 
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Beginning or end of totality,¢and I have no doubt it is : 


that is to say, at the midelle of totality the’ illumination 
of the moon's disc gives a somewhat exaggerated measure 


of the effect of our own atmosphere in: éxtending ‘the ° 


corona outwasds. Accordingly, I am “disposed to think 


the effect of the atmosphere €when glear) is a very 2- 


subordinate one, since in 1869 the light upon the moon’s 
disc was only very trifling compared with that even a 
whole degree from the sun. This atmospheric light would 
also be polarised-radially. Its spectrum would-be mainly 
that of the chromosphere, prominences, and ,“Igucosphere” 
combined, g discontinuous bright line spectrum. 

4th, There must beia large subjective element, for two e 
even skilled observers, standing side by side, describe 
phenomena differing in very essential points. 4 ° 

5th. I am somewhat inclined to think with Oudemans 
(see his paper published in NATURE Nov. Io) that possibly 
cosmical dust between us and the moon may play an im- - 
portant part. “Assuming a light cloud of such matter, one 
or two hundred thousand miles above the earth’s surface 
and of great thickness, it becomes easy to'account. for the 
straight dark streaks, the varying form (if it does vary), and 
many. other puzzling phenomena of the corona-phenomena 
which can hardly be produced by portions of our own 
atmosphere deeply immersed in’ the lunar shadow, but 
which, I own, seem to me now less aurora-like and less 
certainly solar than they did a year ago. I do not see 
how optical tests by polariscope and spe@troscope could 
discriminate between the effects of such a cloud and those 
of our own atmosphere. C. AY YOUNG p 
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POPULAR NAMES OF BRIT. rs PLANTS 


The Popular Names of British Plants By R ©, ‘A. 
Prior, M.D., F.L.S. Second Edition, (Williams and 
Norgate.) : Ao ye 

HERE are many botanists who know little of the 
English names of Plants ; and there are ‘many Who 

know these intimately, yet are not botanists. Both classeg, | 
will welcome this comprehensive volume: and those who 
possess neither a philosophical nor. a popular knowledge 
of the subject, will yet find’ abundant interest in a book, 
which is the work of an accurate scholar and philolegist, 

as.well as of a scientific botanist.. è 
Most interesting, and perhaps least expected, is the 

light which these names throw upon the history of early 

civilisation. Many of them date .from a’ period antece- 


-dent to the European settlement of ‘the Aryan race, and 


enlighten us as to the habits of our remote ‘ancestors 
some thousand years ago. We discover from them that 
the men who continuously. advanced through many coun- 
tries, from the.confines of India.to the British Islands, 
were no rdce of savages, but a comparatively civilised 
community : that they understood letters ; that they had 
a knowledge of the useful metals; that ‘they possessed 
the principal domestic animals; that they cultivated ‘the 


‘oak, the beech, the’birch, the hawthorn, the apple; grew 


wheat, barley, oats; rye, beans; built timber houses and 
thatched.’ them; “hedged their fields and fenced ‘their 
gardens, =` $ 

In a later class‘of names, Which betray the intercourse 
of our- forefathers with Roman cultivation and Grecian 
poetfy, many a-strange piece'df myth or history lies em- 


- 
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balmed. Thus the Cexfaz$y is the plant with which tĦe 
Ceħtaur Chiron healed the- wound received from th: 
poisotfed arrow of Hercules. The beautiful and rare wild 
Peony recalls Pon, tne physician-god of Homer, who 
healed the bellowing Ares when snfartingsfrom the sptar 

.of Diomed. The Funts Rose, or tall white lily, preserves 
a story curiously transformed in later times from the 
Pagan to the Roman Catholic Mythology. The Treacle- 
mustard (Erysimum cheiranthoides) is the “ Theriacum,’ 
in¥ented as an antidote by the Emperor Nero’s physician 
and reappearing long afterwards as an ingredient in the 
Orvietan, Br Venice Treacle. Medizeval taleg and legends 
in abundance find illustration from fhe same source. The 
Carline Thistle is the herb which miraculously healed a 

¿pestilence that attacked the army of Karl the Great. The 
sea-loving Samphire is corrupted from Saint Pierre, the 
fisherman Apostle. The flower-de-Luce, or Iris, was the 
device of Louis VII. The Fz/éert commémorates the 
horticultural skill of king Phillibert. TaBe Herd Roderi 
cures a disease named after Duke Robert of Normandy, 
The Margarette, or Daisy, owes its name to St. Margaret 
of Cortona, known to the readers of Mrs. Jameson. 


More than one curious superstition is embalmed in į 


well-known names. The Ce/andine is an altered form of 
the Greek “ Chelidon,” a swallow, because with its yellow 
juice the swallows were supposed to restore sight to their 
blinded young ones. The Wawk-weed records a like 
belief respecting the Hawk. The Fumitory (fume-terre) 
was thought to be produced without seed By vapours rising 
from the earth. 
® Many nanes, as Wound-wort, Tetler-wort, Pile-wort, 
Nipple-wort, have survived the ancient faith in their 
medical efficacy. And here comes in the strange prin- 
ciple of nomenélature, known as the “ Doctrine of Signa- 
tures.” Where the external appearance of a plant resem- 
bled any disease, or any part of the human body liable to 
„a disease, guch fesemblance was taken as an indication of 
its especial healing virtue. The spotted leaves of the 
Lunge-wort must be a specific, it was thought, for tuber- 
“cular disease of the lungs ; the scaly pappus of Scadzous 
for cutaneous eruptions; the hard stony seeds of the 
Gromweli for stone in the bladder; the throat-like corolla 
of the Yhroat-wort, or Canterbury bell, for sore throats ; 
the knotty tubers of Screphularia for scrophulous glands 
The pretty Zoad-ffaxr of our walls and hedges owes its 
nameto a strange mistake. Believed in early times to be 
a cure for a complaint known as “ Buboes,” it received 
the Latin name of “Bubonium.” A confusion between 
Bubo and “ Bufo,” Latin for a Toad, gave birth to its 
present name; and stories were not long wanting that 
sick or wounded Toads had been seen to eat of it and to 
recover health, - a S 
Similar distortions occur in names not medically ex- 
pressive. Apricot, connected ordinarily with the adjective 
“ Apricus,” sunny, is a corruption through the Spanish 
and Italian of © Preecoqua,” early ; having been looked 
upon as an early peach. Sweet William is transformed 
from “ AEillet,” a little eye ; Pink is: shortened from-the 
Low German “ Pinksten,” Whitsuntide, a name elue to 
the season of its blossoming. G7//iflower comes through 
Gzroflée from “ Caryophyllus,” a clove. Carnation is from 
“ Coronation,” its flowers being used in chaplets. Mari- 
gold s Marsh-gold ; Cowslip is *°“ Hose-flap,” applied 
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originally to the large flannglly. leaf of the Maullein ; 
Dames Violet.from “ Damascene” Violet ; the Blunder 
being kept up, as is of-en the case, in the Latin “ Hesperis , 
matronalis.” Æżġ is the same word with Fujude; Haw- 
thorn is “ Hedge-thorn ;” London Pride is named not 
from the smoky metropolis in which it thrives, but froma 
Mr. London, who intreduced it. Swap-dragon is “ Snout- 
dragon.” Daffodil, more properly Daffadowndilly, is a 
combination of “Sapharoun” or “ Saffron-lily” with 
“ Asphodelus,” the old English “ Affodilly.” Witle the 
taste for alliteration often shown in popular names, the 
Sapharoun-lily, blending with Affodilly, became by a 
mutual compromise Daffadowndilly, whence Daffodilly 
and Daffodil. Peach (Persicus), Damson (Damascenus), 
Shalot (Ascalonicus), and Sézzach (Hispanicus), retain in 
their names dim memories of the lands of their birth. 
But the most curious instance of blundering is the Yeru- 
salem Artichoke, Itisa sun-flower, not an‘artichoke ; but 
From its 
Italian name “ Girasole,” turn-to-the-sun,, came “ Jeru- 
salem ;” and by a further quibble the ¡soup which is 
made from it is called “ Palestine soup.” See Fhe 

Of the miscellaneous names many are equally interest- 
ing. The Laburnum, closing its petals at-night like a 
tired labourer ; the Campion, which crowned the cham- 
pion of the tournament ; the Lady’s Bedstraw, recalling 
the days when mattresses were not, and when this fra- 
grant Galium was used for ladies’ couches ; the Hearts- 
ease, with its many amorous synonymg; the Shamrock, 
concerning whose botanical identify no two Irishmen can 
agree ; the Lavender, or Washerwoman, scenting freshly 
washed linen ; the Ozicr, from the oozy beds in which it 
growS are a few out of countless specimens. The philo- 
logist may delight to trace the root of Apple from the 
Zend and Sanscrit “Ap” to the Latin “ Pa” in “ Padus,” 
“Po” in “Pomum” and “Poto.” Those familiar with 
Hans Andersen will read, with fresh enjoyment the tale of 
the “Wild Swan,” when they learn that the Nettles, 
which the Princess had to weave into shirts, are derived 
from the verb “ne,” to spin or sew. ` On the other hand, 
some pretty time-honoured traditions are ruthlessly swept 
away. The Narcissus is referred, not to the enamoured 
Grecian youth, but to the Sanscrit “Nark” or Hell; 
and the protesting lover of the classics is reminded “ that 
Proserpine was gathering Narcissi long before Narcissus 
was born.” The For-glove, is not, as we had loved to 
think, like the Z7rol/-flower and Pixie-stool, the “ Folks’ ” 
or Fairies’ “ Glove”; but the Foxes’ Glew, or Tintinna- 
bulum, with its ring of bells, hung on an arched support. 
Worst of all, the charming story of the Forget-me-not, 
current in qvery European language, is~a later legend 
framed to meet a name already extant. For the original 
use of the name, its first curious transference, of allusion, 
its final attathment to a river-side flower, and the nar- 
rative of the drowning, lover, which- readily grew up to 
adorn it, we must refer our readers to Dr. Priors book. 
They will be surprised to find a tyeatisæon Botany poetical, 
and a Dictionary light reading. They Will learn how 
much a technical subject may be enlivened by varied ac- 
cpmplishments in him who treats it ; they will see that in 
the Science of Botany, as in every other Science, the 
widest, clifure brings -about the most telling and effective 
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‘OUR BOOK SHELF 
A Ride through the disturbed Districts of New Zealand, 
a & Zogether with some Account of the South Sea Islands. 
i. Being Selections from the Journals and Letters of Lieut. 
* the Hon Herbert Meade, R-N., edited by his Brother. 

With Maps and Illustrations from the Authors 

Sketches. (Murray, 1870.) ; 


THE title-page sufficiently describes this book, which is 
illustrated by some nice woodcuts, and several coloured 
lithographs of less merit. There is a good description of the 
Geysers of New Zealand, and of the state of the native in- 
surrection in 1865 ; with some exciting narratives of attacks 
on Papuan cannibals in the New Hebrides. A good- 
sized house, built in a lofty tree and used as ‘a fort, was 
- seen in one,of the Solomon Islands. One cannot but 
regret that the opportunities possessed by our officers 
on the Pacific Station for investigating the little-known 
natural history of the islands, are so seldom utilised. The 
author of this book often shoots, but hardly seems aware 
that his game could beof any other use than for food. 
The only natural history passage in the book is the 
following, dated Upolu, Samoan Islands :—“ Saw a very 
rare bird, the Dodunculus, native name, which is peculiar 
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ledge is necessary. The mecħanical treatment of the re- 


duced metal is then detailed, and: its useful applications . 


in the pure condition or in the form of alloys. The book 
is profusely illustrated with good woodcuts, and is written 
in gn: aria | interesting manner which cannot fail to 
attract the attdhtion ŝf fhe student. This, together with 
the trustworthiness of its contents*and its low price, will 


+ 


render the treatise extremely useful for scientific in- - 


struction. IM the remaining text-books of the series pos- 
sess all the advantages which are presented by this one, 
the thanks of teachers and students of science will be dpe 
to the editor and publishers for their undertaking. 


"Odd Showers : or, Explanations of the Rain øf Insects, 


to this island. It has the feet of a pigeon, beak of a hawk,” |, 


&c., &c. Dodunculus! native name! ! A. R. W. 


Metals, their Properties and Treatment By C. L. 
.. Bloxam, Professor of Chemistry in King’s College, 
London ; Professor of Chemistry in the Royal Military 
Academy, and in the Department of Artillery Studies, 
* Woolwich. Pp. 296, (London : Longmans, Green and 
Co., 1870.) 
TuIs is one of the text-books of science which are being 
edited by Mr. T. #{*Ggodeve and published by Messrs. 
Longmans. -The series is intended to supply a want that 
has long been felt of exact and complete works on 
mechanical and physical science for the use of schools, and 
for the self-instruction of working men. A difficulty must 
have been experienced by many who are engaged in teach- 
ing science, when asked to recommend a small and in- 
expensive text-book, which may at the same time be so 
simply and clearly written as to be useful to those who 
have not had a scientific education, and who have not the 
advantage of being able to attend long courses of lectures. 
Many popular books on scientific subjects have been 
written, but they are not unfrequently somewhat inaccu- 
rate; difficult questions being often omitted, or, what 
is worse, treated In a superficial manner which is likely to 
mislead the student, inducing him to believe that these 
questions, are very simple, and deluding him with the 
notion that he knows all about them. He is thus frequently 
disappointed at a subsequent period by finding that on 
studying. the subject more minutely, it is much more 
complex than he at first imagined, and that many of the 
simple ideas which he had carefully fixed in his mind 
have to be discarded, and new ones acquired. 3 
The book opens with an introductory section on the 
properties and treatment of metals, containing many 
uselul tables, such as specific gravities, fusing points, 
conductivity, &c. The more common metals*used in the 
arts are alone discussed, so as not to introduce unnecessary 
complication. “The remaining sections of the book treat 
of iron and steel, copper, tin, zinc, lead, silver, gold, mer- 
cury, platinum, palladium, antimony, bismuth, aluminium, 
magnesium, and cadmium. The last six being far less 
important than the others, are very shortly described, and 
only occupy twelve pages. . > 
Each sectifn commences with a description of the ores 
of the metal under consideration, their composition 
being given, and also the per-centage of metal preseng 
This is followed by the methods of treating the ores in 
oider to extract the metal, chemical reactions being written 
in words without formule, so hat no preliminary know- 
ee : f: 
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Fishes, an Lizards; Soot, Sand, and Ashes; Red 
Rain and Snow ; Meteoric Stones; and other Bodies. 
By Carribber, (London: Kerby and Son, 1870.) 


of 


Tuts little book is stated on the title-page tobe “intended.. + 


chiefy for young persons ;” but others will, doubtless, gain 
information from it, as to the causes of the sudden appear- 
ance of swarms of insects and other animals, and showers 
of rain tinged with various colours;with respect to which so 
many popular errors are afloat. The writer derives’ his 
experience from a long residence in Canada, and one ex- 
planation of so-called “showers of blood” is new to us, 
that it is caused by the exudation of a crimson fluid by 
various chrysalides when passing into the imago state, 
The writer states that, on one occasion, twenty-eight chry- 
salides of Vanessa antiofa, the Camberwell Beauty, which 
he had preserved in a small room, underwent transforma- 
tion in a single day in July ; when the walls and floor 
were bespattered with a bright crimson-coloured substance 
resemLling blood, as to give the appearance, of a regular 
shower of the fluid, e 
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LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by his Correspondents, No notice is lakek of anonymous 
communications. ] : 


Natural Science at Cambridge 


In NATURE for January 12, 1871 (p. 209), there appeared an 
article headed ‘* Natural Science at Cambridge,” which has 
air of haying been promulgated permissu (1f not auctoritate) 
SUPE OVUM 
bitions and scholarships founded or proposed to be founded in 


the æ - 


It is extremely gratifying to read the list of exhi- æ» 


certain Colleges in this University, but the concluding sentence of _ 


the article has struck me as having been penned by one with 
whom the wish was father to the thought. .It is sgid that 
‘t most of the Colleges are understood to be willing to award 
Fellowships for merit in Natural Science equivalent to that for 
which they are ın the habit of giving them for Classics and Mathe- 
matics.” Now this is entirely at variance with my own opinion 
on the subject, formed on a somewhat wide acquaintance with 
members of various colleges ; and I would beg of the writer to 
be good enough to inform the public through your columns, first, 
how many Fellowships have solely and actually been awarded for 
merit in Natural Science, and, secondly, which of the sixteen 
colleges, besides Trinity, have absolutely declared that a Fellow- 
ship shall be the reward of great proficiency in Natural Science, 
I need not say how glad I shall be to find that my opinion is 
erroneous, . M. A. 

~ Cambridge, Jan. 28 





Yellow ä 


Ir was not from any experiments of my own, but on the 
authority of Helmholtz, that I asserted the identity of brown with 
a dark yellow or oraage. He found that the pyre red and yellow 
of the sgectrum gave the various shades of brown when seen by 
the side of more brilliantly lighted white surfaces. (Physiolo- 
gische Optik, p. 281.) There is therefore nothing in the nature of 
the colour to exclude complete saturation, althotgh it may well 
happen that most of the browns we ordinarily see fall somewhat 
short of it. ee °? l BEE e` 
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° ` In NATURE of Jan. 26, Mr. Munro kis attention to the great 
brilliancy and saturation of måny natural yellows as accountiag 

. forthe difficalty. of resolving them into their components. Itis, 
no dowbt, quite true thata full yellow could not be compounded 
of such reds and greens as we come across in daily life, but it is 
equally certain that a drab or dilute yellow could be; and yet no 
one recognises the fact by his unaided ¢enses, pr thinks 1t &ny- 
thing but strange and undikely whe:f told of it. And after all, 
can it properly be said that natural yellows are mowe saturated 
than other colours? - That they approach more pearly the cor- 
responding tints in the spectrum is admitted ; but is that test a 
fair one? It seems to me that the homogeneous yellow itself 
mest be considered as dilute when brought into comparison with 
the nearly pnmary red and green. 


I have another difficulty m accepting Mr. Munro’s explanation. e 


A suitable Ynixture of any red, green, or blue uel give a neutial 
grey. All four come within our everywlay experience; but such 


e aresult seemed to Goethe, soon after Newton proved it, a para- 


dox of paradoxes, and I believe to unsophisticated minds it seems 
eso still : ‘ 

Mr. Munro has ingeniously shown from the colour equations 
that there is no more primary blue in my blue disc than ‘about 
2} as much zs in the red d/us 1% as much as in the green—a con- 
clusion which seems somewhat startling. In choosing the coloured 
papers and cards for the discs, I had great difficulty in finding a 
green that was even tolerably good, and the one that I finally 
used reflected large quantities of blue light. I had some thought 
of trying a green silk disc, whieh was of a much better- colour, 
but feared errors depending on the different character of the 
surface. : 

It is not hard to see a reason for the comparative scarcity of 
gdod greens. To obtain a good red orange or yellow by means 
of absorption, all that 1s necessary is to cut away the, spectrum 
above a certain point;.for a good blue, the rays standing 
below a given one in, refrangibility must be got rid of; but in 
order to isolate a geen in anything like purity, the absorbing 
agent must hi? off zwo points of the spectrum, removing all 
below one point and all above the other. The result is, that 
while nearly saturated yellows and reds abound—the scarlet 

e of the geraniym ıs almost perfect—hardly a good green is to be 
met with. Whe best I: know is a mixture, prepared by 
adding bichromate of potash to a strong solution of sulphate of 
coppér. The addition of a little chloride of chromium to remove 
the yellow more€ffectually is perhaps an improvement. If Mr. 
Munro would care to see the colours which Fused for the discs, I 
should be very happy to send him samples.” ; 
Terling Place, Witham, Jan. 29 J. W. STRUTT 
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: Comets’ Tails 


© May there not be a connection between the colour of the sky 
and the tails ®f comets ? : 

Suppose a comet to be surrounded’ with a wide-spread trans- 
parent atmosphere, holding m suspension matter as finely dı- 
vided afid as invisible as the sky-matter of our earth ; and suppose 
the more condensed, but still transparent nucleus to act as a lens, 
thréwing a beam of light upon the otherwise invisible mist of 
that atmosphere, could not most of the phenomena of those 
puzzling tails be thus accounted for ? 

Leicester, Jan. 28 
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Ocean Currents . 


Mr LAUGHTON’s letter inthe latest number of NATURE 
shows that the suggestion of a probable influence of differences of 
atmospheric pressure on ocean currents has not been stated with 
sufficient clearness. 

That a hydrostatic equilibrium would exist under a permanently 
unequal distribution of the pressures over the ocean, as Mr. 
Laughton argues, is not to be doubted, But is there any such 
permandht arrangement’? . KOET 

Granting that the high-pressure area of, the trade-winds is 
nearly constant, varying little from day to day, and.only expand- 
ing and contracting its limits gradually in summer and winter, 
the pressures to northward of this over the Atlantic are by no 
means so steady. Though they give on the average of the year, 
or even of tle month, a /ower pressure, yet the daily observations 
show that the pressures over wide areas may, vary considerably, 
rising at. one time to equal*that.of the Trade-wind patch, . at 
anothgr falling very much below it. ẹ Quoting from the daily 
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-barometric curves registered in the Quarterly Report of the 


Meteorological Office (for April—June, 1869), ‘On theg3th of 
May in that year, the seven statioffs whose weather is there re- 
corded (Valencif, Armagh, Glasgow, Aberdeen, Falmouth, 


Stonyhurst, and Kew) show simultanepusly a barometric pressure . | 


of 30°! inches.” On the 6th of May these stations had severally 
reported a pressure of only 28°9 inches. A difference of pressuse 
equal to that of 16 inches of water had taken plac over the 
entire extent of the British Isles, and probably over a much 
greater space. 

The system of synchronous observation is not yet sufficiertly 
extended to enabie any positive statement of the general direction 
of the movement of low pressure areas acrossghe North Atlantic 
to be made ; but there is a strong probability that such dtpres- 
sions travel in a direction continuing the path taken by the hur- 
ricanes of the West Indies, since the majority of barometric 
hollows reach the British Isles from west or south-west. Just 
as the waters are forced to rise into the central low pressure of a 
hurricane (to the extent of several feet) and to foll®w its path, so, 
in a less degree, does it seem probable that the movement of ex- 
tended and less violent dep.essions may itifluence the ocean 
currents, j 

The rate of progress of such depressions appears to be in an 
inverse ratio to their extent and depth. A West Indian hurricane 
moves onward at a rate of only fifteen miles an hour (Buchan’s 
Meteorology, p. 269), and the highest speed of European storms, 
according to the same authority, is forty-five miles an hour; but 
that minor depressions may travel with much greater velocity’‘is 
shown by reference to the quarterly report before noticed, where 
is the record of a hollow of from three to four tenths of an mch, 
which passed over the British Isles on the’ 24th of February, 
1869, at the rate of ninety miles an hour.* 

Kither in causing a considerable change in the level, or in 
rapidly moving over it, from near an area of constantly high pres- 
sure, through a region where the average pressure diminishes,” 
such depressions must surely influence the surface of the ocean, 
and either aid orretard its currents, That a difference in level of four 
inches in 1,800 miles can scarcely under any circumstances give 
rise to a current of twenty miles a dag (he? word hour m Mr. 
Laughton’s letter is probably a typographical error) is also clear, 
but the temporary difference in level may be much greater than 
this within a much shorter distance. 
north gquatorial current, moreover, in the Trade-wind region, is 
shown by the pilot charts of the Admiralty to be only from ten 
to twelve miles a day, and it is only claimed for difference of at- 
mospheric pressure that it has some small share in aiding the 
formation of the current in question. 


KEITH JOHNSTON, JUN. 
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Insulation of St. Michaels Mount, Cornwall— 
Ween did it occur ? 


THIS is a very interesting question, and the reader will be 
enabled to judge for himself, presently, whether there are not 
sufficient historical facts on record to enable us to answer—‘*‘ In 
the eleventh century.” i 

Domesday Book, date 1086, in the part relating.to “ Corn- 
valge” (ze. Cornwall), at p. 2, has the following, which I have 
translated from the abbreviatéd Latin—‘‘ The Land of St. Michael. 
—Keiwal holds the church of St. Michael. Brismar was holding 
it in the reign of King Edward. There are two hides which 
never paid the Danish tax [nunquam geldaverunt]. The land is 
8 carucates. There is 1 carucate with 1 villan, and two bordaril, 
and 10 acres of pasture. Value 20 shillings. Of these 2 hides, 
Earl Monton took away 1 hide, value 20 shillings.” And ac- 
cordingly, ay P. 11 of Domesday. Book, there appear in the 
descriptive list of the many estates of Earl Moriton, corresponding 
particulars of the 1 hide which he had taken away. ai 

Now, in the first place, Domesday Book mvés no reason what- 
ever for belieVing that, at its date, St. Michael’s Mount was an 
dsiand, neither does. Magna Britanmia, vol. 1, p. 309, where the 
Mount is called AZychel-stop, or Michael’s place. And in every 
case, while ‘‘annoting” those. holding possessions in ‘*Corn- 
valge,” there is an entire absence in Demesday Book of any 
mention of island or isfands on any of the codStg of Cornwall, 
just as if there had been then no islands on those coasts of sufficient 
extent to be worthy of mention. On the other hand, it is the 
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The Meteorological Report shows that in January, 1869, 12 depressions 
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custom in Domesday Book wher any place is an island, to call it 
so. Fog example, in vol. i, folio 75, ‘‘ Doisete” [Dorset], we 
have—',The land. of the Kifg. The King holds the island 
which is called Porland [z.¢. Portland], King EMward held.it in 
etis life.” And again, same -vol., fol. 396+—‘‘ Hanteschire [ze 
Hampshire]. These lands below written le in the isle of Wit” 
[że Wight]. . i 

- In short? the Mount could not have been an island in 1086, 
because ıt then contained at least eight times as much land as 
it does at present, probably connecting it with the mainland, 


frofa which it is even now ouly one-third mile distant. The 
truth, Sir Henry Ellis says, seems to be that a hide, a yardland, 


aknight’s fee, &ce contained no ceitain number of acres, ‘but 
varie? in different places at different times. ‘He says there are 
** four virgates in each hide, and thirty acres to make a virgate,” 
The elementary acre was 40 perches by 4 perches, as now. And, 
accordingly, the 8 carucates would amount to the respective 
numbers of acres mentioned in the last column of the following 


table‘at the resBective times :—.. ~ 


Periods Acres ina No of Total 

Carucate Carucates Acres 

Carucate temp. Richard I. Go 8 480 
do. do. 100 : 8 800 
do. Edward I, 180 8 1440 
do. 32 Edward IIT (Oxon) rr2 8 896 
do. ` Middleton 150 8 1200 


The hide is generally supposed to-have been 120 acres. N ow,, 


taking the smallest of these measures, we shall have for the two 
hides 240 acres. ‘The present area of the Mount, however, 1s only 
30 acres, so that there are 210 acres missmg. How can we 
account for them except by supposing that the Mount extended 
further, perhaps ın every direction? The hide of land taken by 
Earl Moriton was given to Mont S. Michel, * on the French coast 
where Normandy joins Britanny, in 1085. 

I have before me ‘‘ Two of the Saxon Chronicles parallel,” 
edited and commented on by the Rev. John Earle, formerly Pro- 
fessor of Anglo-Saxpn Oxfoid, from which the two following 
remarkable passages afe extructed for the respective years 1014 
and 1099. 

“*y,014. And on this year, on Saint Michael’s-Mass-Even, came 
that great sea-flood through widely this land, and ran so far up 
as never before not did, and submerged many towns, and, man- 
kind innumerable number,” p. 151. 

** 1,099. This year also, on St. Martin-Mass-Day, sprang up 
that exceeding sea-flood, and so much to harm did, as no man 
not remembered that it ever afore did, and was that same day a 
new moon,” p. 235. 

Nobody seems to contend that the coasts of Cornwall have 
simply been abraded and cut back by the action of the sea during 
the Christian period. Nor does anyone appear to doubt that 
there has been a subsidence. Now there are 210 acres of land 
missing since 1086, and in 1099, thirteen years after, we have a 
record of a catastrophe which would fully account for the loss! 
Supposing, whilst travelling in a foreign country, we were to 
come suddenly upon a city in ruins, when- we had personally 
experienced shocks of earthquake a short time before. How 
could -we doubt that the earthquake was the cause of the ruins, 
and how can we doubt that the remaikable event of 1099 caused 
the loss of land by subsidence and the Insulation of the Mount? 

Sir Henry de la Beche (Report on Cornwall, &c., p. 417, ¢ 
seg.) says “‘submarine forests are so common that ıt 1s difficult 
not to find traces of them in the district at the mouths of all the 
numerous valleys which open upon the sea, and are in any manner 
silted up.” . . . . ‘It is well known that abundance of 
roots and stumps of trees have been found és sete for some dis- 
tance on the south of the Mount. And no one seems to doubt 
that ‘*the Mount was formerly five or six miles from the sea, and 
enclosed with a véry thick wood,” and that it was called in the 
Cornish language ‘‘the hoar rock in the wood.” ° 

I havebefore me the very interesting Prize Essay by Mr. John 
E. Thomas, F.G.S., written for the National Eisteddfod, held 
at Chester, 1866, upon the ‘‘ Encroachment of the Sea between 
the’ River Mersey and@ the Bristol Channel. g + Prof. Ramsay, 
who had the adjidication of the prize, Says, ‘‘The result is so 
good, that I think this part of the Essay well worthy of the prize 
of ro/,and a medal.” Mr. Thomas does -not look further. back 
than the year 520 for his sinkings in Cardigan Bay (p. 13). Æ 
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e Jersey, Jan. 23 ` ' R ‘A. PEACOCK 
e Measurement of Mass’ 


PROF, EVERETT’S first létter containg the statement “ Descha- 
nel, m accerdance with what has been till recent years an almost 
universal custom, employs a variable unit of force, and ‘as de- 
pending upon this, a variable unit of mass, so’ that the number 
denoting the mass of one and the same body is diminished as the 
body is carned from the equator to the poles, and would increase 
up to infinity if the body fell tothe centre of the earth.” 

¢ I wished to point out that m making the standard 
of force, by defining the place whereit is to be used, we do not 
adopt a unit of mass which is variable, since if we take three 
times as much matter‘as gravitates with the unit force, we shall 
obtain the same mass at whatever point of the earth’s surface the 
comparison is made. I cannot see that the adoption of this 
methad necessitates any filing or loading of weights to suit ¢ ange 
of latitude, since we invariably employ an -ordinary balance and’ 
not a spring balance to effect our weighitigs. 

Whenever it does become necessary to compare gravitating 


forces, we are oblited to fall back upon the use of the pendulum, 


whether we adopt the old system of standards or the new, 

As a philosophical theory I am perfectly ready to admit that 
the standard pound is most’ appropriately considered as a standard 
of mass, but the employment of this standard in a text-book for 
the use of beginners seems calculated to lead to confusion. 

If we refuse to commit ourselves to the absurdity of comparin 
the quantity of one kind of matter with the quantity of anothé 
kind of matter, I hardly see how mass is to be defined except 
by means of weight, and without, for the moment at least, em- 
ploying weights as measures of force. 

The assumption of a hypothetical force of gravity not de- 
pendent on latitude seems to stand on the same footing as the 
employment of a mean solar day; itis convenient, leads to no 
confusion, and is not unphilosophical. W.M. W. 





e 
Mount Etna | ` 


IT may interest the observers who have Jately been in Sicily 
to hear that since their departure there has best a sad falling off 


in the appearance of Etna. The giand wreath of steam that’ 


used to roll out of the crater at such stately leisure. that you 
could hardly detect any movement without close attention, 
suddenly ceased about three days ago, and feft nothing more 
than a tiny wisp of smoke, rather suggestive Sa a cottage 
chimney than a volcano. I call it smoke because the colour 


x 


of twenty-four pagès will well repay ° 


gound aunit 


a 


became decidedly darker than it used to be, and the manner of o 


its dissipation is different. Formerly, after issujng from the 
crater it used to assume true cloud forms, and he about the 
mountain exactly like clouds: now, it diffuses itself as a thin 
veil over the sky ; sometimes being traceable in a streak as far 
as the coast of Calabria, Its volume is perhaps a thousandth 
part of what it was last week. It issues in a distinctly spjral 
form, the wreath oscillating apparently from side to side of the 
crater; and sometimes there are little puffs of extra size, whilst 
at others the wreath is nearly sundered. 

The date of the change cannot be very precisely given, although 
I have watched the mountain at all- hours of the day for a week 
past, in hopes of getting a correct outline of it for pictorial 
purposes. The clouds only cleared off completely yesterday ; 


but I observed that a change ım the wreath had taken place as - 


early as Friday the 13th January. The weather up to the 15th 
has been outrageously squally and rainy, but is now superb: 
Last night there wasa magnificent display of zodiacal light, 
considerably brighter than we saw it at Augusta before the 
Eclipse, and distinctly traceable up to the zenith; the apex of 
the cone reaching to within about 10° of the Pleiades. It was 


brightest about 7 P.M., but was still visible at ro P.M., when 


clouds shut it out. 
Taormina, Sicily, Jan. 17 JOHN BRETT 
d . - * t 


ü Note on Chromosphere Lines 


A VERY small but very bright prominence on the N. W. limb of 
the sun, observed at Xeres Dec. 21st, gave in addition to the 


ordinary protuberance bright lines the following—one below C 
° ° s i 
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e at 656 Kirchhoff’s scale precisely corresQonding to an iron line in 
the solar spectrum—also,3.at M601, 1605, and 1607, the reversel 
of a well-knawn group of Chromium lines, The latter I believe, 
are ney in prominence spectra. i l ; oe 
` C. A. YOUNG . 
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Eozodn Canagefse 8 z 
I HAVE just obgerved that in your number for December 22 
a correspondent revives some of the old but often refuted ob- 
jections to the organic nature of Eozoon. “As the mail closes in 
a few hours, and I have Jectures in those hours, I cannot reply 
by ghis opportunity ; but shall crave a small share of your space 
next week to show that the objections stated are unfounded ; 
and to state what ıs now bemg done here im further illustration 
of this anci@nt and veritable fossil. J. W. Dawson 
M‘Gill College, Montreal, Jan. 16 & on 


— c 


° THEebattle for the Zozoön Canadense may be left to Messrs. 
Carpenter, Jones, King, Rowney, and other eminent rficio- 
scopists, but perhaps an outsider may be pardoned fhe asks 
some anomalies to be explained. ° ' 


In the Ophytes of Bennabeola the mountain group in Conne- ` 


mara, or rather Yar-Connaught, Mr. Sandford proved the ex- 
istence of the Æozoon Canadense, and his opinion was backed 
up by Mr. R. Jones and also,-if I remember rightly, by Dr: 
Carpenter. Theie ‘are acres upon. acres of limestone in that 
country of the same age, and some of them on the same geo- 
logical horizon as the Ophytes, Ophicalcytes, Ophimagnesytes and 
Ophidolomytes; yet, in no plaec, except where Ophyte or 
one of its varieties exist, has the Eozoonal structure been found. 
Furthermore, when. the West Galway Ophytes are followed in 
depth they graduate into a Schistose-dolomyte that may be mica- 
ceous, felsitic, or quartztic, and contains more or less calcyte ; 
yet in these @plomytes there is no trace of the Eozoonal 
Structure. ` : ; 8 : 
These rocks of Yar-Connaught are said to be of Lower Si- 
“Iurian (Cambro-Silurian) age, by Sir R. I. Murchison, Prof. 
® Harkness, ang other eminent geologists. In, other parts of the 
world will’be found square miles upon square miles of rocks, of 
the same geological age, often having inliers of limestones, yet 
in them there 1syno £ozoon Canadense, it, only being found im a 
peculiar rock {pseudomorph-dolomyte) in this small tract of 
Lower Silurian rocks, in Yar-Connaught. i 
Yar-Connaiight, Jan. 23 
me í 


G. H. KINAHAN 





° op my previous letter, as alleged by Dr. Carpenter, exhibits a 
complete misapprehension of the state of our knowledge of the 
®bove fossil, I cannot plead in extenuation a want of famıharıty 
with the arguħents he again brings forward in support of, the 
organic theory. Had he, instead of explainmg away imaginary 
difficulties, addressed himself to those that really exist, his 
reply would have possessed greater value. Let us examine how 
my objections have been met. 

Firstly, then, Dr. Carpenter cannot affirm that any specimen 
of Eozoon has been obtained from unaltered rocks. He can go 
no further than to say that his best specimens are from rocks 
that have undergone the /east metamorphic change. Thus ıt 
appears after all, that itis only a question of degree in metamor- 
phism; and when we ,consider that Logan, Dawson, Sterry 
Hunt, and himself, in their original papers, cénstantly alluded to 
these Eozodnal rocks as crystallme, highly crystalline, of ser- 
pentine marble, &c., we are enabled to judge of the value of 
the diminutives ‘little ” and “least,” now used when it becomes 
necessary to the argument to solten.down these expressions. 
Sir W. Logan, who 1s an authority on the subject, says : *—“Any 
organic remains which may have been entombed ın these lime- 
stones would, if they retained their calcareous chatacter, be 
almost cê tainly obliterated by crystallisation, and it would only 
be by the replacement of the orginal carbonate of lime by a 
different mineral substance, or by an infiltration of such a sub- 
stance into all the pores and spaces in and about the fossil, that 
its form would be preserved.” It would be strange ae if, 
during the millions of years since the deposition of the Lauren- 
tian limestones, they had undergone no change, and notwithstand- 
ing Sterry Hunt’s depositional views, the consensus of opinion is 
in favour of serpentine itself being a product of alteration. 

° , *“ Geological Journal,” NÊ 81,p. 48. e 


Had Dr. Carpenter pointed out where serpentine pyroxene or 
loganite had been found, in unaltered rocks, instead of dyvelling 
upon the internal’casts of foraminifera distinguishing the Green- 
sand formation, His remarks would have been more relevant to 


the subject. These casts, ıt is well kpown, are in glauconite, a, , 


hydrous silicate of protoxide of iron and potash. Whether or 
not the silicates replacing the sarcode bodies of the fo.amimfeia 
dredged up by Capt. Spratt in the Ægean, are the *result of 
precipitation from sea water, caused by the decomposition of 
the sarcodic substance, is quite immaterial to the argument ; but 
if, as 1s assumed, the chambers of Eozoon wepe filled in the same 
manner with serpentine, and this chemical reaction was necessary 
to 1ts precipitation, how zre we to account for ghe serpentine in- 
vesting huge blocks of pyroxene, and the solid bands o the 
same mineral intercalated in the limestone? If, therefore, I ad- 
mit the possible infiltrat:on of certain silicates into the dody of 
Eozoon—did such an animal ever exist—it is no help;to those 
who favour the organic hypothesis. I have, however, neither 
affirmed nor denied such a ‘possibility, as it is eftirely outside 
of my line of argument. f i 

As regards hydrothermal action, which it appears is objected 
to if called an tò aid my theories, I may say ,it is a matter of 
indifference what the agency be so long as the alter ation is proved. 

It would take up too much.of your space for me to go 

“into the details of the ‘‘canal system,” ‘‘nummuline layer,” 
“ chamber casts,” ‘‘Stolon passages,” ‘‘ pseudopodial tubules ;” 
and such is unnecessary, as Profs. King and Rowney have pretty 
well exhausted the subject, and, to my mind, have conclusively 
proved the existence of identical forms of purely mineral origin. 
If, as is alleged, the canal system always crosses the cleavage 
planes, ‘and is never between them, such would appear to be cor- 
relative mineral phenomena, and tells against the organic hypo- 
thesis. I object, however, to a -question of such wide beating 
being settled solely on the „authority of Dr. Carpenter as a 
microscopist. It others are wrong, let him demonstrate the fact, 
which his great experience will more readily enable him to 
accomplish. à Ss. 

If I have misconstrued the following passage into an admission 
which he now repudiates, I am ready @ make ample apology-; 
perhaps, however, he will explain to what the term ‘‘ elsewhere” 
refers. After combating the notion that the zupımuline layer 
can be precisely parallel in a purely mineral produdtiorf, he says 
he is é‘prepared to maintain the organic origin of EKozoon on 
the broad basis of cumulative evidence afforded by the combina- 
tion ın every single mass of an assemblage of features which can 
only be separately paralleled elsewhere.”* 

Such 1s Dr. Carpenters unbounded faith in Eozoon—though 
every hypothesis attempting to bring it into the category of 
organic beings 1s beset with difficulties—that he would not be sur- 
prised to find ıt existing now 1n the deep-sea bottom. There 1s, 
he says, no a priori improbabılıty in such an event happening, 
and indeed there 1s not, for the persistence of types is one of the 
most remarkable of zoological facts. But as the area in which 
Eozoon 1s to be found is enlarged, and the duration of its time 
lengthened, our difficulties ‘increase. If the infillmg material of 
the chamber casts is due to substitution durmg decomposition, or 
to direct deposition as suggested by Sterry Hunt, there is no 
possible reason why we should not find Eozoon in some of the 


Immense masses -of unaltered limestone which still exist. I. 


repeat that ıt has never yet been found in such rocks; but always 
in those that have been metamorphosed. If again serpentine is 
not a product of alteration, why do we not find ıt ın unaltered 
rocks? The inference is obvious, they are correlative pheno- 
mena, and therefore Dr. Carpenter must pardon me if I decline 
at present to adopt his views. Still I am open to conviction, 


and will freely admit my error when, after some of his deep-sea. 


dredgings, he brings home the modern Eozuon fossilised with a 
silicate, and when, in addition,, it is discovered in an unaltered 
limestone fossised with serpentine pysoxene or“loganite. 
T. MELLARD READE 
Blundellsands, Liverpool, Jan. 9 , 


— 





: The Eclipse Expedition i 
How about the Êclıp$e Expedition, which, eI, presume, you 
helped to sanction? I informed the public that it would prove 
a complete swindle, and so it has turned out. As long as such 
professional liars as the Astronomical Society are allowed to 
gull the nation, what chance 1s there of arriving at the truth? 
, JOHN HAMPDEN 


* Geological Journal, vol. xxii, p, 22° 
e ° 
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: Scientific- Nomenclature the ocean we are stf more ignorant. It is, therefore, 


TuE Kakapo or Night Kaka of New Zealand, Strigops habro- 
tlus, @escribed m NATURE at p. 190 as the ground parrot, is 
called the owl-parrot by Mr. Wood in the current number of the 
*** Student.” So long as Moth names are given there is no con- 
fysion, but it is otherwise if a full description is omitted ; and I 
have to suggest that it is very desirable to adopt a uniform usage 
upon all occasions. 

It is curious to notice the analogy between the words ssittakos 
ofeancient Greece and the Aaa of aboriginal New Zealand ; as 
the Greek word has been traced to a Sanscrit origin it would 
seem that the New Zealand word must have originated since the 
Aryag descent upén India. A. H 


NATURAL SCIENCE AT CAMBRIDGE 


THE fol@wing Lectures in Natural Sciences will be 

delivered at Trinity, St. John’s and Sidney Sussex 
Colleges during the Lent Term, 1871. On Electricity 
(for the Natural Sciences Tripos,) by Mr. Trotter, Trinity 
College, in lecture room No. 11, on Tuesdays, Thursdtys, 


Saturdays, at 10, commencing February 4. On Electricity e 


and Magnetism (for the special examination for the BsA. 
degree), by Mr. Trotter, Trinity College, in lecture room 
No. 11, on Mondays, Wednesdays, Fridays, at 10, com- 
mencing Wednesday, February 1. On Chemistry, by 
Mr. Main, St. John’s College, on Tuesdays, Thursdays, 
Saturdays, at 12, in St. John’s College, Laboratory, com- 
mencing Tuesday, January 31. Instruction in Practical 
Chemistry will also be given. On Geology, by Mr. 
Bonney, St. John’s College: (1) Paleontology, on Wed- 
nesdays and Fridays, at 9, commencing Wednesday, 
February 1; (2) Lyell’s Principles of Geology, on Tues- 
days and Thursdays, at 9, commencing Tuesday, January 
31; (3) Elementéry Lectures on Tuesdays and Thurs- 
days at 11,commencing Tuesday, January 31. On Struc- 
tural and Morphological Botany, by Mr. Hicks, Sidney 
College, in the College Laboratory, on Mondays, Wednes- 
days, Fridays, at 10, commencing Wednesday, Fekruary 
I. On Physiology, by the Trinity Przlector of Phy- 
siology (Dr. M. Foster), at the New Museums, on Wednes- 
days, Thursdays, Fridays, at 11, beginning Wednesday, 
February r. The Physiological Laboratory will be open 
for pratical instruction in Physiology daily. 

It may be remembered that a year ago we pointed out 
some defects in the prospectus issued for the intercollegiate 
teaching of Natural Science by Trinity and St. John’s 
Colleges, Cambridge. We are glad ‘to find that, as will 
be found from the above statement, these have been 
rectified, and that by the appointment by Trinity College 
of Dr. Michael Foster as Prælector of Physiology, and 
by combining with Sidney College, and so availing them- 
selves of the services of Mr. Hicks of that College, who 
obtained the first place in the Natural Sciences Tripos, as 
lecturer on Structural and Morphological Botany, the 
staff has been greatly strengthened, and the prospect of 
thorough teaching proportionately increased. The lectures 
are open to members of the other colleges upon payment 
of a small fee. 





OCEANIC VERTEBRATES * 


i 

S2 far as concerns terr distribution, animals may be 
divided into two classes, the tenants of the land and 
fresh waters, and the inhabitants of the ocean. In the 
one case their boundaries depend upon the form and ex- 
tent of continents past and present; op the other, upon 
the corresponding limits of the oceån. 

Little enough is as yet known with certainty about the 


general distribution of terrestrial animals ; about those of 


* Note intorno alla distribuzione, della Fauna Vertebrata nell'oceano, presse 
durante un viaggio intorno al Globo, 1865—68, dal Professore Enco Hillyer 
Gigholi. Firenze, 1870, 8vo 96 pp. ; . 
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*have been prepared with reference to a com 


with great pleasure that wef have received Prof. Gig- 
liol’s notes on the vertebrated animals Which wer: 
met with during the voyage of the Italian ¢ngate 
Magenta round the world. The scientific command of 
thig expedition was originally entrusted to Prof. Philippi 
of Turin. Upén his lamented death at Hong Kong, the 
author of,the present treatise, wÈ belieye, succeeded ‘to 
the post, and is now busily engaged in working out the 
results obtained by the expedition in every branch of 
natural history. The present memoir, although founded 
on observations made during the voyage of the Magenda, 
seems to be only incidentally connected therewith, and to 
tition for 
the Chair of g@oology and Comparative Anatomy at the 
Royal Institute of Prattical Studies ın Florence. 
Professor Giglioli commences his remarks by treating of 
the oceanic fishes met with during his voyages. Although 


it is quite true, according to the popular idea, that the ® 


sea i$ full of fishes, it must be recollected that those that 
inhabit the mid-ocean are quite distinct from those that 
swarm round*the coasts, and are not nearly so numerous. 
At the same tinte, many of them are remarkable for their 
brillant colour, and are otherwise of special interest. It is 
difficult, says Professor Giglioli, to describe the beauty of 
the Coryphena hippuris when first taken from the 
water: a thousand different tints of deep azure and golden - 
yellow sparkle over its body, which, however, fade upon 
death with Surprising celerity. Other oceanic fishes aye 
the large 7hersytes, various species of Tunny, the well- 
known Pilot fish (Vaucrates), and the Echeneis, concern- 
ing which such marvellous tales are told by ancient 
writers. But, perhaps, the most attractive of all the group 


‘to the oceanic traveller are the flying fish€s (Erocetus). 


Of this genus*six species were met with during the 
voyage of the Magenta, each appearing to have a peculiar 
district of the ocean assigned to its range. 

Of the class of reptiles which Professor Qiglioli next 
speaks of, two orders only have oceanic representatives— 
namely, the Ophidia and Testudinata., Of the sea- 
snakes three species were met with befonging to the 
genera Hydrophis and Pelamis. This peculiar family of 
serpents was formerly supposed to be confined to the 
Indian Ocean ; but it has of late years been discovered 'to 


+ 
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extend its range over the Pacific, even up to fhe Gulf of æ 


Panama. Of the marine Turtles likewise three species, - 
all well known, were observed. 


The class of birds, which follows third in Pxof. Giglioli’s z 


memoir, is much better represented on the so-called “ deso- 
late” ocean. Members of four large families of this class 
frequent the seas traversed by the Magenta, which were 
chiefly those belonging to the southern hemisphere. Thèse 
are the Penguins (Sphenzscide), the Petrels (Pro-ellarii¥@), 
the Gulls (Lavide@), and the Pelicans (Pelicanide). A fifth 
great oceanic family, the Awks (A/czdez), replaces the 
penguins in the Arctic Seas, and was not met with by Prof. 
Giglioli, The most abundant of all oceanic birds are, of 
course, the petrels and albatrosses, of the family Procel- 
lariidz, many of which pass by far the greater part of 
their lives in mid-ocean. Upwards of forty species of this 
group are enumerated as having been encountered during 
the circumnavigation of the Magenta, amongst which are 
several supposed to be new to science, and which are pro- 
vided with new names accordingly. 

The mammals of the ocean, which the present memoir 
lastly treats of, belong to three very different orders : 
the Cetaceans, Seals, and Sirenians. Of these the first 
alone pass their whole existence in the salt sea. All the 
marine Carnivores, so far as we know, habitually reso-t 
to land, or at all events to ice, which in polar regions serves 
the same purpose, and of the few existing members of the 
Sirenia, one at least is rather an inhabitant of fresh water 
than of salt. Prof. Gigtioli’s observations are chiefly 
confined to the Cetaceans, of which thirteen or fourteen 
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yecies were met with in various parts of the ocean | upon, affords ample opportunities for the studen. s 
aversed by the Magenta, 9 ° | nature who has the use.ef his hands and eyes. In se 
At the encof his memoir, Professor Giglioli gives a kind | a single frigate ọn such a voyage, the poverty-stnic 
of journal of his voyage, ‘containing the approximate lati- | government of Italy does not hesitate to put on board a. 
tude and lon itude of the Magenta upon each day of her | band of scientific observers. Does Mr. Childers do the. 
| species of vertebratgs | same, when he sends hi flying squadron round the world , 
i fans. Further assis- | composed of the larzest ar 
bution of oceanic life is afforded | wealthy England can prod 
t in which the track of the vessel he does not. Any applicatic 
the names of thé principal | for a naturalist on such an occasion, 
ch spot are likewise given. | | stereotyped refusal, and the answer tt 
een that even an oceanic voyage round | no funds to devote to such purposes, and no spac 
ut counting the foreign lands “touched | Spare. | PLS 
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EARTHQUAKES AT FIUMB DURING THE The year 1870 is not to be taken asa fiir specimen 
YEAR 1870 ` ithe frequency of earthquakes in this place. „It. 


cidedly an exceptional year, both in’ this. res 
. DHE, following list of earthquakes at Fiume during the with es ard to ‘the eater, ‘which: was ) 


i 
yéar 1870 is sent by a correspondent at that tan, | able throughout the whole twelve months, 












to whom it was furnished by Prof. E. Stahlberger, of the: autumn and December was marked by an abno mal. > 
Naval Academy, togefher with an extracts from the amount of rain. About the time of the December full- 






Journal of Meteorological Observation kepg at that Insti- | neoon a large halo of broad bands was noticed by our < 
_tution, condensing the remarks, &c., of the original, and | | corréspondent and others at about 8 P.M. On the zoth of 


omitting such details as are of mere local interest, as well | May, at about 9 P.M., a very faint Aurora Borealis was 
aS ‘descriptions of the apparatus used in marking direction, | visible. n 



















































































o Noy e Day. ai ‘Pisce, | Duration. DIRECTION, REMARKS 
ot Feb. 28. 0.22 Pat | About 4 sc Apparently T This beginning of the series of earthiqankes CAME $0. unexpectedly shiek no 
| N.N.E. to S.5,W. apparatus was in readiness for marking the exact direction. — The: 
| speck was violent; the oscillations succeeded each other with great a 
i “g | vapidity. ian Ea 
| Mar. | 8.57 PLM, | § sec N.N.W. to S.S.E. | An alarmingly violent shock, the mast vidlent that has occurred here for: è . 
i : ; ” : many years, Its commencement was sudden; it was accompanied by ae 
l hollow, roaring sounds: the escillations extreme! pid. Of ‘all the 
| : shocks during the year, this was the most r@markable, It produced 
* disastrous effects on the village of Clana, situate inland 2} hours distant 
| ê | ` drom Fiume. Out of the 150 houses there, go were rendered uninhabite = 
' l able, and the rest were more vk less injured. The walls mostly fell oute- 
| Wards, and no lives were lest. ~{N.B. Not many walls fell, but very many 
| were cragked the whole way down, and the houses left m so unsafe a 
| _ condition that they were uninhabitable. I saw the village mysilf some 
bd | time after the catastrophe, bute before. the repairs and rebudding were 
| ;, made —A, M. SMITH} 
| Mar.2 | About 1.15 A M | iN Wee to SE. or | Slighter as to violence, 
: n ; . to 
| Mar. 4 i RAS A Me | g sec, N.W. to S.E | Oscillations very rapid. On the přecedin evening, at 7.5,a slight vibration of 
f i ] | the earth was perceptible, lasting, with interruptions, two minutes: The 
> i | same phenomenon was again observed at rr y4, about three hours there- 
i | | fore before the actual earthquake 
| April ab o3esame | 4. | eaten | Two distinct shocks. separated by an interval of two or three seconds. 
Mayo | 4164.M. | i Coane | Vibrations or tremblings were observed on April 29, at 7.30 A.M. and 4.28 
i | FM, and on May 4, at 2.30 A M. 
i Mayle | asam | 
do. | Gag A.M, | 
E da. | 45 BM | TE 
Ai i s38 l ee Vertical | This was one of the more violent shocks, and was also felt at MA o 
fe | 1.30 AM, ne NW. toS.E. | Slight. TE 
ae) ie i OREK A My ee do.. | do. Eo 
o] BRO AM : ion ; Vertical | Violent. It consisted of two distinct movements, separate 
| l ai, i i i ofa few seconds, and was preceded by a Header die sou 
| do. [gas as Mt i ; do. | Violent. h 
i do. i 4-30 AWM. i R | N.W. to S.E. | Slight, 
do. : SOAM | n | do. i do. 
l do | QIAM i . | _ do, | do. 
= do. 0 950A M . do. | do. 
d da Fr 38 a | do. do. 
i do. | BPM ee z ‘do. | de. 
| do |; During the | ee do. ; do, 
| © | night; time not | 
a a en specified | oo j r 
cga Mayiz | GRAM. ; s : eis | dow 
ms fl do ,  EGIQGRM. | ‘ | ʻi o da. 
Eg | > May 14 i O.5O A.M, i ry i tee ats | do. 
Be >. Mayo 2 w@enm | i mre? A slight shel prgceded by & hollow arcane noise some short: time 
acc ee eee | | previously. 
ae AS. “do, | wo25PM. | ve | Ae of short duration, but of some violence, consisting of two distinct shogks, 
ay f Mayı 1257 PM | tone pases -| Two slight shocks, following close onone another. 
. #23. o Mayao o Q26 AM l a, ee | Slight. 
“Bg May ar | HS ALM. | eee a Shght preceded by a rolling noise of long duration, at 1.45 P.M. vibration, 
30. | May. 23 - 8.25 Me | aah, HE ee E sligne 6 
o 3t do, | Aboutia4s EM ose. ; | * * . 
32 Juns 2 O27 AM. | 3 sec. soe | Somewhat violent. $ i A 
33 Sept. 25. 1 §%43 A.M, Lo 4 Sec. veeeae @ | Slight, with loud thundersnoise. 
Be oF Oct. 13 | 4 30 PLM H krka f j ae cone à | ght, 
45 Octer7 | go BLM, i Kate l Siak cet A faes shock, with loud noise, 
Dec. 15 , ‘ : Moderately violent, 
H ee ar E 
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* THE GENESIS OF SPECIES* 
e 
[ Tsis a remarkable ilMstration of the apparently fitful 


manner in which our knowledge of ‘Nature increase, 
that the event which has probably been more fruitful 
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"have no means of poosnising it as such. As a matter of 


than any other during the present century in inducing, 


practigal advances in the study of Natural History, was the 
promulgation of a pure theory, the publication, namely, by 
Mr. Darwin and Mr. Wallace, of the doctrine of the Origin 
eof Species by means of Natural Selection, We saya pure 
theory, because the genesis of a new species is a phe- 
nomenon which never has yet, and probably never will, 
come consciously under the cognizance of man. We see 
forms of animal and vegetable life die out before our eyes, 
but their birth is not within our ken. As Mr. Darwin has 
pointed out, even should a new species suddenly arise, we 
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act, new plants a¥d animals are constantly being dis- 
covered in all parts of the globe. Even in gur own small 
and well-searched island, the additions within fhe last 
twenty years of more or less conspicuous flowering plants 
to our native flora are not inconsiderable ; but no naturalist 


, suggests any pther mterpretation of this, than that either 


they have been overl8oked before, have been recently in- 
troducea from other countries, or that tlfe seeds have been 


buried forages in the soil. None the less, however, does 


it seem possible, or even probable, that we may eventually 
arrive at a correct solution of the problem by a rigorous 
induction from known facts. 

So recently as the date of the publication of the first edi- 
tion of the * Origin of Species,” in 1859, Mr. Barwin wrote, 


“The greaf majority of naturalists believe that species are 
® 


Fic. 1.—Leaf Butterfly in Flight and Repose. 
The lowest apparent leaf on the stem is in reality the under side of the wing of the same butterfly which is represented in 
the upper part of the picture. . 


immutable productions, and have been separately created ;” 
and the statement has been repeated in sybsequent edi- 
tions. We think, however, that it is impossible, at the 
present time, to sustain the correctness of this assertion. 
A writer in the “ Botamische Zeitung ”} has,recently shown 
that there is some reason to believe that Linnzeus himself, 
in l#ter years, considerably modified the rigidity of his 
adherence to the doctrine which he laid down so de- 
cisively in his eaglier writings :—“ Species tot numeramus 
quot diversæ forme in principio sunt Preate.”~ During the 
resent century, how- | to t 


eighteenth’and the first half of the 





| 





keen powers of reasoning and prodigious knowledge of 
Nature—Lamarck, Buffon, Geoffroy St. Hilaire, Owen (in 
his earlier writings), and some others—who were bold 
enough to enunciate the theory that species have been 
created by a process of evolution from earlier closely- 
allied forms of life. Since the publication of the “ Origin 
of Species,” we may say that almost the whole body of 
the younger naturalists of this country and of Germany— 
Von Baer, Huxley, Spencer, and Haeckel leading the way 
after Darwin ang Wallace—have given in their adhesion 
doctrine of Evolution. It is only within the last 


ever, it was only a few naturalists of more than ordinarily | twelvemonth that the evolutionists can claim so great an 


accession to their strength as that distinguished systematist, 


* On the Genesis of Species.” By St. George Mivart, F.R.S. (London : | the President of the Linnean Society.* 


Macmillan and Co., 1871.) 
t Botanische Zeitung, Sept. 9, 1870. 
i t Linn. Phil, Bot. Aphdr. 157, P. 99. 
. e 
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* Bentham, “On the Species of Cassia,” a 


Society in 1870, but not yef published. , 
- 


paper read before the Linnean 
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e Along with this theory, these two §riters introduced 
another, of the modus operandi by wich this evolution 
is mainly or entirely effected, that of a process of Natural 
Selectiog from spontaneous variations. This doctrine was 
supported by an enormous array of facts, and by a 
* brilliancy of argument which caused it at first to be as 
eagerly and generally adopted as the other. During 
e i 
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the last few years, however, it may be said that a reaction 
has been setting in in an opposite direction, and attentjon 
has been widely called to difficulties in the way of the 

adoption of the théory of Natural Selection, at first over- 
looked, the force of some of which been admitted, 
with his usual candour, by Mr. Darwin himself. Some of 
these objections were pointed out by Mr. J. J. Murphy in 
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Fic. 2.—Upper Figure—Antechinus ao ae imnphacen fal). 


è Lower Figure—Mus delicatulus 
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Fic. 3.—Cuttle-fish, Ventral and Dorsal Aspect, 


his elaborate essays, entitled “ Habit and Intelligence,” 
published in 186g; on others Mr. Mivayt dwells in the 
volume now before us, the most recent contributign to 
this d ent of literature. 

A theory*may be true, and yet may not be ade- 
quate. To take an illustration from the realm of mind. 
The believer in the doctrine of innate ideas will 
admit *that the greater number ‘of our conceptions 


acental), 





are the result of habit, imitation, agd training; he 
believes, however, tRat there are others whicl cannot thus 
be adequately accounted for, and which are fnnate and 
independent of subsequent education. In the same 
mamner Mr. Mivart and those who think with him freely 
admit the potency of Natural Selection to have uced 
the greatér,number of the specific forms and « ic 
structurés w@ see around us ; for the production of others 
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they believe that it can be proved to be inadequate, and | of Mimicry; contgiding that Natural Selection is incom- 
thas we must look to some other innate principle for theire petent to account either @or the first or last. stages of 


_forpation. Mr. Mivart supports his arguments with so | such wonderful instances of protective resemblancees that 
much cogency of reasoning, so great a‘knowledge of ang- | epresented in our illustration. As this subject has been so 
tomical structure, and so complete an acknowledgment of | recently discussed in these columns, we need not dwell upon 
the strength of his opponents’ position, that they cannot | it further than to remark, that we thir 
be digregarded bv any one interested in the subject. His Shave supponed hig case with arguments of even greater 
objections are the more deserving of careful consideration, | force, had he extended his observations to the vegetable 
inasmuch as he ‘states that he was himself by no means | kingdom. The only object which it h@s been conjectured 
disposed o*iginally to dissent from the theory of Natural | can be gained by a plant imitating a diferent species or a 
Selection, if only its difficulties could be solved, but that | foreign structure, ts to attract insects to assist in the dis- 
he has found each successive year that deeper considera- | tribution of its pollen. The most remarkable instanges of 
tion and more careful examination have more and more 
brought home to him the inadequacy of Mr. Darwins 
theory to account for the preservation and intensification 
of incipient specific and generic characters. It behoves, 
therefore, every Darwinian to satisfy himself that either 
Mr. Mivaf"’s premisses or his line of argument is unsound, 
The objections brought forward by the author are 
summed up as follows :—(1.) That Natural Selection is 
incompetent to account for the incipient stages of use- 
ful structures. (2) That it does not harmonise with the 
co-existence of closely similar structures of diverse orig. 
(3) That there are grounds for thinking that specific dif- 
ferences may be developed suddenly instead of gradually. 
(4.) That the opinion that species have definite though 
different limits to their variability is still tenable. (5.) That : 
certain fossil transitional forms are absent which might But besides these superficial resemblances, there are 
have been expected to be present. (6.) That some facts | also analogies of organic structure in different classes of 
of geological distribution supplement other difficulties, | the animalkingdom, which Mr. Mivart holds to be eqfally 
(7.) That the objection drawn from the physiological | opposed to the theory of Natural Selection. He refers 
difference between “ species” and “ races” still exists unre- | especially to the existence of the higher organs of sense, 
futed. (8.) That there are many remarkable phenomena | as the eye, in at least three distinct and independent lines 
in organic forms upon which Natural Selection throws no | of descent, the Mollusca, the Annulosa, and the Ver- 
light whatever, but the explanations of which, if they could | tebrata, an objection already pointed out by Mr. Murphy ; 
be attained, one throw light upon specific origination. If | to the resemblance between the shells of certain Mollusca 
and Crustacea, the valve being moved in each case by 

analogous muscles ; to the analogy betwe&n the different 

families of Marsupials and the different orders of Pla- 

cental Mammals ; and to numerous other instances, These 

might be supplemented in the vegetablé kingdom by the 

similarity in the mode of opening of the anthers in Ber- 

are those which Mr. Mivart has most closely worked out, | beridacea and Lauraceæ, or the extraordinary resemblance 
Hitherto the attention of those scientific naturalists | of certain Conifers to flowerless plants. The wood-cuts 
who have concerned themselves with the intricate prob- which we give illustrate the remarkable resemblance hg- 
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the curious resemblance of the flowers of certain orchids 
to insects and other animals. One of the Most singular 
of these is the well-known bee-orchis. But,as Mr. Mivart 
remarks, Mr. Darwin, in a course of observations extend® 
ing over a series of years, has never.seen a bee alight 
on this orchis. The most noteworthy resemblanges again 
ofeplants zz/er se. unconnected with organic affinity, are 
not in the flowers, where they mjght be useful, but in the 
leaves, or èn the whole stem and foliage. It is difficult to 
conjecture ayy advantage that is gained by the close re- 
semblance between an African Euphorbia and a South 
American Cactus, the imitation being carried out in the 
most extraordinary manner throughout the vegetative 
organs, the flowers being, of course, totally unlike. 


| 
| 
| 
| 
: 
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these objections are not new, they are at least sustained by 
new arguments. They are evidently of very unequal value. 
The third is very difficult of proof or disproof. The 
fifth may be true in our present state of knowledge, but 
would be very unsafe by itself asthe basis of an argument. 
The first, second, and eighth are of greatest value, and 


lems of organic life, has been directed almost exclusively | tween an ordinary European mouse and an Austrdlian 
to the animal kingdom. This may have arisen fromthe | marsupial (Fig. 2); the stracture of the cuttle-fish with 
greater attractiveness and practical interest of the study of the brain, cartilaginous cranium, and complex audito 
zoology, or from the fact that in the popular mind (and | herve, presenting so many similarities to those of the 
we fear the error is not confined to mere “popular” | higher Vertebrata, and yet belonging to a different line of 
writers) natural history and zoology are considered con- | descent (Fig. 3); and the curious bird’s-headelike pro- 
vertible terms. Be this as it may, the number of botanists, | cesses found in some of the higher Polyzoa (Fig. 4.)* 
with the illustrious exception of Mr. Darwin himself, who Of exceptional structures, none is more interesting in a 
look on their science in a philosophic spirit, is lamentably | philosophical point of view than the neck of the giraffe. 
small, We believe, however, that more light will be found | This has been explained on Darwinian principles from 
to be thrown on the problem of the genesis of species by | the occurrence in its native country of occasional periods 
a consideration of the phenomena of the vegetable than | of drought, during which those giraffes only have survived 
of theanimal kingdom. Plants have less power of adapt- | which had the power of reaching somewhat higher 
ing themselves to new conditions, or of finding for | branches of tht trees ; and this peculiarity, being advan- 
themselves more congenial surroundings, than have | tageous, was Aas ae oe i and continually augmented 
animals. Their locality and their food gre, as it were, | during each period of drought by the process of Natural 
prescribed for them by the circumstances of their birth ; Selection. To this Mr. Mivart. objects, firstly, that if 
here, therefore, we might expect to find the rule of the this explanation is correct, many other African animals, 
survival of the fittest to reign supremee We believe, | which have no greater power of endurance or of migra- 
however, it would be very difficult to substantiate any | tion than the giraffe, ought to have elongated necks ; and 
inst@nces of species of plants. being supplanted by other secondly, that in the intervals between the droughts the 
closely allied species, similar to those well-authenticated long neck would be a positive disadvantage, as requiring 
in the case of the rat and the cockroach. Plants when | a greatly increased size and strength of muscles to support 
first artificjally introduced into a*newtountry undoubtedly it, and would, cqnsequently, be lost befoge the next drought 
frequently spread with extraordinary rapidity, to the de- | set ig. To take another instance of the commencement 
struction of weeds belonging to native races; but this is | of an organic structure which is universal in all the higher 
evidently not the mode in which species have supplattted classes of animals ; there 35 scarcely anything more im- 
one another in a state of pure nature. à explicable than the separation of the sexes, if we suppose 
Under Mr. Mivart’s first head, he deals with the subject animals with distinct sexes to have ogiginated by the pro- 
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the imitation by plants of foreign objects is in the case of ~ 
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ces$ of Natural Selection from those simẹle forms which 


propagate by cell-multiplication 8r spontaneous fission. 
bd . 
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Fic. 5.—An Annelid dividing yee te ously. e 

(A new head having been formed podouing a inder end of the body of the 
+ parent. 


We have not space to enumerate all our author’s argu- 
ments, for which we must refer our reagers to the volume 
e e .* 


i>. ‘ 


itself, wherein even those who differ from his conclusions 
vll find a mine of physiological information and ingenious’ 
speculation. Nor can we do more than allude to tfe 
theglogical portion of the work, wherein he ably defends 
the doctrine of Evolution y ane both the odium theo- 
logicum and the odium antitheologicum., 


® “The present state of the argument we take to be this :— 


The theory of Natural Selection, in the hands of Mr. 
Darwin and Mr. Wallace, afforded a simple, a beautiful, 
and a valid solution of the erigin of a large number of the 
organic phenomena by which we are surrounded ; by 
many disciples of Mr. Darwin it has been assumed, per- 
haps too rashly, as adequate to account for*the entire, 
evolution of all the existing forms of animal and vegetable 
life from one or a few primordial germs. To this idea, so 
seductive in its very simplicity, a number of more or less 
cogent objections have now been urged. It is possible 
that on still closer examination, these objection will be 
found to break down ; but in the meantime we must sus- 
pend our judgment ; and in order to save defeat, the 
next move must be made by the advocates of Natural 
Selection, a primd facie case against them having at all 
events been made out. Mr. Mivart has no counter 
theory to propose, beyond a belief that there exists in 
all organic life an innate pewer analogous to intelligence, 
which controls their actions as reason does those of men. 
Should the inquiries which are now being energetically 
pee on every side result in our acquiring more accurate 

nowledge of such a force, it will be safe to predict that 
to it will then be ascribed a more easy and natural solu- 
tion of many phenomena which we are now forced to 
attribute to Natural Selection. i 

ALFRED W. BENNETT 








NOTES e °> 
THE Royal Commission on Scientific Instruction and the Ad- 
vancement of Science is about to resume its sittings, and meet- 
ings will be held at 6, Old Palace Yard, Westminster, on Thurs- 
day, February 9; Friday, February 10; Monday, February 13 ; 
Tuesday, February 14, at 11.30 A.M. 


IN the recent changes which have taken place in the Royal 
Mint by the deaths of Professors Graham and Miller, Dr. Sten- 
house, F.R.S., lost his position as Non-resident Assayer to the 
establishment. Several of our leading chemists, including Sir Ben- 
jamin Brodie, and Professors Williamson, Frankland, and Odling 
thought that this was an opportunity for recognising the services _ 
which Dr. Stenhouse had rendered to chemistry by his numerous 
researches, and they requested Dr. Lyon Playfair, M. P., to bring 
his claims before the Premier. We have now the gratification 
to announce that the representation has been successful, and that 
Her Majesty has directed that a pension on the Civil List of 1007, 
should be given to Dr. Stenhouse “‘ in consideration of his scien- 
tific attainments. ” 


THE shelling of Paris has been disastrousto M. Desnoyers, the 
librarian of the Museum, who lost his son by it. The celebrated . 
Abbé Moigno, editor of Zes Mondes, was slightly hurt by the 
breaking of a glass, from an explosive shell. The private 
apartment of M. Milne-Edwards was visited by a shell which has 
done much harm to the valuable furniture. Agother shell 
penetrated into the Gallery of Zoology and®caused much damage • 
to the glass-work ; and again another into the Gallery, of 
Mineralogy, in the very place where M. Daubrée performs his 
experiments on artificial meteors ; but happily it had exhausted its 
force, and did but little herm. e Many instances of thisgdescription 
have occurred, where shells were sent to their utmé@st range, 
and did not explode under such circumstances. The reverse 
has h&wever been observed, for one shell falling in the Seine 
with great forcg, the water offered resistance like a solid body, and 
explosion tapk place : the effect was curious. A shell fell in the 
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courtyard of the Collège de France when M. Levavasseur. was. 


fecturing on political economy, and the young professor was na 5 


afturbed by the projectife, portions of which broke through the 
windows. He continued lecturing, saying, “ Those who fear such 
things have only to leave the place.” 


THe addition to the building for the Museum of Comparative 
Zoology at Cambridge, at an expense of upwards of 60,000 dol- 
lars, is rapidly going on. Prof. Agassiz has returned to 
Cambridge with restored health, and with new plans for the | 
enlargement of his museum. Prof. O. C. Marsh, of Yale College, 
has just retusned with his party from the Rocky Mountains, 


THE Jndépendance Belge, in its number for January 9, Pub- | 
lishes an extract from the Comptes-rendu de? Acadimte des Sciences, 
in which M. Elie de Beaumont describes the experiments used 
in directigg the course of the balloon which fell at Rheims. In 
accordance with what was said in one of our recent numbers, M. 
Elie de Beaumont, who. had witnessed the ascent, explained to 
his colleagues that the wind was. bearing to the East, but that 
owing to the deviation the balloon would reach Switzerland ! 
He was, however, most unfortunate. The captain of the diretting 
balloon arrived recently at Lille. Experiments directed by M. 
Mangon have proved that a balloon g0,c00 cubic metres measure- 
ment requires forty-two foot-pounds to move with a rapidity of a 
yard per second, which is a very important result for future ex- 
periments. The mass of gas and balloon is about three tons. 


Mr. J. HoOpKINSON, the Senior Wrangler of 1871, is a native 
of Manchester. He was educated at Owens College; and at 
Easter 1867 obtained the Senior Mathematical Scholarship at 
Trinity, after open competition. In 1868 he also obtained the 
Sheepshanks Astronomical Scholarship. In1867 he was awarded 
the exhibition chemistry and Natural Philosophy, at the first 
examination for the B.Sc. degree at the London University ; and 
at the second examination for the same degree in the following 
year he carried off the Scholarship in Mathematics and Natural 
Philosophy. Mr. Jas. W. L. Glaisher, the Second Wrangler, is 
the son of Mr, Jas. Glaisher, F. R.S., director of the Meteoro- 
logical Department at the Greenwich Observatory, He received 
his education at St. Paul’s School, where he gained the first 
mathematical prizes in 1805, 1866, and 1867, On leaving 
school he entered Trinity College with a Senior Campden 
Exhibition. He is the author ofa paper read before the Royal 
Society in March 1870, on the numerical value of the sine- 
integral, cosine-integral, and exponetical-integral, 


THE Delegate Government of Bordeaux has established a 
Scientific Commission, presided over by M. Marié Davy, the 
meteorologist, and having amongst its members the Professor of 
Analysis at the Polytechnic School of Paris, M. Silberman, 
Head of the Physical Laboratory at the College de France, and 
some local scientific celebrities, | 


b semen 


M.. LEVERRIER is said to be hiding ina country place near Mar- 
seilles, assuining a false name, and living like a private man with 
one of his intimate friends, - a 


M. THÉNARD, a me ibe of the French Ynstitute, who had 
retreated to. his home on the Côte d'Or, was taken prisoner 
„and sent to” a fortress in Germany as a hgstage. The Pre- 
sident of the French Institute has protested against the 
arrést. M. Thénard is the son of the celebrated Professor of 
Chemistry, and belongs to the agricultural section. He is a 
landed gentlemam of consider able : property. 





THE efephants and other. animals of the same description 
at the Jardin des Plantes were sacrificed to the. necessities 
of the war. Members of the French Institute were pres&it on 
the spot in order to witness the effects of the shoig on the huge 
brutes, and some parts of the body were set aparte for careful 
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was appointed by the President of the United States to comman 


| ineeation: Me ilne- Edwards i ukde Advantage ‘of * 
“circumstance to pl parea paper, which must have been already 
presented to the French Institute, and which ®ill creaté a sensas 
tion in the scientific world. sd 





DURING last session the American Congress made an appr- a 
priation of g0,000 dollars for Arctic exploration, with the promise 
that the scientific operations of fhe expedition were to be pr 
scribéd by the National Academy of Sciences. Captain Hall = 





the expedition in question, and a commission of the National: — 
Academy, recommended by Professor Henry, is to acf#in con- 
cert with him, and to prepare a manual of scientific inquiry for the 
use of the expedition, ‘which will, undoulsedly,” says the- 
America Naturaigt, ‘interest a large circle of readers when - 
published.” sad 


MR. A. HYATT has been appointed Professor of Palæontglogy z 
at the Massachusetts Institute of Technology. ‘Mr... S, Morse. 
1as been chosen Professor of Comparative Anatomy and Zoology: 
at Bowdgin College, and has been ‘appointed lecturer in the same, 
branch at the Maine Agricultural College. Dr. A. S, Packard, 
jun., editor of the American Naturalist, is to lecture on Economic 
Entomology at the same. institution. Mr. B. H. Emerson has 
recently been elected Professor of Geology at Amherst College, 
the chair Alled for so many years by Dr. Edward Hitchcock, sen. 


THE American Naturalist states that Dr. Hagen has recently 
returned from Europe, having purchased, through funds supflied b¥ 
a lady in Boston, for the Cambridge Museum, a Parisian collection 
of weevils of great extent and value. He hasalso brought over 
his own unrivalled collection of Neuroptera, Its presence in the 
United States is most fortunate for this @epartment of ento- 
mology. TMe same journal gives us the following additional 
items of entomological intelligence :—Congress is about to print 
an entomological report by Townend Glover,gthe entomebegi of 
the Agricultural Department. It will form an exceedingly useful 
work, and will deserve the widest circulation. Mr. P. R. Uhler, 
of Baltimore, has ready for publication by the Boston Society of 
Natural History, descriptions of the Hemiptera of the Harris 
entomological collection. Gradually the unpublished results of 
the labours of Dr. T. W. Harris are beieg given to the public. 


* ob aid 
Mr. J. A. M‘Nie., who has made two expeditions to @Mtral 

America, is now in Philadelphia preparing for a third archeo-. 

logical excursion to Nicaragua. = 


In the number of the Quarterly Journal of Education for 
January is a short article on school books, in which occur the 
following remarks, which we commend to the notid of those in- 
terested :—** The vast majority of elementary works axe written 
specially as aids to assist the student in cramming a certain 
specified subject, so that he shall be able to pass some particular 
examination. Now every examination differs to a certain extent 
from any other examination, and text-books are therefore required 
to point out and elucidate these differences. For example, one is. 
told that it is afmost imperative to use Buckmaster’s. Chemistry i in. 
preparing for the science examinations, whilst Miller's, Wiliam- 
son’s, Gill’s, or Barff’s works upon the subject, although admitted © 
by competent authorities to be the best of their kind, are kept in 
the background. On the other hand, in preparing for the London 
University examinations, it is better to use the latter works... . 


Frequently, again, an examiner writes and publisheg a text-book, | 
and, of course, he has a predilection for the peculiarities of his” 


own offspring ; and, by so framing his questions that a knowledge 


of Ais book is secessary, he increases. itg sale, and thereby the 
_balgnce at his bankers.” 
contained in the last sentence, we think the 
out a weak place in our examination 
-are made—and these do not come fron 
the mode in which questions: are ‘sometimes: pat at these exami- 


Without subscribing to the inuendo 

: Journal here points 
at complaints 
andidates—that 
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natiðns renders: them -impossible to-be answded clearly by any 
student who bas not been tramed ım the partic&lar school of the 
examiner, though Re may possess a°competent knowledge of the 
subject. Ths is a great evil, and ought to be looked into. 





i WE have received the first four numbers of what seems likely 
to be a very useful series of publicat‘ons igsutd by authority of 
thé University of New „Haven, Connecticut, and'termed “ < The 
University Series.” Two of these’ are 1eprints of the “well- 
known knglish treatises :~—Prof. Huxley “On the Physical Basis 
of Life,” and Dr. Jas. H. Stirling ‘*As Regaids‘Protoplasm, 
in referemfee to Prof. Huxley’s Essay.” The remaining two com- 
prise Prof. Copes essay ‘‘On the Hypothesis of Evolution, 
Physical and Me®aphysical;” and Prof. G. A. Barker of Yale 
C ollege ‘On the Correlation of Vital and Physical Forces.” 


A RECENT number of Z’//lustration Horticole contains an 
interasting paper on the Botanic Gardens of Kew, by M. Andié, 
prefaced by some details regarding similar establishments ine 
Europe, From this it appears that the first was established 
at Padua m 1545, followed by that of Pisa; those of Leyden 
and Leipzig date respectively 1577 and 1579. The Montpellier 
garden was founded in 1593, that of Giessen in 1605, of Stras- 
burg in 1620, of Alturf in 1625, and of Jena in 1629. The 
Jardin des Plantes was established in 1626, and’ the Upsal 
Garden in 1627; that of Madrid dates from 1763, and that of 
Coimbra from 1773. At the end of the eighteenth century, 
&cordisg to Gesner, more than 1,600 kindred establishments 
existed in Europe. England comes late in the list, the Oxfoid 
Garden not having been founded until 1632, and long remaining 
the only one m the kingdom, 


WE learn from the Scottsh Naturalist that the work of fitting 
up cabinets for the reception of the Natural History collection 
in the Pa Paisley Museum 1s 1apidly approaching completion ; and 
that the opening is @xpected to. take place shortly. The geological 
and botanical specimens aie mostly, if not all, British, and will 
form a valuable reference collection for students. The large and 
valuable reference libłary will contain a choice selection of 
scientific works. 


THE revenue cruiser Moccasin, according to the Technologist, 
has been suppliedevith a new marine drag, that is, one of those 
substitiftes for an anchor which will, it is said, effectually prevent 
a ship’s drifting even ım the heaviest weather. The success of 
experiments made and reported to the Treasury department has 
caused a contract to be made with a New York firm for the 
construction of several of these marine drags ; and ıt is the inten- 
tion to supply all vessels in the Revenue service with them. To 
vessels off a lee shore, in stormy weather, the marine drag must 
be a most desiiable protection against shipwreck. 


SINCE the American publishers abandoned the reprinting of 
the Chemical News, our American friends, says the New Yoik 
Technologist, “have no resource but to subscribe for the original 
London edition. We do not regret this. What" they lose in 
cost they moie than gain in neatness and accuracy, and also in 
the fact that they do not have to wait a month for their news,” 


Mr, ANDREW MURRAY has published in the Fjeld some re- 
marks upon eight samples of hohey which have been forwarded 
by M, de Solsky, of the Agronomic Museum of St. Petersburg, 
to the South Kensington Museum. The honey was produced 
by bees fed in districts where there was a great preponderance of 
the following plants :—-Aeseda odorata (mignonette), Tura parvi- 
foha, Dracocephalum mildavicunt, Carduus nutan’, Fagopyrum es- 
culentum (buckwheat), Epilobium angustifolium, Echinm vuigare, 
each plant being represented by one of the samples. The eighth 
consisted of honey flavoured by the herbs of the Steppes of 
Central Russia, and this was the best of all in taste. Next came 
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that from the mignonette, then that of the lime-tree ; the buck-, 
wheat honey Leing beyond question the Worst. è 





OnE of the most interesting and oann trees of Sumatra fs 
the Camphor-tiee, Dryobalanops caniphorg, This camphor 
ttracted the attention of the earliest voyagers, and was then, as 
it ts now, an important artıcle of commerce with China and Japan, 
the people of those countries attributing to it extraordinary virtues 
and paying a high price for it. The tree grows to a height of 
100 or 130 feet, ‘and forms a trunk 7 to ro feet in diameter. The 
quantity of camphor contained in the tiunks is very unequal, the 
young trees appear to contain little or none. 
an average, about “nine trees are required to produce rco lbs, 
weight of crystallised camphor. It is obtained by cutting down 
the tree and dividing the wood into small pieces, in the divisions 
of which the camphor 1s found. It differs in the form of its 
crystals from the camphor of commerce, 1s harder, more brittle, 
and does not so readily condense, Great quantities are used by 
the Bataks for the preservation of the corpses of their chiefs. 
The trees aie spread over a portion only of Sumatra and Borneo, 
and generally occur im localities into which commerce and civi- 
lisation have as yet but little penetrated. Notwithstanding the 
continued destruction of the trees, for the sake of procuring the 
camphor, no means are taken for the future preservation of the 
species, This camphor is seldom seen in this country, except in 
museums. The Chinese eagerly. buy it in preference to the 
ordinary camphoi-—~then own produce—which they send in such 
large quantities into the European markets. 


THE habit of branching among palms, though constant only in 
the Doum palm (Ayphene thebaica) of Egypt, is not uncommon 
in other genera, and notably amongst Palmyias (Borassus flabelli- 
jormus) and Cocoa Nuts, (Cocos nucifera), figuresaqd descriptions 
of which have been published in the Linnea’ Society’s Transac- 
tions, According to a eonespondent in Ceylon, banching 
Cocoa Nuts, Palmyras, and Arecas, are to be seen theie in 
plenty, bestes other curious freaks of the Cocoa Nut, such, for 
instance, as the growth of two or three trees from one nut. In 
the Racket Comt at Colombo, we are told that five trees are 
now flourishing (or at least were at the time the letler was 
written) which have proceeded from the same nut. Originally 
there were eight in all, but thiee have died, probably by the 
nourishment being drawn away from them for the sustenance of 
the other five. 


THE use of the fruits of Zaughinia venenifera in Madagascar 
as an ardent poison is of great antiquity, and is one of the 
still remaining superstitious customs ardently believed in by 
savage nations. The system of administering the poison has 
been often told, but the followmg account from a private letter 
of an eye-witness differs in so many points from those we have 
before read that we give it entire. The fruit was taken, 
bruised, and boiled whole. A fowl was boiled, and the broth 
set aside. Three pieces of the skin of the fowl were cut and put 
into the broth ; a cupfull of poison was first administered, fol- 
lowed by ancther of the bioth containing the three pieces of skin, 
If vomiting did ngt speedily set in, the poison soon killed, but 
if it did, 1t was kept up by constant exhibition of the broth and 
warm water until the three pieces of skin were ejected. Should 


the skins obstinately remain, it was held as evidence of guilt, * 


and another dose of the poison was administered. = 


‘SOME discussion has taken place in Indian circles on the 
authenticated, but unprecgdented, fact of a tigf&ss having been 
shot near Octacamund, by Colonel Christie, while she was forty 
feet from the ground in a tree. Many observers state that a tiger 
when in danger, and at the foot of a tree, does not take to a tree, 
and in the inundations only gets on to the lower branches, A 
leopard does take to a tree. 
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It 1s said that, on, 
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TE HEAT SPECTRA 


. @ 
7 NOTICE in NATURE, vol. i, p. 28, an account of 

some very important researchés on Heat Spestra, 
made by the late Professor Magnus; and I am gratified 
to think that some observations which I made on the sub- 
ject in the years 1858 and 1859 were confirmed by thif 
eminent German philosopher. 

In a paper read before the Royal Society of Edinburgh 
in 1858, I showed that rock-salt absorbs heat radiated 
from rock-salt in larger quantity and more powerfully 
than other kinds of heat; and also that the amount of 


eabsorption of rock-salt for heat increases with the thick- 


lampblack heat. 


ness of the absorbing plate. These are the fourth and 
fifth results of Professor Magnus. His next result is very 
interesting, namely, that the high diathermancy of rock- 
salt does not depend on its small absorptive power for the 
different kinds of heat, but on the fact that it only 
radiates, and consequently only absorbs, heat of one kind ; 
while almost all other bodies at the temperature of 150° 
F., emit heat which contains only a small fraction or none 
of those rays which are given out by rock-salt. 

_ Certain experiments which I made in 1859 lead me to 
think that Professor Magnus was quite justified in ‘his con- 
clusion that the heat radiated and absorbed by rock-salt 
is a peculiar kind of heat. These experiments, which are 
described in the Transactions of the Royal Society of 
Edinburgh, are as follows. I tested the quality of the 
heat radiated by rock-salt at 212° F. by transmitting it 
through three different screens :~— 


a A screen of mica. 
B One of mica split by heat. 
y One of glass. 


It was found that a mica screen, which passed about 31 
per cent. of@oudiyary lampblack heat, passed only 18 per 
cent. of rock-salt heat; or if we call the proportion of 
black heat passed by the mica roo, that of rock-salt heat 
.will be 58. Again, it was found that while 20 per cent. of 
lampblack heat ere through a screen of, split mica, 
‘the proportion’of rock-salt heat transmitted through the 
same screen was only 154 Pe cent, These numbers are 
‘to one another as 100 to 76, - 

Lastly, with réspect to a glass screen, calling the pro- 
portion of lampblack heat which passed 100, that of -the 
‘rock-salt heat which passed the same screeri: was 57.’ 

-1 On these results I remark as follows :—It is“ already 
‘well known that rays of great refrangibility, or small wave 
length, pass through glass or mica more readily than those 
-of,an opposite character. The difficulty with which rock- 
‘salt heat penetrates these substances as compared with 
‘ordinary heat, might therefore lead us to infer that the 
wave length of this heat is greater than that of ordinary 


ma 
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_If we now look to the relative transmission of the two 
descriptions of heat through mica split by heat, we see 
that the facility of transmission is yet in favour of ordinary 
heat, but not so strikingly as with a screen of common 
mica, This will be seen from the following table :— 


Transmission of Transmission of 


Nature of Screen Ordinary Heat Rock-salt Heat 

; i at 2r? e at 212° 
Mica . a ssa Ioo . : 58 
Maca split by heat . IOO s.. 76 


Compare this With the following table, deduced from 


. the results given by Professor Forbes :— 


Transmission of Heat ‘Transmission of 


Nature of Screen from Blackened Brass Black Heat 
- ® ; at 7co" F at zy’ F. 
a Mica ʻor5 inch thick .« 109.. 52 
*Mica split by heat, . 100 . . v . 64 


From a comparison of these two tables, it will be “seen , 
that, as tested by, the two substances, mica and mi¢a split ` 
by heat, rock-salt heat at 212° F. bears to orginary heat of 


that temperature a relation similar to that,whigh ordinary |- -~ 


* & s 


J| this was by the method of ċupellation. 


heat at 212° begs to heat at 700° ; that is to say, that*just 
as-heat of 217 has a a ee wave-length than. heat of 
700°, so rock-salt heat at 212° has a gréater wa%e-length 
than ordinary heat at that temperature. -Ané the surface 
stoppage produced by splitting the mica, telling mest 
powerfully upon heat of high temperature, or small wave- 
length, while tht stoppage by széstance is in the opposite 
direction, we see how the ohe effect tends, to a certain 
extent, to neutralise the other, rendering the proportions 
of différent kinds of heat passed by split mica, more nearly 
alike than those passed by ordinary mica. In connection 
with these remarks I may state that neither the sadiation 
nor the absorption of a plate of rock-salt is sensibly in- 
fluenced by roughening its surface with emery paper. 

All these experiments concur in showing that heat from 
rock-salt posses$es very great wave-length, and probably 
heat from a thin plate of this substance, at a low tempera- 
ture, may be found to possess a greater wave-length than 
any other description of heat which can be eshibite® =~ 

* The observations of Professor Magnus with respect to 
the nature of the heat from potassium chloride are very 
interesting ; unfortunately I did not make any experiments 
on this suBstance, but I did on some others in the shape 
of powder. í 

I found that the comparative radiation at 212° was as 
follows :— f 


From lamp black . » 100 

Alum in powder . Ioo 

White sugar . . 987 > `o 
Sulphate of potash 88-1 

Nitrate of potash . 86°7 

Table salt 83°F 


The experiments of Prof. Magnus on the reflection of 
heat are also of the very greatest infportance, and they 
strengthen the evidence (already overwhelming) in favour 
of that view which regards light and heat as varieties of 
the same agent differing in nothing excgpt wave-length. 

BALFOUR STEWART ^ 
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ON THE METHOD OF ASSAYING SILVER 
AS CONDUCTED IN THE INDIAN MINT* 


BY DR H. E. BUSTEED, OFFG9 ASSAY MASTER - “i - 


THE method of assaying silver, as now ‘in use inhi M?S 

Indian Mints, is one peculiar to them ; it was introduced 
into the Calcutta Mint about the year 1850, and thence extgnded 
in course of time to those of Bombay and Madras, 

It has been favourably reported on and described more’ or 
less in detail as an official duty by various assay officers to local 
‘Mint authorities in India ; but beyond this it would appear that 
no attempt has been made towards giving publicity tosthe prac- 
tical working of the process, or to making generally known the 
laboratory details of this method of assay. i 

It has been suggested to the writer that some such attempt 
now would be not only interesting but useful, as after twenty 
years’ experience of ıt, the assay offices in the Indian Mint must 
be in a position to assign its true value to a method which has 
been used fox the assay of an immense importation and coinage 
of silver bullion. To render it more generally intelligible, and to 
show wherein the process about to be explained contrasted with 
those in more general use, Dr. Busteed very briefly adverted to 
the principles on which those processes depend for their results, 
omitting details ‘and technicalities. In modern acceptance, the 
principal duty of an assayer is to ascertain the proportion of the 
precious metals present in any sample of mixed metal submitted 
to him for examination, so that from the result of his investiga- 


~| tion the proper value may be assigned by calculation to the mass 
| which the sample is supposed to represent. 


This the assayer éffects by separation of the precious metals 
from the coarser ones. The most ancsxent means of effecting 
He explained the 
principle of this method, what skill and experience it required on 
the-part of the operator, and how it still fell sort of accuracy in 
its results. - - o T’ 
-~* From the Proceedings of the Asiatic Society of Bengal. . oF 
m, s : 
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Its shortcomings led to the invemtion of Meine process by 
Gay-Lussac, known as the volumetric, or humml, method, which 
is much more accurate, and 1s now practised very generally on 
the Continent. Its principles were briefly glanced at. Its in- 
troduction, however, into the Indian Mints was not considered 
desnable by their assay officer for certain reasons, a few of which 
were given. The method of cupellation,s tSerefora, being not 
accurate enough for the purposts of buying and selling bullion, 
and that by the French process bemg considered not well Suited 
to Indian Mints, it became necessary to look out for and intro- 
duce into the Mints of this country a process more likely to 
answer all the ends in view. 

This object was attained by the adaptation and introduction of 
the process now in use, viz. the ‘‘ Chloride process of assaying 
silver.’ Hitherto it had never been resorted to, except on a 
very small scale. Assayers appear to have shrunk"from the 
manifest difficulties of manipulation in colfecting, drying, and 
weighing the precipitated chlomde of silver. The credit is due 
jo Mr. James Dodd, a former Assay Master of the Calcutta 
Mint, of haing so simphfied, modified, and systematised the 
details of this method, as to render its application to the assay® 
ing of silver on a large scale easy and accurate. . The principles, 
and an outhne of the details of the process were then @iven, an 
understanding of some of the chief appliances and gfeps in the 
manipulations being assisted to by suitable photographs. The 
system of weights in use, and the quantity of the sample taken 
for assay, were also seep as well as the points wherein 
this system might fainly be considered better suited to a Mint in 
India than the other methods. 

In conclusion Dr. B. alluded to the vast amount of silver 
@ulliom which this process enabled the assay officers of the 
Indian Mints to deal with confidently and accurately during the 
past fifteen years.’ In one year alone, that of 1865-66, the im- 
portation of silver bullion reached to the immense amount of 
over fourteen millions sterling, so putting to a crucial test the 
system of assay usedefor its valuation. 








` œ SOCIETIES AND ACADEMIES 
LONDON 


Royal Society, January 12.—‘‘ On Fluoride of Silver,” Part 
II., by George Gore, F.R.S. An exhaustive account of the 
behaviour of argentic fluoride in vessels of platinum, carbon, 
and various fluorides in contact with chlorine, bromine, and 
iodine at various temperatures, When argentic fluornde is com- 
pletgly decomposed by chlorine in platinum vessels at a 1ed heat, 
the refction agrees with the following equation’ -— 


2 4 Ag F+4Cl+Pt=4AG Cl, Pt F, 


Vessels of cryolit® and of fluor-spar were found incable of re- 
taining argentic fluoride in a melted state. Other vessels were 
also made by melting and casting various mixtures of earthy 
fluorides, at athigh temperature ; and although forming beautiful 
products, probably capable of technical uses, they were not 
capable of retaining silver fluoride in a state of fusion. Numerous 
vessels were also made of seventeen different fluorides by mould- 
ing them in the state of clay and baking them at siutable temper- 
atures; these also were found incapable of holding melted 
fluoude of silver. Argentic fluoride was only superficially de- 
composed by chlorine at 60° Fahr, during thirty-eight days. 
When heated to 230° Fahr. during fifteen days îm a platinum 
vessel in chlorine, ıt was very little decomposed. Chloride of 
silver heated to fusion in a platinum vessel in chlorine corroded 
the vessel and formed a platinum-salt, as when fluoride of silver 
was employed. An ‘aqueous solution of argentic fluoride agitated 
with chlorine evolved heat and set free oxygen, in accordance 
with the following equation :— 


8 Ag F+8Cl+H,O=5 AgCl+3AgCl0O+ 8HF+0, 


or 


7AgCl+AgClO,+8HF+0. 


Dry hydrochloric acid gas completely decomposed argentic fluo- 
ride in a melted state, but only acted upon it superficially at go° 
Fahr. <A saturated aqueous solution of argentic fluoride was 
not precipitated by chloric acid. Perfectly anhydrous fluoride of 
silver was only superficially decomposed by contact with bromine 
in a platinum vessel dunng thirty-six days at 60° Fahr., or during 
two days ab200° Fahr. At a low red heat ia vessels of platinum 
. a Cuad 
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gentic fluoride was completely decomposed by a current of 
bromme vapour, a portion of its fluorige being expelled an@a 
portion corroding the platinum and forming an insoluble com- ` 
poufid of fluonde of platinum and bromide of silver. In carbon 
boats at the same temperature the whole ef the silver-salt was 


econverted into bromide, the boat being corroded and the fluorine 


escaping in chemical union with the carbon. The actiqn of 
bromine on an aqueous solution of argentic fluoride was simular 
to the action of chlorine. A solution of argentic fluoride yielded 
copious precipitates both with hydrobromic and bromic acids, 
Under the influence of a temperature of 200° to 600° Fahr. m 
closed platinum vessels, iodine very slowly and incompletely de- 
composes argentic fluoride without corroding the wessels, and 
produces a feeble compound of argentic iodide, fluorine, and 
iodine, from which the two latter substances are expelled at a 
ied heat, At a red heat im platinum vessels, iodine produces 
argentic iodide, and in the presence of free argentic fluoride cor- 
rodes the vessels in consequence of foi mation of platinic fluoride ; 
iodine and fluorine pass away together during the reaction. In 
vessels of carbon at the same temperature, argentic iodide is 
formed, the vessels are corroced, and a gaseous compound of 
fluorme and carbon is.produced. By treating an aqueous solu- 
tion of argentic fluoride with icdine, similar results are produced 
as with bromine and chlorine; a similar solution yields copious 
precipitates both with hydnodic and iodic acids. A mode of 
analysis of iodine is also fully described in the paper. A known 
weight of iodine was dissolved in absolute alcohol, a strongsolution 
of argentic nitrate of known strength added to it in proportions at 
a time with stirring until the colour of iodine exactly disappeared. 
The mixture was evaporated, the free nitric acid expelled by 
careful heat; and the residue weighed, The residue was then 
heated to fusion to convert the iodate of silver into iodide, and 
again weighed. ‘Two experiments of this kind yielded accurate 
results, and the process was easy and expeditious. 


anuary 19.— ‘On the Structure and Development of 
the Skull of the Common [Frog (Rana temporaria)” by W. 
Kitchen Parker, F.R.S. At the close of my last ‘paper, 
‘On the Skull of the Common Fowl,” eI Sp8ke of bring- 
ing before the Royal Society another, treating of -that of the 
osseous fish. I was working at the early conditions of the sal- 
mon’s skull at the time. I was, however, led to devote my 
attention tognother and more instructive type early ın the fol- 
lowing year; for it was then (January 1869) that Professor 
Huxley was engaged in preparing his very important paper ‘On 
the Representatives of the Malleus and Incus in the other Verte- 
brata” (see Zool. Proc. May 27, 1869). In repeating some of 
his} observations for my own instruction, it occurred to me to 
1enew some researches I had been making from time to time on 
the frog and toad. ‘The results were so interésting to us both, 
that ıt was agreed for me to work exhaustively at the develop- 
ment of the frog’s skull before finishing the paper on that of the 
salmon. On this account Professor Huxley mentions in his paper 
(af, cit. p. 406) that he leaves the Amphibia out of his de- 
monstration, and that they are to be worked out by me. The 
amount of metamoiphosis demonstrable in the chick whilst 
enclosed in the egg, suggested a much more definite series of 
changes in a low, slow-growing Amphibian type. I thmk that 
this has been fully borne out by what is shown in the present paper. 

The fist of the ten stages into which I have artificially divided 
my subjeet is the unhatched embryo, whulst its head and tal pro- 
ject only moderately beyond the yelk-mass. Another stage is 
obtained by taking young tadpoles on about the third day after 
they have escaped from their glairy envelope ; a few days elapse 
between the second and third stages, but a much longer ume 
between the third and fourth, for the fourth stage 1s the perfect 
tadpole, before th®limbs appear and whulst it is essentially a fish 
with mixed Chimeroid and Myxinoid characters, Then the 
metamorphosing tadpole is followed unt it is a complete and 
mmble frog, two Stages of which are examined, and then old * 
individuals are worked out, which give the culmmating characters 
of the highest type of Amphibian. 

The early stages were worked out principally from specimens 
hardened in a solution of chromic acid ; and ethe rich umber- 
biown colour of these pxtparations made them espegially fit for 
examination by reflected light. S 

Without going further into detail as to the mode of working 
my swbject out, and without any lengthened account of the 


- results obtained, I may state that the followmg conclusions have 


been arrived &t, riamely, that the skull of the adult is lughly 
compound, being. composed of :~ ; - 
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* 4st. Its own proper membranous sac’; ‘ 

@nd. Of a posterior part which is a continuation, in an unseg- 
mented form; of the vertebral column; « 

3rd. Of lamine which grow upwards from the first pai? of 
facial arches, and whech enclose the fore part of the membranous 
sac, just as the “investing-mass” of the cranial part of the 

notachord invests the hinder. part ; . 

3rd. The ear-sacs and the olfactory labyrinth become inextri- 
cably combined with the outer case of the brain. - 

. And sth. The subcutaneous tissue of the scalp: becomes 
ossified in certain definite patches; these:-are the cianial -roof- 
bones. Around the mouth there are cartilages like those of the 
Lamprey an the Chimera; but these yield in ‘interest to the 
pope facial bars, which are as follows, namely :— > +=. - | 

irst pair the “ trabeculæ.” o Too oa D Tasen 
Second pair the mandibular arch. - - "+ 3 ad 
Third pair the hyoid arch. a co 

, And fqurth to seven pairs ; these are the branchials. 

| These are all originally separate pairs of cartilaginous rods ; 
and from these are developed’ all ‘the complex structures of the 
mouth, palate, face, and throat.’ Thé pterygo-palatine arcade is 
merely a secondary connecting bar developed, after some time, 
between the first and second arches. - : 

Meckel’s cartilage arises as a segmentary bud from the lewer 
part of. the second; and the ‘‘stylo-cerato-hyal,” as a’ similar 
secondary segment, front the third arch. - = 

1 By far the greater part of the cranium (its anterior two-thirds) 
is developed by out-growing laminz from the trabecule, which 
after a time become fused with the’ posterior or. vertebral part of 
the skull, . ` fo s 

When the tadpole is becominga frog, the hyoid arch undergoes 
a truly wonderful amount of metarmophosis: + . 

- The upper-part, answering to the hyomandibular of the fish 
(not to the whole of it, but to its upper half), becomes the 
“incus,” and a detached segment becomes the ‘“‘ orbiculare,” 
which wedges itself between the incus and the ‘‘stapes.” The 
stapes is a “bung ” cut out of the ‘‘ear-sac,”. The stylo-cerato- 
hyal is set freef rmesghigher and higher, and then articulates with 
the “‘opisthotic” region of the ear-sac; in the, toad ıt coalesces 
therewith, as in the mammal.:,The lower part of the hyo- 
mandibular coalesces with the back of the pier of the mandibular 
arch; and the ‘‘symplectic” of the osseous fish ed whilst 
the tadpole is acquiring its limbs and its lungs, and then melts 
back again into the arch m front ; it is represented, however, in 
the Bull-frog, but not in the common species, by a, distinct bone. 
_ ‘This very rough and imperfect abstract must serve at present 
to indicate what has been seen and worked out in this most 
instructive vertebrate. . 


‘‘ Modification of Wheatstone’s Bridge to find the Resist- 
ance of a Galvanometer Coil from a Single Deflection of 
its own Needle.” By Professor Sir W. Thomson, F.R.S. 
In any useful arrangement in which a galvanometer and a gal- 
vanic element or battery are connected through whatever trains 
or network of conductors, let the galvanometer and battery be 
interchanged. Another arrangement is obtained which will pro- 
bably be useful for a very different, although reciprocally related, 
object. Hence, as soon as I learned from Mr. Mance his 
admirable method of measuring the internal resistance of a galvanic 
element (that described in the first of his two preceding papers), 
it occurred to me that the reciprocal arrangement would afford a 
means of finding the resistance of-a galvanometer coil, from a 
single deflection of its own needle by a galvanic element of un- 
known resistance. The resulting method proves to be of such 
extreme simplicity that it would be. incredible that it, had not 
occurred to anyone before, were it not that-I fæl to find any trace 
of it published in books or papers, and that personal inquiries of 
the best infogmed electricians of this country have shown that in 
éhis country at least its a novelty. It consists simply in making 
the galvanometer coil one of the four conductors of a Wheat- 
stéme’s bridge, and adjusting, as usual, to get the zero of current 
when the bridge contact 1s made ; with only this change: of plans, 
that the test of zero is not by a galvanometer in the bridge itself 
showing no,deflection ; but by the, galwanometer, the resistance 
of whose doil is to be measured, showing an unchanged deflection. 
Neither diagram nor further explanation is necessary to make this 
understood to anyone who knows. Wheatstone’s bridge. a 
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Chemical Society, January 19.—Professor Odjing,’ ERS; 
Vice-President, iùn ‘the chair. The following gentlemen were’ 
elected- fellows --R. Bannister, H.’ T: Browny J." Moss, Ri” 

. ; e n ”. 
e 








J. Moss, E. Pot The fellowing papers were read :-—‘* On 
the action of sulphuric acid on the natural alkaloids,” by Henry 


' E. Armstrong. On heatitlg narcotine with sulphuric acid, which 


had previously been diluted by‘its own volume of water over 

«the water-bath, and subsequent addition. of ammonia to tHe 
mixture, a body is obtained which shows at once the properties 
of dimethytaarcotihegthe base which Matthiessen and Wright 
had obtained from narcotine by means of jhydrochloricacid. The 
reaction takes place, therefore, according “to the-equation— 

Ca Hg, N O; +H, 5 Os = Ca Ha N O; + CH, HS O, 

' From 'this result the author concludes it becomes ‘evident that 
Gerhardt and Laurent’s view, who regarded this bo@y as an 
amide, must be abandoned. On’ treating codeine in a’ similar 
manner, and dissolving the base obtained in‘ hydrochloric acid, 
à crystalljne’hydrochlorate was obtained. An afialysis of the pro- 
duct showed it to bẹ hydrochlorate of codeine. The first action of 
sulphuric acid results, therefore, in the production ofan isomefic 
codeine. By the further action of sulphuric acid, 1 molecule ‘of 
water is removed from 2 of codeine—then 1 H, O from 1 codeine» 

nd finally, apomorphine seems to be formed. On this last point, 

owever, ‘further evidence has yet to be awaited. ‘ ‘On the 
origin of nitrates in potable waters,” by Ch. Ekin.—The author 
found nitfic acid in ‘the water of a spring whick is ‘very remote 
from any ag@ncy that could impartto it decaying ‘animal matter. 
On'closer examination, he found that the water in question had 
passed through a fossiliferous stratum: This’ observation neces- 
sitates a modification of the “previous sewage contamination 
theory.”-—‘‘ On an alkaloid from Cinchona bark, hitherto unde- 
scribed,” by Dr. Howard. , This new alkaloid was obtained from 
the mother liquors of quinine salts. It isa yellowish oil which 
cannot’be sufficiehtly purified for ‘analytical purposes. ‘The for- 
mula of its platino-chloride corresponds with the formula assigned 
by Gerhardt to the anhydrous platino-chloride of quinine. Mr. 
Macleod exhibited an ingenious little contrivance by means of 
which eudiometer’ tubes which have lost the outer portion of 
their discharging wires may yet be made uséof. i 


Mathematical Society, January 12.—Mr. W. Spottiswoode, ` 
F.R.S., President, in the char. The Rev. J. Wolstenholme, 
M. A., Christ’s College, and Mr. R, B. Hagward, M. 2> Ste 
Fellow of St, John’s College, Cambridge, were proposed for 
election. ‘There was a large attendance of members to hear Prof. 
Peirce, of Harvard, give an account of the methods made use 
of in his-‘*Linear Associative Algebra:”* The President .con- 
veyed to the author the thanks, of the society for his interesting 
communication, Other papers communicated were ‘‘ On Systems- 
of Tangents to place Cubic and Quartic Curves,” by-Mr, J.J. 
Walker, M.A., and “On the. Order and Simgularities of .the- 
parallel of an Algebraical Curve,” by, Mr. S. Roberts, M.4.% In 
the course of the evening Mr. Roberts stated the following con- 
struction as being mechanically more convenient than one @lis- 
cussed in a former paper ‘‘On the Pedals of Conics :”—In a 
plane, if a limited straight line, whose, length is, equal to the 

: distance between the centre of two equal circles, moves with an 
extremity on each, the locus of any point rigidly cofinected with 
the line will consist of a circle, and a bi-circular quarti¢é with a 
third node. =: 


- Entomological Society, January 23:—At the Annual Meet- 
ing this day» held, Mr. A. R. Wallace, President, in the chair, 
the following gentlemen are elected to: form the’ Council for 1871, 
—~Messrs: Butler, Dunning, Fry, Grut, Higgins, M'Lachlan, 
Major Parry, Pascoe, E. Saunders,-Stainton, S. Stevens, A. R, 
Wallace, and Professor- Westwood. ‘The following officers for 
1871 were-subsequently elected :—President, Mr. A.-R. Wallace ; 
Treasurer, Mr, S.- Stevens ; Secretaries; Messrs. M‘Lachlan and 
Grut. Librarian, Mr. Janson.- An Address was -read by the 
President, which will he published 7 extenso im -the Society’s 
Proceedings. BB PST Saas “ae e - 


Ethnological Society, January 24.—Professor Huxley, 
President, in the chair, The -Rev, Dr.-Steere read ‘a. paper 
‘On the Tribes and Languages of East Africa.” The author, 
who had resided for several years at ,Zanzibar,: described in 
detail the Swahilis, a mixed race, half negro and half. Arab, . 
belonging to the Shafi school of Mahommedans. “Many éxamples 
of ther folk-lore were introduced, and a detailed description was 
given of the ‘Swahili ‘language. A’ comparisop was instituted 

etween the Swahili, Shambala, Yao, and Nyamwezi languagés, 
which all belong to the great Bantu family. Mr. Hydé Clarke’ 
spoke upon this comihunication:—A paper was read ‘‘On thé 
weapons and impléménts used. by the Kafr Tybés and’ Bushmen 
è 
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of South Africa,” by Dr. Carl Is. Griesbajh. The author 
described the primitive method of iron-smeltin§ practised by the 
Kaffirs, and alluded to the knowledge of certain mixed metals, 
such as braSs, possessed by some of the northern tribes. A 
description was also given of the native method of gold-washing, 
carried’on in some of the tributaries to the Zambesi. The 
degraded state of the Bushmen was refered to,eand it was 
remarked that although they a% ignorant of iron-working, they 
yet possess some artistic taste. Among the South African 
implements attention was directed to the musical instruments, 
which the author considered to have been derived from the 
Arabs, Dr. Theophilus Hahn made some philological remarks 
upon this paper, and gave some illustrations of the Hottentot 
clicks. The President announced that this was the last meeting 
of the Ethnologétcal Society as a distinct body, and read the 
terms of union whereby an amalgamation had bee& effected 
beween the Ethnological and Anthropofogical Societies of 
London, under the common designation of ‘‘ The Anthropological 


Jnstįțute of Great Britain and Ireland.” 
+ 


A 


wo 


EDINBURGH | r eee LTS, : 
* | a’continuity of the shales on the nortli side of the Calton Hill 


Royal Physical Society, January 25.—Mr. C. W. Peach: : 


prev dent, in the chair.- The secretary exhibited æ beaunful 
srecimen of the snowy owl Strix nycka, shot nearyBaltasound, 
Shetland, on the 24th of Decemter. It was a female, and the 
remains of a dunin and a jack snipe were both found in its 
stomach. The facial disc and legs of the bird: were pure white, 
the rest of the bird was whitish, barred all over with rich 
brown. Another specimen was seen in the same locality, pro- 
bably the male bird. A curious specimen of a young rook was 
exhibited. It was of a uniform dull brown or ash colour, instead 
of the usual black colour, the bill being lightest coloured, and it 
was feathered down to the base of the bill.—Mr. G, F. Barbour, 
of Bonskeid, exhibited to the society a fine specimen of the 
spotted rail, Crea porzana. It was shot on the -lands of 
Preston, near Linlithgow, in a bog on. the hullside,—Note on 
the Nesting of the Kingfisher, Alcedo ispida, byeProf. Duns 
The opening to the nest was twenty-two inches below the surface 
of the bank, and a little more than four feet above the water. 
The aiitrance to thè nest was by a rounded passage, two inches 
wide at the front, increasing a little in size as it reached the oval 
chamber, or nest proper, and being only twenty-one inches long. 
The chamber was fopr inches broad, six long, and four high. 
After looking at the notices of the kingfisher’s nest in the litera- 
ture of ornithology, I find that the specimen before us sheds 
light on the following moot points:—1. The passage did not 
slope upwards, but wa» horizontal, the bottom being about half 
an Wch below thé bottom of the nest. *“ Instinct,” says Montagu, 
“í has taught them to have the entrance to their habitation ascend- 
ing, by which meansthe filthy matter runsoff.” The matter re- 
ferréd to is the thin, watery foeces of the young birds, which soon 
becomes fetid. In this case the end indicated would be partially 
gained by the greater thickness of the small bones laid down in the 
passage than in the nest—-the passage being thus brought to the 
level of fhe nest, and an imperfect kind of drainage supplied, by 
which, fgr atime, the watery fouling would be taken from the sur- 
face. 2. Thehole was not the old hole ofa waterrat. 3. There 
were no traces of withered leaves or grass or feathers in the nest. 
The bottom was covered with the bones of minnows. The nest 
proper was perfectly dry, though the passage, especially at the edge 
of the nest, was wet and fetid. As the bones when disgorged” must 
have been wet, it would appear that the pellets must have been 
scattered by the birds and left to dry before the egg§ were dropped. 
4. Itis evident from this specimen that the bones of small fishes 


are as truly the lining of the nest as feathers are of the nests of many , 


other birds —~‘‘ Note on the Plaice,” Flatessa Vulgaris, by Prof. 
Duns.—* Note on Lithodes Afuia, fem.,” by Prof. Duns. The speci- 
men was taken at Elie, Fifeshue, in December last. It isa female, 
When received it was loaded with spawn, attached to branching 
tubes, situated beneath the abdominal plates; the size and 
arrangement*of the abdominal plates, the presence and state of 
the ova, and the light shed by this specimen on the spawning 
. time, of which Bell and others say they know nothing, deserve 
to be noted. Lthoda Maia, though occurring,in the Firth, is 
no doubt one of our 1arer crabs. —‘‘ Note on Gadathea strigosa,” 
by Prof. Duns, New College.—Mr. C. W. Peach exhifited 
Antholithes an® its fmit (Cardtocarfon) with specimens of 
Ffalonia, Flabellaria, and other fossil plants, from the Coalfield 
near Falkirk.—C. W. Peach exhtbited a large collection of fossil 
plants from the coal at the Cleuch No, 1 pét, and-the brickwork 
near Falkirk,‘ last summer. Amongst them ‘was a sewes of 





n SE Pitcairniæ, some with its fruit, Cardiocarpon, attached? 
this being the fist instance of the kindjat present known. Me 
stated that Calamitesy associated with magnificent fronds eof 
Fidbellariıd' Corassifolia, were abundant. Lefidodendron, Ha- 
lonia, Ulodendron, &c. &c., were much rarer ; altogether, they 
showed that the flora’of the coal period of Scotland was varied 
and of great beauty. He added that they were more interegting 
from, the fact that several of them were generically ‘and speci- 
fically identical with plants described in his $‘ Acadian Geology,” 
by Principal Dawson, found in the coalfields of Canada and 
America, even to the minute shells of Spirordrs still adhering to 
the fronds of Flabellaria,—“ Notice of the Discovery of a new 
locality, near Edinburgh, of the Lower Carboniferous rocks 
haying fossils equivalent to the Buidiehouse and Wardie Series,” 


by Mr. D. Grieve. Mr. Grieve read a notice of a new fossili- 


ferous deposit discovered by him in certain shales and sandstones 
at Lochend, near Edinburgh, and which are situated on the east 
side of the loch. Mr. Grieve was led to make a seagch in this 
quarter from an indication given by Mr. Geikie, ten years ago, 
in his ‘‘Geology of the Neighbomhood of Edinburgh,” that 


would likely be found between that place and Lochend, and 
which indication he had now verified’’ Mr, Grieve described the 
shales as belonging to the Lower Carboniferous formation, and as 
being equivalents of the sandstones and shales of Buidiehouse, 
Wardie, and Granton. He obtained Calamites of larger size and 
better marked than ‘those found in the other localities stated 
as being ‘abundant in the sandstone ; Lepidodendra—a Lepido- 
phyllum, Sphenopteri, &c. Of fishes he had obtained a beautiful 
specimen of the genus Palæoniscus, also scales, teeth,'and spines, 
besides coprolites, which are abundant ; also numerous specimens 
of a small.crustacean, identical with Cyszrs Scoto Burdigalense, 
or of an allied species. , i 


ee “: GLASGOW 

Geological Society, January 5.—Mr. E. A. Wunsch, V.P., 
in the chair. , Carboniferous Fossils.—-Mr. James Thomson read 
a paper onthe occurrence of Calacanthus lept:fu¥ at Newarthill, 
and Paleoniscus Wardu at Possil, He briefly described the scales, 
fin-rays, and head-plates of Ce/acanthus which had been’ found 
m a detached form in the neighbouring coal measures, and which 
the examination of a nearly entire specimen from the Staffordshire. 
coal-field had now enabled him to identify. It occurs in the 
upper members of the Carboniferous system in Scotland, in a 
shale overlying the ironstone of the Airdie coal-feld. Both with 
regard to this and the other ichthyolite—the Pa/goniscus—before 
them, he remarked that he had had ‘these forms for years in his 
cabinet, unnamed; and it:was only recently ‘that Paleoniscus 
Wardin had been described, and named ‘specifically after its dis- 
coverer in the Staffordshire caal-field, Mr. John: Ward of Long- 
town. Itis found in the Possil‘black-band ironstone, which is 
between four ‘and five hundred: fathoms below the position in 
which it occurs:in Staffordshire, thus not only adding another 
form to the fauna of our Scottish coal-fields, but adding also to 
our knowledge of its range’ initime. The lower beds of the 
Ayrshire coal-field had also yielded some specimens of this fossil, 
Mr. Thomson then exhibited specimens of Ahizodopsts satroides, 
Amphycentiun granulosum, andi Platysomus parvulus, from the 
Staffordshire coal-field, observing that the scales of AAzzodopsis 
had been found in our Scottish coalbeds, but as yet no complete 
specimen of: the fossil had thence been obtained’ Mr. Thomson 
also exhibited specimens of .O/dkamia from Bray Head, near 
Dublin. He described minntely: the -position of the beds in 
which these fossils are found, and complained that geological re- 
ferences are’ fieqyently so. vague as to'be of little real service to 
one going over the ground for himself. Two species of this fossil 
had been discévered, O. antigua and O.:radiata ; and they’ were 
generally believed, to have been zoophytes@illied to the Sertularta, 
Their precise nature; however, is still matter. of discussion. Thef 
possessed ‘a special interest as being, with the exception now of 
Eozoön Canadense, the oldest distinct traces:that had been:found 
of life on the globe. Mr. Thomson further.called attention to 
the: wide unconformabiljty presented by the M®untain Limestone 
near Dublin, resting, as it does, upon the Cambiian*rgcks.on the 
north, and upon the granite oathe south,.side of: the bay. 
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Academyof Natural Sciences; October'r1, 1870.—Dr. Rus- 
chenberges, pfesident;“in the chair," Mr. Thomas Meehan said 


he had noticed a singular habit'n'the common “Stink bug” of | 
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gardens, Reduvius novenarius, Say, which might lead to some 
inportant physiological discoveries by those more closely devotal 
to,entomological studies® Wondering what made some abrasion 
on the bark of a Pinus cembra on his grounds, he was attragted 
by a female insect of this species near it; and noticed that on 
the thigh of the middle leg the usual grey colour was of a polished 
black. Supposing that possibly the msect may have had some- 
thin% to do with the injury to the bark, through which the tur- 
pontine was oozing, he waited a few mmutes to re-assure the 
insect—usually timid ‘under observation—that there was no 
danger. It then went to work to take the turpentine with the 
- heel of the tarsus of the fore leg, and place it on the thigh of the 
second leg, It took several dozen ‘‘heelsful,” winding it round 
*he gathering ball onthe leg, as one would wind a ball of string. 
After it had collected together a ball of turpentine about *the 
size of a pin’s head, it gently wiped it off with the femora of the 
hind leg, and applied it to the anus, where it was very rapidly 
absorbed. ‘It then walked very leisurely to the top of the nearest 
branch, When it flew away. ‘This was in the end of September. 
Ile saw no more of these insects till a week afterwards, when he 
cut off a small branch on which was another female, and carried 
it to the pine tree, applying the branch to the stem so that the 
insect could walk on to it, without much suspicion of human 
agency in the matter. As soon as it got to the turpentige, it 
‘went through the same operation as the other one,.taking two 
‘doses of it before it walked away; which it did leisurely, and 
with much apparent satisfaction. Up to this time he had not 
been able to find a male, so as to ascertain if it also had any 
sumuar use for turpentine, ; . 


Oct. 25.—** On the Stipules of Magnolia and Liriodendron,” 
by Thomas Meehan, An examination of the stipules of Magnolia 
aifords some highly interesting facts; most, or perhaps all of 
which are known to leading botanists, but which do not appear 
to be as generally known as they deserve to be ; and which facts 
may have a more intumate bearing on many of the questions con- 
nected with the laws of development than is suspected. On 
theupper poig: of the scar next the leaf blade are two small 
articulation poidts, ewhere the membranaceous stipules finally 
parted from the leaf. Examining a leaf before these stipules 
have fallen, the main -veins forming the skeleton of the 
stipules are found connecting with these articuli, and spread- 
ing out, diverge downward toward the base of the leaf. I 
suppose no one:of experience in living plants doubts the possi- 
bility of the adhesion of some parts and the separation of others, 
so as to make new parts or organs, If such is desired, I would 
refer to the adhesion of the carpellary leaves by their backs in the 
capsules of Staphylia trifolia ; and for separation to the pinnate 
leaf often formed out of an entire blade in Fraxinus excelsior, 
heterophylla, and many other plants with entire leaves which often 
have pinnate ones amongst them. -The author stated his 
opinion that the stipules of Magnolia are not formed like the 
stipules of most plants, which are perhaps leaf portions which 
have never been well developed, but rather are the tolerably 
well developed sidé pinnules of a trifoliate or deeply auricled 
leaf, which in an early stage had adnated with the petiole, 
and by their edges, and thus formed the stipular sheath we 
see. This ternate division of the leaf is a marked character 
i1 Ranunculacez, and with this exposition of a ternate type 
in Mapnoliacee, its cluim to a place in the Ranal alliance, 
strong as it always has been acknowledged to be, is still more 
strengthened. It is impossible to suppose that a so closely allied 
genus as Liriodendron should be founded on a different type from 
iagnotia, We shall see that only very slight causes, which we 
can well understand, have made some of the chief foliar distinc- 
tions, and the few which we cannot prove frog: actual facts, can 
be made almost certainties from parallel observations. The 
identity of type will in this way be manifest. There seems to 
he every evidence shot of an actual witnessing of the fact, that 
“the petiole in Livzodendron became adnate with the stem, and in 


‘ this way the two lateral sections (stipules) were brought in contact 


with the stem with which they united. ‘This would bring them 
nearer the-sources of nutrition, and enable them to assume.a 
more leaf-like and permanent character, than if on the petiole. 
‘They. becqnfe rather primary than” secondary leaf organs, and 
this is just what we see them to be. Thus we may assume that 
Aflagnolia bas typically a ternate leaf structure ; that the-stipules 
are the two lateral lobes which, by a peculiar process of ddnftion, 
became- stipular sheaths after’ having been partially organised 
as leaf blade; and that Liriodendron differs fyom_ Magnolia 
only in possessing a greater power of aduation. ° 
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ENGLISH Å. E hess of Science: G. F. Rodwell, new Mlition (E. 
Moxon and Co ).—The Earth,'vols. 1 and 2: E. Réclus(Chapman and Hall). 
-~-Dx Bevan on the Honey-bee, new and enlarged ed'tion: W, A, Munn (J. 
Van Voorst) a 

AMERICAN.—Theoretical Chemistry, part 1: G. F. Barker, M.D. (C. C. 
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RovaL Society, at 8 30 -On Linear Differential Equ>tions: W. H L 
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THE POWER 5 OF NUMERIGAL 
DISCRIMINATION ° 


T is well kncwn that the mind is unable thréugh the 
eye to estimate any large number of objects without 
countiig them successively. A small number, for in- 
stance three or four, it can certainly comprehend and 
count by an fhstantaneous and apparently single act of 
mental attention. The limits of this pewer have been the 
subject of speculation or experiment among psychologists, 
wand Sir William Hamilton thus sums up almost the whole 
of what is*known about it :— 

.“ Supposing that the mind is not limited to the Guar 
taneous consideration of a single object, a question arises, 
How many objects can it embrace at once? WwW... I 
find this problem stated and differently answered by 
different philosophers, and apparently without a knowledge 
of each other. By Charles Bonnet, the mind is allowed 
to have a distinct notion of six objects at once ; by Abra- 

eham Tucker the number is limited to four ; while Destutt 
Tracy again amplifies it to six. The opinion of the first 
and last of these philosophers appears to me correct. 
You can easily make the experiment for yourselves, but 
you must beware ef grouping the objects into classes. If 
you throw a handful of marbles on the floor, yeu will find it 
difficult to view at once more than six, or seven at most, 
whem confusiqn ; but if you group them into twos, or 
threes, or fives, you can comprehend as many groups as 
you can-units, because the mind considers these groups 
only as units ; it views them as wholes, and throws their 
parts out of consideration, You may pertorm the experi- 
ment also by aa act of imagination.” (Lectures, vol, i, 
PP. 253-4) a °° 

Phis subject ssemed to me worthy of more systematic 
investigation, and it is one of the very few points in psy- 
chélogy which can, as far as we yet see, be submitted to 
experiment. I have not found it possible to decide con- 
clusively in the manner Hamilton suggests, whether 4 or 
5 or 6 js the limit, nor do imaginative acts of experiment 
seem likely to advance exact knowledge. Probably the 
limit is not really a definite one, and it is almost sure to 
vary somewhat in different individuals. 

I have investigated the power in my own case in the 
following manner. A round paper box 4} inches in 
diameter, lined with white paper, and with the edges cut 
down so as to stand only } inch high, was placed in the 
middle of a black tray. A quantity of uniform black beans 
was then obtained, and a number of them being taken 
up casually were thrown towards the box so that a wholly 
uncertain number fell into it, At the very moment when 
the beans came to rest, their number was estimated with- 
out the least hesitation, and then recorded together with 
the real number obtained by deliberate counting. The 
whole value of thesexperiment turns uponethe rapidity of 
the estimation, for if we can really count five or six by a 
single mental act, we ought to be able to do it unerringly 
at the first momentary glance. 

- Excluding a few trials which were consciously bad, and 
some in*which the number of beans Was more thage15, 
VOL. Ill. - 
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The above table gives the number of tnals in which 
each real number was correctly- or incorrectly guessed ; 
thus in 120 cases 6 was correctly guessed ; in 7 cases 
it was mistaken for 5, and in 20 for 7, So far as my 
trials went, there was absolute freedom from error in the 
numbers 3 and 4, as might have been expected; but I 


was surprised to find that several times I fell into error as 


regards 5, which was wrongly guessed in 5 per cent. of the 
cases. Abraham Tucker thus appears more correct as to 
my power than the other philosophers, 

But in reality the question is not to be so surely decided 
by the trial of the few first numbers, as by endeavouring 
to obtain some general law pervading she Whole series of 
trials. Calculating the average error of estimation in’the 
case of each number, without regard to the direction of 
the error, we get the following numbers :— 


34 5 6 7 8 9 IO It 12 313 IW Dj 
O o *06 "18 ‘27 “44 “Al “65 ‘81 °73 1'08 I'21 1'27 

These numbers vary pretty regularly ih an apparently 
linear manner, except that in the case of the numbers 9 
and 12, the result is too small. The error is simply 
proportional to the excess of the real number over 44, or 
obeys a law expressed in the formula (z being the real 
number)— 

error == s: X (n — 4) 

When we calculate the constant # for each number it 
comes as follows :— 

3 6 7 8 9g Io it 12 13 4H I5 
"IQ °122 'IIO °127 ‘og! *II7 ‘125 ‘098 ‘127 °128 121 
These numbers are sufficiently equal to enable us to 
take the average 0°116 as a good result, and the formula 

then becomes— 
error = 0'116 X (72 — 43) 

or approximately— 
= error = a $ 

This is a purély empirical law, the meaning or value of 
which I cannot undertake to explain. The most cunous 
point is that it seems to confirm- my previous conclusion 
that my own power of estimating the number fve is not per- 
fec The limit of complete accuracy, if thefeswere one, 
would be neither at 4 nor 5, but half-way between them ; 
but this is a result as puzzling as one of the uninterpretable 
symbols in mathematics, just, for instance, like the fac- 
torial of a fractional number. But I give it for what it 
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“When we take into account the direction of the e errors,@ 
thee results are as follows-:— = 


5 6 7 8.9 oO II 12 13 T4 es 
+06 +09 +05 0'0 — 05 — ‘27 — 46 ~ 51 — 85 ~'93 — 1'27 
Thus thereis a clear tendency to over-estimate small 
numbers and to under-estimate large ones. There is an 
evident inclination towards those medium numbers which 
most frequently recurred : how far this discredits the`ex 
periments I cannot undertake to say, but it is an instance 
‘of that inevitable bias in mental experiments againgt 
which it is impossible to take complete precautions. 

My conclusion that the number five is bey ond the limit 
of perfect, discrimination, by some persons at least, is 
strongly supported by the principles of rhythm. All the 
kinds of time employed. by musicians depend upon a 
division of the bar into two or three equal parts, or into 
multiples of these. Music has, indeed, been composed 
with the bar divided into five equal parts, but no musicians 
have yet been found capable of performing it (Rees’ 
Cyclopedia, RHYTHM). -Short runs, indeed, consisting 
of five or even seven equal notes, are not infrequently 
employed by the best musicians, but it is to be doubted 
whether the ear can grasp them surely. I presume it Is 
beyond doubt that 6, 8, 9, or more equal notes in a barare- 
always broken up by the hearer, if not by the performer, 
into periods of 2, 3, or 4. Quinary music, even if it could 
be executed, would be ill appreciated by the hearers, and, 
though all the powers of the human mind may be expected 
to progress inthe ceurse of ages, quinary rhythm belongs, 
to the music of the distant future. 

W, STANLEY JEVONS 
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' BURMEIŞTERS FAUNA ARGENTINA 
EW districts of the world are so rich in well-preserved 
remains of an extinct fauna of remarkable and interest- 


` ing character as the neighbourhood of the city of Buenos 


Ayres. The immense alluvial plain of the Argentine 
Republic is the burial-place of the Megatherium, the 
Mylodon, the Glyptodon, the Macrauchenid, the Toxodon, 
and many other strange forms of ancient life, whose bones 
are ever and anon restored to light by the crumbling away 

of the soft banks of the great rivers which fiow into the 


- estuary of-the Plata. So abundant, indeed, are they that, 


as remarked -years ago by Darwin, any line whatever 
drawn across the Pampas would probably cross the skele-. 
ton of some extinct animal. i 
Collections of these fossils have at various times been 
sent to several European museums, and much information 
has been published upon the nature of the animals to 
which they belonged, but these observations have been 
generally mgde upon imperfect or fragmentary materials. 
‘Khe fortunate circufnstance of the able*and energetic 
German naturalist, Dr. Hermann Burmeister, formerly 
Professor of Zoology in the University of Halle, having 
taken up his residence at Buenos-Ayres, and having been 
appointed Wirector of the Pub&c Museum of that city, | 
has been the occasion of a systematic and elaborate eluci- 
dation of the ancient fauna of this important district, 
This has been brought about mainly by the Sublicntion 
of a richly illustrated serial quarto work, entigléd | “ Anales 
del Museo Publico de Buenos Aires,” the special object 
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of which is to de ribe and figure the new or little-known 
»bjects preserved in thas establishment. This work, which | 
was commenced in 1864,appears at irregular inttivals, but 
has already reached its sixth number, the first five of which’ 
constitute the first wolume, thesixth, which is just published, 
being the commencement of as@cond volume. Dr. Burmeis- 
‘er isthe soleauthor, and we havenohesitation in saying that 
it promifes to be one of the most important contributions 
yet made to the knowledge of Mammalian zoology for to 
this class is the publication mainly restricted. The parts 
already before us contain not only far more complete 
descriptiqgs and detailed figures than hav@hitherto been 
given, of many of the extinct forms mentioned above, byt 
it has also several admirable anatomical memoirs on rare 
or little-known living. forms, especially of the Cetageae 
which occur in the estuary of the great river Plata, and in 
the adjoming part of the Atlantic Ocean, a field of re- 
search hitherto almost unexplored. 

As this.wérk, being written in the Spanish language, is 
not so.well known in this country as it deserves to be, we 
propose to-lay before our readers a summary of the con- 
tents of the volume already completed, from which they 
will be able to judge of the richness and variety of the 
material which has been at the author’s disposal, and of e 
the excellent use that has been made of it: in his experi-, 
enced hands, . 

After a history of the foundation and progress of the 
public museum of Buenos Ayres, and aegeneral essay on 
paleoatology, a detailed description is given of the. 
skeleton of Alacrauchenia patachonica. The first dis- 
covered remains of this very remarkable gnimal, wawtel#is 


‘about the size of a camel, were found by Mr. Darwin in 


1834 at Port St. Julian on the Patagonian coast, and pre- 
sented by him to the Museum of the Royal College of: 
Surgeons of London, where they are now preser ved. They 
were described by Professor Owen in the appendix to the 
“Voyage of the Beagle” (1840). Sinée thay time but little 
addition was made to our knowledge of the ‘spefles 
(although some bones of a smaller animal of the same 
genus, discovered by Mr. D. Forbes in Bolivian copper 
mines, have been described by Professor Huxley), until 
the lamented Bravard commenced; the description, in a 
work to be entitled “Fauna fésib'del Plata” Of a com- 
paratively perfect skeleton, which was containedein the 
museum of Buenos Ayres ; but as he did not recognise its 
identity with Owen’s Macrauchenia, he gave it the name 
of Opisthorhinus fatconeri, The premature death of 
Bravard in the earthquake which destroyed the greater 
part of the town of Mendoza, prevented the publication of - 
this work ; but three of the plates, which had already been 
executed, containing figures of the skull_with nearly com- 
plete dentition, and many of the vertebrze and limb bones, 
form the first three plates of the present work. ‘To these, 
Dr. Burmeister has, added another containing views of 
the pelvis and some more vertebra, and an elaborate 
description of the whole of the known bones, finally con- 
cluding that the zoological position of the genus, is among 
the imparidigitate or perissodactyle Ungulata, between the 
Howe and the Tapir. 

After some remarks on the humming-birds described by 
Azara, a preliminary notice is next given on the different 
species of Glyptodon, or gigantic extinct Armadillo, in the 
muggum, ~ Three sbecies are distinguished as well esta-. 
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blished, viz, G> ‘spinicaudus, G. clari 


is founded on a portion of a lower jaw. Some general 
observations on the osteology of the genus are added, & 

The next portion of the work is calfed “ Pauna Argen- 
tina, Part I., Fossil} Mammals.” It commences bya geo- 


logical description of the fossiliferous region, and then ' 


follows a list of the fossil mammals of the “ diluvian” de- 
posity with some remarks upon each, This list com- 
prises, of, Carnivora,-Machazrodus neogeus, of which the 
museum posgesses a nearly complete skeleton discovered 
in 1844 near Lujan, about fifty miles west of Bu€nos Ayres, 
a short account of fhe osteological character of this in- 
teresting specimen is given, and a full and illustrated 


work. We have also Felis longifrons, Canis p: otalopex, 
Canis avus, Mephitis primeva, Ursus bonarensig. With re- 
gard to Marsupialia, it is singular that no remains of this 
group have hitherto been found i in the diluvial deposits of 
the region in question, although, as is well known, they are 
not infrequent in the Brazilian caves explored by Lund. 
The list of fossil rodents includes Myopotamus boneren- 
sis, M. antiquus, Ctenomys bonerensis, Lazostomus an- 
In the Edentata, the 
district is of course especially rich. Notices are given of 


Megatherium americanum, Mylodon giganteus, M. gracilis, ' 


M, robustus, M darwinii and aiplate is devoted to the illus- 
tration of detail’ of the- -osteology of these two genera, 
especially the hitherto little known sternum, sternal ribs, 
and hyoid bones. Then follow Scelidotherium lepiocepha 
Ini cuvieri Wegalonyx meridionalis, and M. jefferson, 
The genus- Glyptodon, now divided into several sections, 
is represented by the following species: G. (Panochthus) 
clavicand itus, G. (P) tuberculatus, G. clavipes, G. (Heplo- 
phoris) asper, G.(H.) elongatus, G. (H.) levis, with several 
species but incompletely known. . Numerous details are 
given of the osteology of these animals, with three plates 
of Mlustrations, one containing a view of.a complete 
skgleton of G. asper. Under the head of Pachyder- 
mata, the teethef two extinct species of horse, Æ. curvidens 
and Æ. deville: are described and figured, further notes 
are added on Macrauchenia, together with a complete 
view of the skeleton, and a restored outline of the animal 
with af slender elongated pendant proboscis, and some 
valuable details are given on the genus 7oxodon, for the 
first knowledge of which, as inthe case of Macrauchenia, 
we are indebted to Darwin’s collection, described by 
Owen. Three species are-now distinguished, viz., 7. bur- 
meisteri, T. owenii, and: T, darwinii, appropriately com- 
memorating the three distinguished- naturalists by whose 
labours the history and affinities of this.singular form have 
been made known. Three plates are devoted to the illus- 
tration of this genus. The list concludes with Mastodon 
humboldtii, to the osteology and dentition of which one 
plate is assigned. ve 
The next and concluding section of the volume 
is entitled “Fauna Argentina, Part H., Mammifera 
pinnata.” It is devoted to an account’ of the: ‘marine 
mammalia of the republic. Of.tne Pinniped Carnivora, 
Otaria jubath and O. falklandica are mentioned, The 
Manati is stated not to occur in the Argentine rivers. 
The Cetacea are represented by. Poptoporia blainvilliz, 
Delphinus microps, D, obsturus, 2. .cymodoce, Lleno- 
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riayuchus ceruleo-al jus, Orca magel fanica, Phocena spini 
binnis, Globiocefhalus grayit, Epioaon australe, Balg- 
noptera boneriensis, E. patachonica, &tbbaliins dntarcticus, 
and Afegprera burmeisteri. 

A very detailed description is given of the efternal ` 
vqaracters and anatomy of a newly discovered species of 


Ziphius, named by Dr. Burmeister Epiodon australe,, 


which is not only valuable as being one of thé most com- 


-plete and fully illustrated accounts we possess of the 


structure of any Cetacean, but especially as the membérs 
Sf the particular group te which this one belongs are all 
exceedingly rare, .or, at all events, have a remarkable 
habit of keeping out of the way of naturalists, and, con- 
sequently, are less known than almost any other section of 
the Mammalia. Descriptions, more or less detailed, are 
also given of the following new species :—G/ biocephalus 
grayii, and Orca mugetlan’ca, both founded on cha- 
ragters of the skulls, which are figured. The former has 
muclt larger and thicker teeth than any other members of 
tke genus to which it is referred, PAocena spir ipinnis is 
characterised not-only by the numerous. and regularly 
placed horny tubercles on the anterior edge of the dorsal 
fin (which are also frequently found, though in a more 
rudimentary condition, in the European porpoise) but also 
by the peculiar form of that fin, the anterior edge being 
concave, and by the conformation of the skull. 

Not less valuable than the anatomical description of 
Epiodon australe is the article which concludes the work, 
which is a full and exéellently illustgatedeccount of-the 
external characters and anatomy of a very. singular and 
aberrant form of dolphin, hitherto but imperfectly known, 
called Pontoporia Alainviltiz, “This animal is‘one of the 
sriallest* of the Cetacea, being but five or five anl a-half 
fe2t long when adult. It inhabits the estuary of the river 
Plata and the adjoining parts of the ocean, but it is not 
truly fluviatile, like the Mza of the Amazon and the 

Jatansta of the Ganges, to which two forms it presents 
some structural affinities. . : 

We trust that the brief outline which we have given of 
the contents of the first volume of these “ Anales” will 


be sufficient to show that i: is a book indispensable to every 


good scientific library,and,in conclusion, we wish to express 
our cordial hope that.the inhabitants and -government of 
Buenos Ayres will’ continue: zealously to carry: on the 
creditable work they are doing for science in keeping up 
and augmenting their valuable museum, and that- Dr, 
Burmeister will long continue to be the exponent of its 
treasures, . W. H. FLOWER 
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RECENT RETROGRAPHICAL LITERATURE 
l I, 
Lehrbuch der M tneralien und Felsastenhunde. 
, F, Senft. Jena. (London: Williams and Norgate.) 
pu future historian of Geology who shall destribe 
the rise and progress of.the science in England, will 
find material for onegof kis most curious and interesting 
ckapters in tracing out the causes which checked fhegrowth, 
and finally all but extinguished the very existence of petro- 
grapbical study in this country.,. While in all that relates 
to stratigraphical geology, we have kept well ahead of 
other nasion$, and have been quite abreast of them. in 
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peizontology, we have allqwed.petrography, or the study * 
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of fock-species, to fall ito disuse. For half a century we 
have been content to make shift- with vague, incorregt 
names invented in the infancy of the science; our pro- 


. gress in this respect since the early days of M‘Culloch, 


Boué¢ and Jamieson, having been simply zz/, More 

especially is this true of our nomenclature of igneous 

While we have unravelled the complicated 
stratigraphical structure and relations of these rocks 
with unrivalled labour and detail, we have left aside the 
‘qtestions -touching their mineralogical ingredients and 
chemical composition, and their classification as mineral 
compounds. English petrography does not exist; what 
we have in its stead is an indefinite obsolete grouping of 
rocks patthed up with occasional borrowings from the 
Continent. And yet, strange to say, itis in England that 
the most important step in modern petrography has 
originated, Sorby’s application of the microscope to the 
study of rocks has opened a new era in the science, and 
our good friend Sorby himself is regarded as a kihd of 
demi-god in the eyes of our German brethren of the 
hammer. But even his wand, though it has raised up a 
new army of zealous petrographers on the Continent, has, as 
yet, failed to quicken the dry bones of English petrography 
Mr. David Forbes is our spes altera Rome. Our waiting 
eyes have been turned to his laboratory in York Place, 
Portman Square, for years past. His materials are vast, 
his enthusiasm great, and his intention fixed, to retrieve 
the honour of English petrography. May his shadow 
never be less wmtel long after his wishes and our hopes are 
fully realised ! 

They manage things petrographical very differently in 
Germany. There the study of rocks is introduced into the 
curriculum of schools and universities. It is treated of in 
many excellent text-books. It is eagerly pursued by zealous 
investigators from Berlin to Vienna. The great paper of 
Mr. Sorby, published here thirteen years ago, has done 
much to quicken this research by showing that the older 
methods were in many respects untrustworthy. These 
methods were based primarily upon chemical analysis, 
But such analysis, while it reveals the ultimate chemical 
constitution of the rock, may not explain its mineralogical 
composition. The various stages of the metamorphism 
of the component minerals are thereby often lost sight of. 
Hence two rocks, having by analysis approximately, the 
same chemical composition, may differ materially from 
each other in mineralogical composition. It is here that, 
as Sorby showed, the microscope comes in to ouraid, and 
shows what the different mineral ingredients of the rock 
are, how far they have respectively undergone alteration, 
how they are built into each other so as to form the rock- 

_mass, and under what conditions they may*originally have 
been formed. This important addition to the methods of 
research has’so powerfully affected petrogyaphy, that this 
branch’ of science must be regarded as at present in a 
tran$ition. state. Many of the groups of rocks in the 
nomenclature now in vogue in Germany will require re- 
consideratiqn. More especially js reyisal needed in those 
based updh subdivisions of the triclinic felspars. Petro- 
graphers are now coming to see that, in a vast number of 
cases, it is not possible to discriminate the partictlar 
species of felspar in a rock, further than as belonging to 
the othoclase or plagioclase division. In thfs separation 

e the microscope becomes of esgpntial importance. s 


„A small pile of German petrographical. literatuse has 
accumulated on our table, and we propose in this and a 
subsequent paper to notice the more important works., 


eThe first volume that comes to hand is another publication 


of that mogt voluminous writer, Dr. Ferdinand Senft, 
Professor of Natural Science, Eisenach. He seems to 
issue a geodly octavo every year, though possibly the past 
year’s political events may have interrupted his labours 
for 1870. The present work isentitled “A Text-beok of 
Mineralogy and Petrography,’ and contains some 700 
pages. One would have thought that the Doctor had 
hardly leff himselfroom for such a book as this, when 
we remember not only his former special treatises on tif 


subject, but his text-book of “ Forstlicher N aturkunde,” | 


one of the volumes of which is devoted to geogrmsy, soils, 
and chemistry. And yet the book differs materially from 
any of his,former works, and, if we mistake not, is likely to 
be at least qujteas useful. It is not designed to be an elabo- 
rate methodical text-book, but one in which the teacher 
and pupil will find all the material they require for a suc- 
cessful and methodical study of minerals and rocks, and 
also one which will prove sufficient for the student in his 
early inquiries, even without the help of a master. The 


author has had peculiar advantages for the compilation ° 


of such a book. In an interesting preface he tells us that 
for a quarter of a century he has been engaged in teaching 
these subjects to the two higher classes. in a school, and 
he details the method of instruction which his experience 
has found to be successful. He had used the best mine- 
ralogical treatises as text-books in his classes, but had 
always found them too difficult for use fh schools Ac- 
cordingly in 1860 he brought out a little “School Text- 
book of Mineralogy and Geognosy,” which, having been 
out of print since 1866, he has remodelled and enlarged 
into the present work, 

The general plan of the book is like,that of the ordinary 
German text-books, only the first or mineral&gical diyisyon 
occupies about five times more space than that devoted 
to petrography. It is of the latter that we have at present 
to speak. Retaining the usual groupin® of crystalline 
and fragmental rocks, the writer gives a clear and succinct 
account of each subdivision and species. His plan for 
the specific details somewhat resembles that in his tarlier 
work on the Classification of Rocks, but with some intprove- 
ments, Under each species of rock, a clear but brief de- 
scription of its leading features is given in large type, then 
follows an equally concise account of its varieties, tran- 
sitions, mode of weathering, geological occurrence, and 
geographical distribution. The notes on the weathering 
of the different rocks, and the general remarks on that 
subject in the introductory part of the petrographical sec- 
tion, go some way to supply a want which every beginner 
soon discovers to exist in other manuals. The same com- 
mendation may be given to the descriptions of the various 
kinds of débris and soil formed by the decay of*rocks. 

As a school-book, the present volume seems likely to 
prove useful. The arrangement into short subdivisions, 
each clearly matked in the mode of priftting, and treating 
each rock in the same method, will facilitate the progress 
of a class, and give precision to the inquiries’ of a beginner. 
Were there only any general taste for such pursuits in our 
own country, we mjght hope to see*the book translated 
and Sdapted for use jn our colleges and sthools. At the - 
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same time, we are bound to rfotice wht appears a very 
serious defect-in the volume. The aufhor has ignored 
recent microscopical research, and instead of giving that 





emethod a distinct and prominent place in his account of 


the investigation of rocks, he contents himself with thee 
old “dry way” and “ wetgvay” of affalysis. “In so doing, 
he tacitly confesses himself to be behind his time, His 
compilation, useful as it is, will, we hope, ere long be 
superseded by another, when petrography has had time 
to compose itself again into something like clearness and 
symmetry. In the mean time, the student who wishes to 
go more fullyeinto the matter, will still find Zirkel’s “ Lehr- 
buch” his best guide, though even that valuable manual 
Ê fast getting out of date ; owing to the great progress 


~ Which the last few years have witnessed ın this branch of 


geology. ® That progress has been largely shared in py 
Zirkel himself, as will be shown in a subsequent paper. 
ARCH.,GEIKIE 
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OUR BOOK SHELF 


Der Zoologische Garten. Zeitschrift für Beobachtung, 
Pflege und Zucht der Taiere. Herausgegeben von Dr. 
F, C. Nol. XI. Jahrgang, 1870. (Frankfort a. M.) 
(London: Williams and Norgate.) 


THE “ Zoological Garden” is, as its name imports, a peri- 
odical especially devoted to all that is connected with the 
maintenance of, animals in what are commonly called 
“ Zoological Gardens.” Having been founged some ten 
years ago by the Zoological Society of Frankfort-on-the- , 
Main, it more especially relates to the affairs and condi- 
tY the sma¥ but well-arranged garden belonging to that 
Society, which is situated in the environs of that tree and 
ancient city. It may appear somewhat surprising that a 
journal devoted tp a subject of apparently so limited an 
extent can achieve sufficient circulation to command suc- 
cess. But the number af zoological gardens, aquarium 
houses, and similar establishments in Germany, has con- 
siderably incyeased of late years, and their institution in 
neay all the principal cities of the Fatherland has been 
very favourably received, so that it is easy to understand 
tat a considerable amount of popular interest in these 
subjects has ben excited. Hamburg, Cologne, Dresden, 
Berlin, Hanover, and Munich, have all flourishing estab- 
lishments of this description, and although the Zoological 
Garden funded-some years ago in Vienna has come to 
an unjimely end, yet in every part of whut is now the new 
Empire of Germany the prospects of such institutions 
seem to be extremely favourable. But our “ Zoological 
Garden” by no means entirely confines its attention to 
animals in captivity. It likewise contains many excellent 
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moderate, amounting only to about 8s. per annum for the 
twelve numbers, and the journab is regularly forwafded 
through the post to this country. P. L. X. 


The Marvels of the Heavens. By Camille Flammarion. 
From the French, by Mrs. Norman Lockyer. With 4$ 
I}lustrations, (London: R. Bentley, 1870.) ° 


THE French certainly have the art, which we have not, 


of putting science in an atcractive form to the popular mind , 


attractive, and yet not at the expense of scientific accu- 


racy. Good service is, therefore, done by the translation ° 
into easy and graceful English of works like this by QI. - 


%lammarion, From the very commencement he carries 
the reader with him by his enthusiasm. Instead of starting 
with a bare statement of facts—that the Sun is the centre ot 
the solar system, that it is somanyhundred thousand miles 
ir. diameter, and has this, that, and the other planet revolving 
round it at such and such distances, he takes his reader 
out with him, as it were, to behold the heavens on a starry 
night; explains how ıt is that we see the sun only during 
a portion of the twenty-four hours; and speaks of the 
arrangement of the stars in clusters and nebule. Then he 
descends from the stars as a whole to a particular one, 
the Sun, and proceeds to describe in detail the solar 
system. And, throughout, the subject is treated with a 
graceful fancy and a wealth of illustration which make it 
very charming. Old Greek myths and fables of the astro- 
logers, quotations from- Byron and Lamartine, from Bryant 
aad Victor Hugo, anecdotes of the value of astronomical 
knowledge, are brought in to point the moral and adorn 
the tale, and never appear to come amiss, or to be beside 
the mark. We must say a word about the illustrations, 
which are extremely good. We have never seen any- 
thing that so well recalls to our mind the appearance 
o: the heavens through a powerfu]) glaes as Fig. 21, 
a part of the constellation of the Swan, as seen through 
the telescope; on the opposite page is placed, by way of 
contrast, the same seer by the naked eye. Author, 
translatgr, and artist have combined to produce a book 
which ought to be in the hands of every one who desires 
an introduction to “ The Marvels of the Heavens.” B, 


Geology. By Prof. John Morris, F.G.S., and Prof. T. 
Rupert Jones, F.G.S. Furst series. Heads of Lectures 
on Geology and Mineralogy, in several courses from 
1866 to 1870, at the Staff and Cadet Colleges, Sand- 
hurst, by T. Rupert Jones, F.G.S. (London: Van 
Voorst, 1870.) 


THIS book can hardly be called a Manual of Geology ; 
it is rather the avant-coureur to the book which is to be 
written presently. It is a series of outlines for a course 
or courses of lectures, furnishing in a brief and concisé 
form the heads or texts for any number of geological dis- 
courses which a Science teacher may be called upon to 
give: or the student may take it as his guide to the main 
lines and branches of geological study, along which he 


articles relating to the habits of birds and beasts ina |,may have to pursue his readings in preparing himself, 


state of nature, so as to embrace many of dhe well-known 
attractions of a popular magazine of Natural History. 
Occasionally also more strictly scientific articles, such as 
that of Professor Pagenstecher on the Anatomy of the 
Cape Hunting Dog (Lycaon pictus) in the numbers for 
July and August last year, are given, so that the result is 
a zoological miscellany of a very various character. The 
woodcut illustrations are, it is true, perhaps not always in 
the highest style of art, but we have seen many inferior 
in English ‘popular works ‘of Natural History, and they 
have generally the merit of being tolerably correct. To 
such of our readérs therefore as are growing weary of the 
“ Zoologist” and cannot appreciate the learning ef the 
“Annals,” we recommend a trial of the “ Zoological 
Garden,” it being pre-supposed, of course, that they under- 
stand the language in which it is written (which in these 
days 13a matter of course |}. The subgcription-price is very 
« bd a 


$ 


either alone or with the assistance of a “ coach,” to pass 
his “ B.Sc.” or other examination at any one of the Uni- 
versities. Now-a-days, when a man has to coach up so 
many differert subjects in so short a time, it is ob- 
vious that, the more handy and concise a book is, 
the more useful will it be in helping to the desired end. 
One thing môre seems to us to be needed in order «to 
render this book of practical utility to the wszuztzated ; it 
is, to give, under each head, references to the atthors 
(with chapter and verse) whom the student or teacher 
should consult, to gather more fully What is here only 
kinted at, often in but six words or les#~ To these 
who are already read up in Geology and Paleontology, 
the book is a most useful form of “ Remembrancer,” 
containing besides numberless facts — the key-notes to 


whole diseourses on the earth and its past history. 
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inabl sti f Dis, m and°C ter. Perhaps- 
è LETTERS Jo THE EDITOR yainabie suggestio is. Thomson an ai penter, erhaps 


‘I may be allowed tijoin in the controversy, ande to draw®atten- 

[The Editer does not hold himself responsible for opinions expresseg | Hon to some facts connected with the Carboniferous perjod, which 
by his Correspondents. No note 1s taken of anonymous | SEEM to add weight to the arguments put forward by those gentle- 
communications, | ~ | men. Before proceeding further, I ought to state that in the 

f - &Eaiboniferous period J include the so-called Old Red sandstone or 


e The Cretaceous Period Devonian periéd, on aceount of theig being interpenetrated, doves 
: i tailed, apd graduated one into the once in the S.W. of Ireland. 
In the number of NATURE for January 19 appeared a letter Inthe counties Limerick and Clare, well marked divisions “ 


efrom Prof Wyville Thomson, in which he attempts to justify the | occur in th Carboniferous period, of which the following is an 
opmion which has been concisely summed up in the words ‘‘we | epitome :-— : 


are still living in the Cretaceous epoch,” a statement emphatically 11, Coal-bearing rocks, , e 
coptested in thé lately published ‘‘Students’ Elements of Geo- 10. Flag series, 
logy,” by Sir Charles Lyell, ° 9. Lower coal-measure shales. 

Prof. Thomson begins by supposing that the term Cretaceous 8. Upper limestone. > s 
epoch is considered by geologists as an undefined period of time 7. Calp (shaly, orgillaceous limestone, with shales and 
which may very well be elastic enough to reach up to the present sometimes sandstones, Between the calp and th@_ 
day; and, ,in this misapprehension of the exact meaning of ‘upper limestone a cherty zone may occur, but it is 
geological terms, betrays the source of the whole misunderstand- not constant}. “ee 


ing. This accounts for an unnecessary digression about axes 
of elevation and raising the floor of the Atlantic'to the surface ; |. 
as if the possibility of part of that oċean having remained as such 
since the chalk penod had ever been denied. Itis known with 
certainty that a large area of Cretaceous sea existed where the . Lowgr limestone shale, 
Atlantic dues not extend, but beyond our observations oh dry Grit, &c. (Old Red sindstone, or Devonian period). 
land it is perfectly useless to speculate how far the present distri- Certain fossils do range through all these divisions, while others 
bution of land and water comcides with that which obtained | will occur in all the similarly, ‘or nearly similarly, circumstanced 
when Sedemnitella mucronata was a living animal. Moreover the | rocks ; nevertheless, the major part of, if not all, these divisions 
possibility of perfectly continuous and conformable series of | have their groups of fossils. In some, a fossil first appears, in 
deposits from the chalk period upwards being present somewhere |.others it dies out, so that any one well acquainted with the rocks 
at the bottom of the sea, has not received an atom of confirma- | in the field can tell from the assembly of fossils to what divésion ® 
tion in the late deep-sea dredyings, and if true, would be no | of the Carboniferous period the rock belongs. 
reason fur laying aside a very serviceable classification based on The,section of Limerick and Clare is only local, and will not 
other than puiely stratigraphical considerations. o be found in many places in Ireland. To the S.W. and S. in 
In speaking of organic remains, Prof. Thomson persists in | Cork and Kerry, some of the divisions die out, while others 
misunderstanding the reasons on which the title ‘'Creta- | thicken, so that eventually in S.W. Cork and K@rry the limestones 
ceous ” has been founded, and sw clearly defined in the contro- | have entuely Msappeared.. To the N., N.E, and E. of Clare. 
verted paragrap® of te Student’s Elements, p. 263. He cannot j:other changes take place. Moreover, they are not as gradual or 
gaingay the fact that so many genera of Cephalopoda have com- | regu'ar as those to the S$. W., and more especially if the roch 
pletely disappeared, and, indeed, grants only a genericand specific | followed towards the N.E. In north Galwafthe divisions in 
resemblance between certam chalk fossils and recent deep-sea | the limestone have disappeared, while inteistratified with the 
forms; which is obviously no adequate reason forthe assumption | limestone, in some place evidently high up (the representation of 
that we now live in the Cretaceous epoch It seems also to have | division No 8) will be found sandstone, ang conglomerates in 
been forgotten that our knowledge of this period is not confined | aspect exactly similar to the so-called Old Red sandstone, and 
to chalk strata, but is derived also from the examination of sand | when fossiliferous containing similar fossils. Farther N.E. in 
and clay formations in England, as well as those on the Continent | the county Leitrim, the divisions are veiy similar to those in 
and America, which are recognised as Cretaceous from their con- | Clare, while still father N.E. the diflerett divisions become 
taining the same species of mollusca which characterise our | mixed, and in the coal-felds of Ulster will be fouttd rocks sigikar 
chalk. Further, as the only organisnis common to the Atlantic | tothe coal measures, the Old Red sandstone, and the Carboniferous 
sand and the chalk are the Globigeiina and other Bathybius, | limestone, all interstratified one with another. 
which are also common to the Indian and Pacific Oceans, any Neither are these rocks without breaks In West Cork there's 
inferences drawn from their occurrence in the Atlantic are equally | a continuous sequence either from the upper Silurian rocks, or 
applicable to the two latter cases, and equally so to Eocene seas | rocks immediately above them to the coal measures ; while in- 
where Globigerine flourished along with Numniulies. Kerry, there are in these rocks two well-maiked bregks or un- 
In fact the whole question is shortly this: calvareaus mud has | conformabilities, and in Limerick there may be another, as,git the 
been dredged up fiom the bottom ofthe Atlantic, often from great | only junction exposed, between the lower-coal-measuregshales‘ 
depths. This mud resembles chalk so much as to leave no doubt but | and the upper-lmestone, the limestone appeais to have beer 
that the older deposit was produced under identically the sume | denuded prior to the shales having been deposited, By the 
physical circumstances and organic conditions (as far as concern | above it is shown that the condition under which the Carboniferous 
the matrix of Globigeiinæ, Coccoliths, &c , but exclusive of all | rocks were-deposited, in the area that is now Ireland, are véry 
imbedded remam:) a» the newer formation. The outward re- | varied in character, and if Great Bntain were also included, 
semblance of the two rocks, and the fact of the new deposit | other maiked changes could be pcinted out; as, for instance, in 
having been found so near where the old one accumulated, | South Siaffordslfire, where there seem to have heen subaeiial 
together with the recurrence of a furm of Encrimte and a few | atcumulations going on dwing a great part of the Carboniferous 
Echinodeims, have imposed on Dr. Thomson, and led hin to a | period, as suggested by the vast thickness of the coal. If, in 
conclusion which ha» no justification in facts Mad this eminent | such a meire speck as Ireland, these great changes took place in 
naturalist been an equally experienced geologist, he would have | the Carboniferous period, what must have been the vast changes 
seen that, with the recurrence of outward conditions, it was but | on the whole earth’s surface ? ; 
natural to expect a returfi of some old forms of Iffe, as is the 1eal To me there appears to be a certain analogy between ‘the 
state of the case. Li Caiboniferous period ” and the ‘* Cietaceous period of Thomson 
e and Carpenter.” Both are great limestone periods? and both 
: : will have their coal beds. But what is more remarkable, Car- 
A QUARTER of g century ago, when first I began to study | penter suggests that the geologist of future ages will separate the 
geology, it appeared to me that a predominance was piven to | 1ochs forming m tke ** cold area” fiom the wocks forming in the 
the more redent rocks, such as the Pleistocene, Miocene, Kocene, | ‘warm ares,” and put them m separate formations on account 
Cretaceous, and the like, to which they were not entitled, when | of the pireat difference m their mineral constituents and their 
ranked as periods alongside such gieat yroupsas the Carhonilerwus | assembly of fossils, while the greater number of*the field: geo- 
the-Silurian, the Cambro-silurian, and the Cambrian. The more | logists of the present age make two periods of the récks of the 
I have since daily learned confirmed me in this opinion, therefore | Carboniferous period (viz,, Carboniferous period and Devonian 
it is with great interest that I have watched the dischssien on the | period), although the recks of both ‘groups are found to inter- 
™~ z f 
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Upper chert zone, 
. Amorphous limestone (Fenestrella beds). 
Lower chert zone. 

L®wer shaly limestone. 
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penetrate one another, to dovetail info each other, and gradually to 
blend one into the other, both ın lithologicalfharacter and fossil 
conten& - °* ao 

* Wil ang paleontologist take it on himself to say that there 
JS a greater difference between the fauna of the Atlantic chalk 
and the chalk of England, than there is between the lower and 
upper divisions of the rocks of the Carboaiferoug period ?> O 
course the Atlantic chalk is net to be repr&sented only by the low 
forms found in the deep-sea soundings, as they do not represent 
its entire fauna, Years ago the late Mr. Salter pomted out at 
Glengariff, Co, Cork, that more fossils occur at changes of strata 
than elsewhere; such as the uppermost limits of a series of 
argilla@eous or arenaceous beds, or at the top of a bed, if grits 
and shales alternate. This I have since found to be a good 
general rule, more especially when subordinate beds appear in a 
group. In Limerick, as well as other places in —Irelgnd, masses 
of limestone may be without fossils, or, at least, conspicuous 
fSssils ; but if subordinate beds appear, such as the cherty zones, 
the aspect of affairs immediately changes, and, as a general rule, 

the rocks ynmediately subjacent to such changes are almost en- 
tunely made up of fossils and their debris. Similar changes me 
not only possible, but also most probable, in the Atlantic chalk. 
However, they are not likely to be proved in our day. But as 
in the limestone, so in the Atlantic chalk, in such places the 
mass of the fossils belonging to the latter ought tobe found. 

In considering such a question as the present, I would suggest 
that such fragile accumulations as those of the Kamozoic 
epoch ought to be considered of only minor importance ; ~as 
most of them would be denuded away as the land sarik, while 
those that chanced to remain would only form very subordinate 
strata. Moreover, Edward Forbes long since suggested that both 
from *palzontological and petrological considerations, it might 
be better if the division between the Mesozoic and Kainozoic 
epochs were obliterated. Furthermore t has to be borne in mind 
that while in new strata very minute breaks can be detected ; in 
old strata, like the Carboniferous period, it would be nearly 
impossible; and most of the great advocates for the minute 
division of the newer rock would not allow them in the old, as, 
they explain everything they cannot understand by a “fault.” 

eemapemara, Jan. 29° G. lIENRY KINAHAN 
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Fozoon Canadense - 


THE organic nature of Eozobn Canadense may, I trust, be 
regarded as established conclusively by the evidence which has 
been adduced by Dr. Carpenter, Dr. Hunt, and myself, and I 
thmk I am safe m saying that it is accepted by all or nearly all 
, these, best qualified to judge. Since, however, the doubts 

expressed by your correspondent, Mr. Reade, may be shared by 

many who have not had full opportunity. to satisfy themselves on 

th® subject, I think ıt may be useful once more to direct attention 
to the facts servifg to answer the objections which he has stated, 
and which, on more full consideration of the questions involved, I 
rut he may abandon, _ a 

\ Your correspondent objects: First, That the supposed Liassic 
serpentyne or ophiolite of Skye shows structures simular to those 
of Kozoin. In answer to this it 1s not necessary.to have 
retourse to the supposition that creatures similar to Eozoon have 
continued to exist up to the Liassic age, since, as Dr. Hunt his 
shown,* there is reason to ‘doubt the accuracy of the observa- 
tions which refer this rock to the Liss; and, further, Profs, King 
and Rowney, in a recent paper on Eozaon un the Proceedings of 
the Royal Irish Academy, t have figured this supposed Eozoon, 
and have thus shown that the portions of it which they consider 
similarin structure to the Canadian specimens do not possess 
such structure. I would not. in any Canadian specimen, -accept 
such appearances as those represented in their figure as the 
Eozoònà This objection is therefore wholly irrelevant. 

- He oljects: Secondly, That Eozoon occurs duly in meta- 
morphic socks, and usually mineralised by serpentine. To this I 
answer: [I$ It unfortunately happens that Eozoon is a fossil of 
the Lauréatran period, and that the rocks of this ageare m a 
more or Is metamorphic state in every part of the world where 
they are known. ẹ Wren we shall have, found unalteied 
Laurentianiocks it will be time to inquire if this fossil occurs in 
them, and ih what state of preservation. (2.) I have elsePhere 
shown that\|the chambers and canals of Eozoon aie filled not 
only with ¢rpentine -but with other mineral substanees, as 


- oe. * Silliman's Journal, March 1870, 
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Loganite, Pyroxene, and Calcite, There is thus, as Sir William 


eLogan affirmed previous to the discovery of the minute migro- 


scopic structure, no connection betweeff the forms of the suppgsed 
organism, and the mfneral substances in connection with which 
they appear. i ê l 

In the third place, in order to be enabled to make the assertion 
above referred to, your correspondent “disposes of” the: Tudor 
specimen, which, as compared with the others examined, Sccurs 
ina comparatively unaltered sediment. ; 
specimen, I affirm, and the published figures show: (1) that it 
presents the characteristic features of Eozoòn, more especially 
resembling the specimens from the Calumet and from Perth ; 
(2) that other specimens found in the same locality confirm its 
determination as Eozoon; 13) that the matrix containing tfe 
‘Mudor specimens is a coarse limestone not more metamorphic 
than many Silurian beds holding fossils. I have, however, to 
state that the recent explorations of Mr. Vennor, of the Geological 
Survey, seem to show that the beds which afforded the Tudor 
specimen, though unconformably underlying the Low@r Silurian, 
overlie the highly metamorphic Lower Laurentian of the district, 
and, therefore, instead of being, as. heretofore supposed, com- 
paratively unaltered Lower Laurentian, they may prove to be 
even as late in age as the Cambrian. Itis m these rocks that the 
worm-burrows which I observed some time ago occur. * 

Fouythly, he alleges imitative forms which Profs. King and 
Rowney consider to be ‘‘ identical with the thing itself.” Now, 
imitative furms are not unknown to paleontologists. I have 
seen rul-marks figured as fossil leaves, and trails of worms and 
other mere markings, as fossil plants of various kinds ; and many 
dendritic crystallisations are wonderfully like mosses and alge. 
I have on my table at this moment a curious group of rounded 
cencretions of black oxide of manganese in a coal-formation 
sandstone, which I received a few days ago from a very judicious 
collector, who believed that it was an undescribed frut. - But 


such things do not invalidace the evidence of real fossils. It is, 


ta be observed, however, that while it is extremely easy to assert 
that such imitative forms are identical with fossils, and even to 
make this appear plausible in descriptions an wings, careful 
iexamination of actual specimens, with attehtron to chemical con- 


ditions and modes of occurrence, may be necessary ın order to, 


draw the proper lines of distinction. In the case of Eozoon, 
the imitative form has neither been shown to unite the general 
arrangement, microscopic structure, and mode of occurrence of 
the fossil, nor perfectly to resemble it in any one of these respects. + 
In so far as my own comparisons have extended, I am prepared 
te demonstrate the difference between all such crystalline, den- 
dritic, and concietionary foims, and the Canadian Eozoon. 
Your correspondent merely confines himself to general asser- 
tions and to starting difficulties. His authorities, Profs. King and 
Rowney, in the paper above referred to, have ventured on the 
more dangerous ground of constructive ciiticism, and have 
endeavoured to explain the way~in which they suppose Eozoon 
to have been produced. ‘In doing so they have been obliged 
te resort to an extravagant and complex theory of pseudo- 
morphism, which I fancy most of the palontologists will 
vhrow down in despair of comprehending it, and which I am 
gure any competent mineralogist or- chemical geologist who 
studies it, will reject as much more trying to his faith than 
anything required to explain the occurrence and preservation of 
Eozoon as a fossil. — : 
Lastly, your corespondent desires further investigations with 
reference to the questions involved in the organic character 
of Eozoon, Jt may satisfy him to be informed that Dr. Hunt 
and I have just sent to Dublin a reply to, the objections of 
Profs. King and Rowney, in their paper above referred to; and. 
that I have for gome time Deen pursuing investigations of Pri- 
mordial and Silurian fossils akin to Eozoon either, 1m, structure or 
mode of preservation, When these investigations are completed, 
I hope to show that Eozodn has several doraminiféral successors 
ix the older paleeozoic 10cks of Canada, and that fossils of 
various kinds occur in those`rocks mfiltrated with mmeralgmat- 
ters in a manner not dissimilar from that observed in the Lan- 
rentian Eozoon. d W. -DAWSON 
McGill College, Mogtreal, Jan. 18 i 
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Natural Science at Cambridge 


M.A.” will best satisfy himself as to the giounds for the sen- 
tence which appeared in NATURE for January 12, to which he 
ee ourngl of Geological Spciety, xxii, 608, . 
~ ¢ Messrs, Rowney aid King themselves virtually admit this, 
å $ 
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With regard to this. 
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e Natural Science, he wil 
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~- depurs, respecting the willingness in Cambridge to award fellow- 


shipg for merit in Natural Science, by making inquiries of the 
tutoys of the several collég#s. This I trust he will do, and if he 
takés the opportunity of impressing upon them the advantage of 
following the example, set by Trinity of absolutely offering a 
fellowship or may aioe as the reward of great proficiency in 

be doing a great service, for that is un- 
questiSnably an important desideratum. At the same time, I 
would ask him to take the trouble to ascertain whether there 
have recently been in Cambridge any persons of great proficiency 


*in Natural Science to whom fellowships have not been awarded. 


A close and fair examination of the matter will, if I mistake 
not, prove to bim that the colleges have not been backward in 
thts way in rewarding real merit in Natural Science; that 
there.is in some colleges not only a willingness but an anxiet} 
to do this; and that the arena is opening for Natural 
Science to enter the lists against Classics ‘and Mathematics, 
with the prospect of.a fair adjudication. of fellowship prizes. 
“M.A.” ill do a further great service if he can turn his 
wide acquaintance with the members of various colleges to 
account by inducing the colleges to offer more Scholarships for 
proficiency in Natural Science, instead of limiting them so much, 
as is at present done, to students who have not commenced a 
University career. The stimulus-thus afforded to the study of 
Natural Science by undergraduates would have the effect af pro- 
ducing a greater number of candidates deserving fellowships, and 
the more frequent award of fellowships to them. ; 
j THE WRITER : 
Feb. 4 : OF THE ARTICLE IN QUESTION 
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Prismatic Structure in Ice 


DURING the late frost and- subsequent thaw, I have watched 
the ice as far as was in my power to see whether its demeanour 
bore out Mr. Langton’s explanation of the prismatic structure 
(NATURE, vol. ii. p. 105) in reply to my communication (Id. 
voli. p. 481). At the time when I received his letter, I felt 
unable to accep the gompromise which he proposed, and the 
result of these last investigations has been to confirm my previous 
opinion. Let me, however, first explain away a slight miscon- 
ception into which I have led him. In using the words “ severe 
frost,” I spoke as an Englishman, and used the’epithet relatively, : 
without thinking how it might be understood by one actustomed 
to a colder climate. All I meant was a frost severe enough to 
form ice-more than an mch or so thick. : 

I will first give you thé result of my observations, and then‘ 
proceed to answer the questions which Mr. Langton proposes. 

` On December 26, while skating for some hours on a pool in Hag- 
ley Park, Rugeley, I examined the ice carefully, but could detect 
no trace of the prismatic structure. The air bubbles, generally 
more abundant towards the lower side of the ice, were irregularly 
dispersed, and not in any way arranged in vertical lines, and the 
ice had its usual fracture. ` On Tuesday, January 3, and the follow- 
ing day, I again skated on thesame pool, and could not ascertain 
that any noteworthy change had taken place during my absence 
in such parts of the ice as were free from snow. Then came 
a thaw, on the first day of which I visited the pool; the 
sloppy state of the surface, owing to the melted snow, made 
examination difficult ; but on breaking the ice, I detected oc- 
casional traces of the prismatic structure., On returning in the after- 
noon of January 7, I found that a slight frost during the morning 
had been sufficient to make the ice safe, though the surface was 
Still wet in places. Now, however, there was a marked change 
in its appearance ; in many-spots the delicate surface-reticulation 
caused by the prismatic structure could be detected ; small ar- 
bubbles; as it seemed to me, were more numerous, and very many 
of them were arranged in vertical lines, which when produced, 
met the angles of the surface-polygons. -Ina few cases they were 
ngt in vertical but in Sloping lines; here it was evident that 
from some accidental cause, the sides of the prisms had not been 
at right angles to the surface of the ice ; this, however, was rare. 
Everything that I saw convinced me that the lines of bubbles as 
a rule were the consequence of the prismatic structure, not the 
cause of it. „The quantity of snow and êet- that subsequently 
fell made i impossible again to examine the ice satisfactorily 
before I left the neighbourhood,.though I visited the spot more 
than once. Yesterday and to-day I have been examining the ice 
on a pond in the Botanic Garden here, which is gradually melt- 
ing away, “It exhibits. almost everywhere the delicate prismatic 
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after fragment, one to tivo inghes thick, from different parts-Of - 
the pond, I foung§the surface covered with a most delicate 
reticulation, and’th@ edges grenulated, as thougir the whofe were | 
a model of a sheet of columnar basalt. The distange between 
opposite angles of the surface-polygons was generally from 4, 
to+ of an inch. Here and there the ice-slab was partially or 


“wholly perforated, the surface-water having penetrated at the 
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structure which I described last year. On withdrawing, fragment 
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junction of a set of joinfs, and dissq@lved away more or less of the 
adjacené columns ; in not a few cases thesqapertures were poly- 
gonal, whole coluinns having perished. There were, of course, 
many air-bubbles; but I could see nothing to* lead me to sup- 
pose that they had caused the structure ; thousands more would 
have been required than I could discover, for in manyeplaces 
where the structure was very perfectly exhibited there was hardly. 
a bubble to be seen. f 

_ With regard to the first of Mr. Langton’s qu€stions, ‘‘ Does 
ice contract on appreaching 32° F.?” Jamin (‘Cours de Phy- 
sique,” vol. ii. p. 108) states that it does; and though he do& 
not mention either the amount of contraction or the point of 
minimum density, the former, from his illustrative diagram, = 
appears not inconsiderable. (2.) “Do air-bubBles form 
from the first in vertical lines?” I should’ say not, as a 
rule. (3.).‘‘Is there any indication, as the winter advances, 
of a 1e-arrangement of the bubbles, as that they run into each 
other, and gef¥more and more ranged in vertical lines?” None 
that I can discover. (4.) ‘Ys there any indication in the earlier 
stages of the ice that after a night’s hard frost the cracks seen on 
its surface spread through its substance?” I have not observed 
any. : The fifth question I have not at present the means of 


| answering; but that does, not materially affect the pomt in 


debate. : 

I may add that while visiting the Schafloch Glacière, @tring 9 
the past summer, [ noticed that, near the entrance of the cave, 
the ice everywhere showed prismatic structure, but that near the 
extremity, where the temperature was at the time about 30° F., 
there was little, if any trace of it. 

One word in conclusion to this long letfer, on a point- of 
practical impoftance. I am now convinced that this minute 
prismatic structure is the rule rather than the exception in a thaw, 
though it has hitherto been overlooked ; and that it is thgghisf 
cause of the ‘‘rottenness” in ice. When it lfs been set up, a 
slab of ice 5 or 6 inches square, and full one inch thick, can be 
broken ‘across as easily as uf it were a cake of bread; and slabs 
little larger will snap in two when dropped flas on level turf from a 
height of less than eighteen inches. Almost every thaw brings 


. its melancholy tale of persons drowned while skating on ice 


which, though thick, proves on trial to be rotten.” I have no 
doubt that in every one of these ca$es it had become 
prismatic. Therefore all who are about to venture on thgiee, 
when a thaw 1s setting in, should look carefully for the signs of 
this structure, and if-it is present keep their distance. 


- ; - p G. Bonney 
St. John’s College, Cambridge, Jan. 17 | 
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Coming Home from Sicily ’ ° 

THE Eclipse Expedition has gone forth and returned, haYing on 
the whole been most successful in its observations. - But neve’, 
perhaps, was science pursued under gréater difficulties, The 
hot haste in which all the necessary preparations and arrange- 
ments had to be made and perfected before departure is alread; 
well-known ; the combmation of circumstances which impeded 
our locomotion 6n the outward journey to Sicily; the slight mis- 
hap on the Brenner, and the unfortunaté loss of the besutiful 
fsyche have been noised abroad, but the return journey was ‘not 
accomplished without mishaps, although nothing has been said 
about them. The stars in their courses fought against’ Sisera 
not more relentlessly than did the elements against us. / 

The Eclipse over, with all possible speed we packed’ up ‘our 
instruments and started for Naples, being anxious tê hasten 
homewards, We reached Messina on Monday, 26theDicember, 
with the full intention of sailing immediately, But } sirocco 
prevailed, which snapped the telegraph cable to Naples, and 
prevented our finding out anything about the movemeits of the 
steamer. Day Wwe expected the arrival”of one fom some 
quar@r or other which might take us back, but we hoed against 
hope that each day would be our last in Sicily. * Ft was not until 
late on Friday afternoon, Dec. 30th, that our jopes, were 
answered, and we weighed anchor. COE pE fe 

In due time we reached Naples (after *a Lough passage), and 
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me Italian friends, we decided to wait a few 
re elore making a second. attempt to cross the 
Apennines... Luckily we succeeded the ngxt time in crossing the 
@nountains and leaving Lombardy withoat any. great incon- 
venience, for by this time the four feet of snow which had 

« «gvered the country everywhere had been cleared from the rails. 
We expeftenced no further difficulty until we arrived at Brenger, 
where, after remonstrances on our, part, we were turned out ina 
heavy snowstorm to. find our way.as best we could to the nearest 
hotel... The next morning we found that the cause. Bi. the delay 
wag an-avalanche, which, descending a very shørt time before 
_our train came up, and carrying with it in its downward course 
trees and. rocks, had effectually blocked ap the line of rails. 
‘Vague rumours reached the hotel that no, trains would pass fora 
week, that two battalions. of Austrian soldiers were cutting a way 
‘through the snow, and that the avalanche was 200 yards in 
~~ -Jength, 80 feet in height, and extending across the gorge from 
® sidesto side. We had no means cf verifying these statements, as 
the telegraph wires were broken, and the officials were evidently 
as much inthe dark as ourselves. Twenty-four hours after us the 
train bearing the Indian mails from Brindisi came up to the same 
spot, the passengers were treated as we had been, and ordered to turn 
out at. midnight #n happy ignorance of the cause of the delay. 
The mails were, however, sent up as near aĦ® possible to the 
obstruction, and thence carried over the tops of the mountains for 
distance of eight miles, to a train which was waiting on the fur- 
ther side, The®old was intense at Brenner, and the depth of the 
snow confined us to the hotel. The weather, however, was only 
such as.might be expected on the Alps, but we had good reason 

to fear from faming, as each successive train brought up regularly 
from Verona its freight of passengers, and discharged themall at 
Brenner, until-the two hotels were full and overflowing. On the 
evening of the thid day, as we sat at dinner, tidings came that 
"the line was once fore cear, and that a train would probably 
git that evdħing for Munich; so, thankful to quit the doll 
monotony of Brenner, we left by the night train, and after a delay 
‘two days in passing through the disturbed parts of Germany, 

we artived safely in England, having spent eight days en route 
from. Florence. ? W. A. Harris 
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nethe last number of NATURE there appears a letter from Mr. 
R.A. Peacock, of Jersey, in which he attempts to prove that 
Bu Michael’s Mount, in Cornwall, was insulated in the eleventh 
century. To do this, he quotes. the passage from Domesday 
ng.to.the-lands held by the church of St. “Michael, which 
he translates—* Keiwal holds the church of St. Michael,” &e. 

Now this land, Mr. Peacock says, was 240 acigs, but the area of 
| the Mount is now only 30 acres, so. thar there are 210 acres 










isé, in the eleventh century, it contained at least eight times 
1 land as it does at present. 
tunately for this theory, the passage which Mr. Peaceck 
Keiwal. holds the church of St. Michael” is really 
rch of St. Michael holds Treiwal, or Treuthal,” as it is 
p Li, which is a manor in the parish of St. Hillary, 
ee EE os. = H. MICHELL WHITLEY 

, Truro, Feb. 6 — 


ing, therefore it could not at that time have been an island, 















f The Zodiacal Light e 
Nature for January 26, in the course of an interesting 
tof the Augusta Eclipse Expedition, by Prof W. G., 

of King's College, there is a short allusion to the Zodiacal 

hich can hafdly fail to be looked on by many as being, 

h én account of the autlfor arid the occasion, authpvitative 
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round the horizon there were 


| @ misprint from somethi 
to point out in detail that t 
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‘complain, I simply inquire... 


‘brother sent a great number of Scotch. 


4 Sa, 
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Until assured by the a 


everything which does wet bi 
nothing which does belong fo or cha 
amongst astronomers, o os 

15, R. Terrace, Edinburgh, Feb, 1 
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The Reign ‘of Law cok, Det RRS 

THE following is an extract from a letter 

a friend of mine who is on the Geological 

“The Duke of Argyll and his Counc 

the leave-rules, which are good enoug 

tys they have resolved on, ‘in’ spite of the Indian G 
I 





Misadventures in Conchology 
My experience seems te me curious ; is it) que 


1. As channel of communication for a foreign: friend, I sent 
copies of his valuable conchological work to three pre oes s 
in Great Britain. I know they were received. ee 1 

h 


4. Toa dealer at his urgent t equest 





fancy. f 

 § To a scientifc man in “America, at his earnest reques 

offer of exchange, I sent a set of the shells of a district. 

‘answer whatever. a TA n 

6. I sent a unique specimen of a shell to a foreign conchologist 

7. At'the earnest request of a dealer Stering exch ng 
. shells, Hi 


and 


No 





















of request for desiderata was returned uno 
` 8. A friend near me has more than ‘once 
man collectors, but has'the same sad tale 
promised returns made, tae 
Are these experiences exceptional, or is 
conscience, or are alimen Hars? = 0o 
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ON THE NATURAL LAI 
EXERTI 
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A H AVING shown* that Mr. Jevons” first: and. third sets 
AS i l Ey ` l 


of experiments iLustrate laws rand 2 of muscular 
action, it remains for ‘me: to apply the: same laws to his 
second set of experiments, and to show that they also 
illustrate these law@, « F is a ae 
Before doing so, a few words may be Said o) 
subject of the maximum of useful effect. I have 
from theory, that a maximum of useful effect is o 
in holding out weights horizontally in the hand, by 












. * See Narunn vol. i. p gie 
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a weight which is 73 per cent, of the weight of the arm 
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ABSCISSA = WEIGHT 


CURVE OF | USEFUL EFFECT. ORDINATE = USEFUL EFFECT. 


MR Jevons’ ExperiMents N°]. 


THROWING WEAGHTS WITH ARM 


xw(are +a) 
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(2 +a) x +a) 
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CURVE oF USEFUL EFFECT, 





ABSCISSA WEIGHT. 
ORDINATE == USEFUL EFFOCT. 


MR Jevons' ExperiImMentTs N°2 


LIFTING WEIGHTS WITH PULLEY & CORD. 


N-A 





| y 2 =| A — 19107 


EQUILATERAL HYPERBOLA 
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(2x2+a)j*# 
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CuRrvE [OF USEFUL EFFECT. 


ABSCISSA — WEIGHT 
ORDINATE == USEFUL EFFECT. 
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M” Jevons’ Experiments N°3| 


HOLDING WEIGHTS DN» HORIZONTAL ARM. 
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itself, and this result agrees with the experiments. In |° useful effe Aw (2 w+ x)? {t 
e ; ct = . oe A a e ( 
throwihg weights with the arm Mrs Jevon#found that there | ° (w -+ x) (3 w -+ x) 43) 


was no true maximum of useful effect, and that it increases | TH® condition necessary to make this expression a maxi- 
> 


avith the weight used. 

It can be shown from the equations used by me, which 
are deduced from Law 1, that this result might have been 
predicted from theory. 


mum is 


wi2w+ r) (gow+z7xzx) | è 
E TE 


ey a . ° | ir > ag : Ati ati 
he useful effect is proportional to | which reduces to the quadratic equation 
> ° | : + - « a2 f 
we R, 4W+3rw+xr=0 (14) 
or to = | This equation has imaginary roots, viz, : 
w X P | 3.1 | e h j ° 
which, by equation (2), becomes ° w = x ( . ar ) 
hg 2 
are a my Ze 8 * . 
w xX he Se Hence there exists no real value for the weight thrown 
© , A ch eck which will make the wsefud effect a maximum, 
this expression varies as the following, by equation (3) Mr. Jevons’ second set of experiments consisted in 
f > P i * + . . 
= a wx EW + 4] y?: raising and lowering various weights by a pulley and 


(3 w + r) ° | cord, through the convenient range of the arm, and noting 


and since, by equation (1) or Law 1, v* varies inversely as the number of times the weights were raised, the rapidity 
w + x; we obtain finally ° of zhe motion being maintained constant, 


The results of these experiments are 


Weight. 





56 Ibs. 


42 
28 
21 


14 


It is easy to see, on theoretical grounds, that the weight 
(x) of the arm will disappear from the equations that re- 


CURVE OF USEFUL EFFECT EQUILATERAL HYPERBOLA 


ABSCISSA = WEIGHT 
ORDINATE = USEFUL EFFECT 


Me Jevons’ ExPERIMENTS, N? | 


THROWING WEIGHTS WITH ARM 


We TV. 


a value which, if the experiments were absolutely accu- 


No. of times raised, rate, ought to become zero 
MR A E Y. The rate of work is proportional to w, and multiplying 
R TE O ot pt et ERD this by the work done, in accordance with Law 2, we 
¢ ojo: ler Se be ae fine 
276" ya fee) 
° -> > i s ol ) w" n = A (15) 


. . . > . > I i foxe rr . . . bd 
| This equation gives the following values of A, correspond- 


sng to the five simultaneous values of w and x : 


present the work done in these experiments ; for in raising A Ww . 
the weights the work done is proportional to 17895 tee s6 lbs. 
(wet — x) n, | SNe: 0 0; «0 E oe A 
and in loweñing the weights the work done is ae ce we oe + 2 4g 
i Ca? 2 
zn. TO562 > «© «© © «© o 2I ye 
> ; v R Ai o EO N PY E <a. 
These two, added together, give for the totgl | e*, “3 $i 
Work done = w z. « | The mean of these values is 
I have verified this anticipation of theory by introducing | A = 19917. 
x into the Zen equations furnished by the fve simultaneous at . : 
r ving equation (15) for #, we find 
values of wand #, and I find that the mean value of x Solving I (15) ‘ 
turns out to be > a a AS A 6 
- . zx c= o'l SIb., Å . jie w*, \ ™ 
. e . 
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” This table is satisfactory, as ‘th 
possible errors ‘of obser ao 





differences ated: than : 


eThe vseful*effect admits of no maximum in these ex- 


periments ; for it is represented by wa, and 
Tre N w X w= A; 
therefore—= : i 


J A 
° Wit g 


tu 


which represents an- equilateral hyperbola + WH bnie 
infinite when the weight is zero... 

The agreement between Laws pand 2 and Mr. Jevons 
experiments, may be best shown by means of the accop- | 
panying tables and diagrams, which represent | the curves oF 
useful effect, calculated from Laws 1 and 2 > oo ooo 


First’ SET OF EXPERIMENTS. 


T iror wing weights. Lyi follows from caution ( (5) that 
the useful effect 
wR A EN what o 
Substituting in this: equation, the values. 
l od se 262°2 
a oe Bt 
we obtain meios table :— p= 


USEFUL EFFECT No, 1. 





(18) | 


ze A {observed} wR D 

QO i 0 
A a o aa TE 36 

t a eO se aang 

aoua a R a a e oa 

A ee 596 ee ag aT BG 
TRE OS SREB ea a a OF 
Ee eer ee vg. Sa a ne Sy BGA : 
BBcode he TORO eS A EKE 985. 
Spa eee - 4 1081 i iw colpg ciara! 1065. 


‘Inthe accompanying curve No, 1, the abscissa. is the 
weight, and the ordinate the. useful effect; and the centres 
of the small circles represent the actual observations. 


SECOND SET OF EXPERIMENTS. 


Liting weight with pulley and cord.—\n these experi- 
ments the useful effect cv may be at once calculated 
from equation (17), from which the following comparison 
is made, and Diagram No. 2 constructed. 

Substituting for A, its value 19,017, we find— 


USEFUL EFFEC cr No. 2 
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The BA EAR Diagram 2 is a po 
ae hypi l toota, wione, abscissa: i is the: weight, and 
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: useful effect. 







In Diagram No. 3 as before; the ‘abs 
represents the weight, and ‘the: ol q 


The eqyations of the three curves ‘Which | represen : 
useful effect in Mr. Jevons’ three sets of experiments, 
when expresttd i in Cartesian eo: are as follows : ~ 


ae CETTE No.1 : 
12> =A : ; No, 2 n 
r Gr- +e aj? T 

7 “(ar Aa No, 3 e 


It will be interesting: in conclusion, to explain why the 
simpler empirical formula, used by Mr. Jevons, coincides 
so nearly with the more ompi formita deduced from 
theory. 

Accordingto Mr. J evons’ empirical formula, the useful 
work done in throwing weights i is 


Rw. 
| wie 2 
| where B = 231°4 pand according to my formula, d deduced 
from theory, the useful worka j a pae ay 
w+ Ta Gy + zp = 
whéte A = 262°2) 


‘These. two expressions, algebraica i 
never become identical, but. may. becom 


(wt 2) Gw +a a K Gw + s, Seend 
in which K is a co-efficie wane sedge 

Expanding | bot : ‘sides we have 

9 003 rw gate 





















wpa 
= K (8 cite 32 vw? 6 x8 0p 4), 


from which we obtain four equations. to deter rmine 1 
best value cf K, viz. Fr 
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“The coveticiénis sòf the two sides of equation (19) will 
be most nearly equal, when A = 1'135. 


The constants used by Mr. Jerons and fnyself ‘give. 
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° Itis easy to see, from an igspection of Diagram No. I, 
that a portion of such an equilateral 
cointide nearly with the true curve, 
determined by experiment. : 
Addendum.—Mr. Robert B. Hayward, of Harrow, has 
kindly called my attention to an error in my application 
of Law 1 to Mr. Jevong’ first sewes of experiments in 
which different wejghts were thrown by hand. In applying 
Law 1 to these experiments, I assumed, in equations 
(1, 2, 3, 4), that the total work stored up in £ revolving 
body is that of a body of equal weight, moving with the 
velosity of the centre of oscillation. I should have 
stated that it is the work of a body of equal weight 
moving witg the velocity of the centre of gyration. If 
this error be corrected, the four equations betome much 
simpler in form, and lead directly to the empirical formula 
used by Mr. Jevons, and also furnish a curve which cor- 


d with the points 


atesponds very well with the experiments. 


Let &@enote the radius of gyration, and let the other 
symbols remain as before ; we find the following equa- 
tions, which are to be used instead of the first four 
already given. 


(w + a) v? = Const, % (1) 
Pave y a (2) 
-Q 
k7 I 3w+yr 
< a? 3 wr (3) 
$ (3w+2)x R=A (4) 


Mr. Jevons’ eight experiments furnish twenty-eight 
equations to determine the value of 2, and the mean of all 
the values is i 

- 9 x = irlb. 


This value of x, when substituted in the eight equations ` 


furnished by (4), gives us the following-values of 4. 
qr è 





® y A 
56 lbs. . . . 6 3295 
BO y ae ee G 
Pi y ae oe 3642 
7 no + e 3389 
"r » » 3375 
e 55. a ae te 
- fy à 325'0 
we tos . 3421 
° P Mean . 33849 


If the mean values of 4 and x be used in equation (4), we 
find the following comparison of theory and observa- 
tion:;—: ° 


We R (observed) - R (calculated). Difference. 
56 lbs. ... 1°84 feet 1°89 feet —0'0S feet 
28 y wm 3°79 » ti 3°56 > +o » 
lå aw. -B0 5, 637 y +-0°49 5) 
Ta ste “ISSO: y IO55 y . OO! y 
45, o I4'6l,, 14'65 y ~O'O4 y 
2 yy tee 18 65 3 1979 » | =r y 
Eao we 2305 45 24°01 „p = —oO'96 ,, 
sg wer 27I. yy f 26°86 ” -+-0'29 y 
The curve of useful effect, deduced from equation (4) is 
~ Aw 
R= ae aa 
s 3w +r 


This curvè represents an equilateral hyperbola, whose 
equation, referred to its asymptotes as axes of co-ordi- 


nates, is 3 


xy + 417'4 = 0. m 
Diagram No.4 shows this hyperbola, while the centres 
of the little circles show the several experiments. 
This hyperbola, derived from the property of the centre: 
of gyration, represents the observations: very well ; and 


. 4 


it nearly coincides with the more complex curve derived: 


hyperbola woulde| from the centre of oscillation, shown in Diagram No. I. 


Mr. Jevons’ empirical formule corresponds at omce to 
equation (4), provided the quantity (g) be used to denote 
one-third of the weight of the arm instead of one half, e 
His formula becomes, multiplying above and below by 3,, 

347'I 3 
3w + I1'7 
The weight of the arm and shoulder used in throwing 
weights, viz. r1r'ılb. or 11'7lb., is considerably greater 
than the weight of the simple arm, 7°4lb.,a result quite 
consistent with the fact that the scapular muscles move 
‘with the arm in this kind of exertion. 
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NOTES 


AT a preliminary meeting held at King’s College on Monday 
last, the Rev. Dr. Barry, Principal, in the chair, it was resolved 
that a fund for a Memorial to the late Dr. Miller, in connection 
vith King’s College as having been for thirty years the principal 
sphefe of his labours, be at once raised by subscriptions in the 
College, and from the general public. It was further resolved to 
form a committee for the prrpose of carrying out this resolution, 
and as soon as the committee is complete a meeting will be sum- 
moned to adopt such further measures as are necessary. 


We are glad to hear that Prof. Frankland has accepted the 
Presidency of the Chemical Society for the ensuing session. 


A CIRCULAR has been issued by the Science and Art Depart- 
ment of the Committee of Council on Education, South Ken- 
sington, directing that in future all teachers certificated by the 
Education Department shall be allowed tp earrwpayments on the 
results of the instruction of their pupils in Stage I. of Mathematics, 
according to the rules of the Science Directory, without having 
previously passed the qualifying examination required by§ XXXIII. 
The Department has also issued the following amended pro- 
gramme of the examinations for the diplomas of the Royal School 
of Naval Architecture and Marine Engineering, which is to come 
into force at the examination to be held in April 1872, the 
examination m April 1871, being held according to the pro- 
gramme contained in the existing Directory of the School :— 
“Diplomas will be given to all persons, whether they have 
received their instruction at the school or not, who pass the final 
examinations of the school, provided that they give satisfactory 
evidence of having gone through the course of practical work 
recommended by the Council of the Institution of Naval Arche — 
tects. These diplomas will be of two grades, according to the 
siccess of the candidate in the examination, the title of the higher 
grade being Fellow, and of the lower, Associate, of the Royal 
School of Naval, Architecture.” These examinations will be 
held annually towards the end of April. Candidates who have not 
been students of the school will be required to produce certificates - 
that they have been engaged for three years, at least, in— 
(1) practical wood or iron ship-building in a dockyard ; or (2) 
practical engine and boiler building in a dockyard, or in the 
works of a marine engineer ; or (3) practical work as a draughts- 
man in a dockyard (or marine engine works), duging which the 
candidate must leave himself gone through the complete formatien 
of the design of a ship (or of a marine engine), with the whole of 
tae calculations included init. Such candidates will also be 
required, to give references as to character and good conduct 
tefore they are admittet to the examination. ‘ All sych candidates 
must apply to the Secretary, Science and Art Departinent, South 
Kensington, W., not later than the 15th March in each year. 


IN our notice last week of the attainments of the Senior Wrangler, 
we should have mcluded the statement which we made some time 
since, that Mt, Hopkinson <ook the degree of D.Sc. at the Unis 


. Rats, Squirrels, &c. 
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M s 
versity of London, in 1870, in two distinct branches, viz. Mathe- | of Ædentata—Sloths, Anteaters, Armadillos, Teeth of Marsu” 


matic#and Physical Optics, this 
on recêrd, Dr. Hopk uson tes also attained the additional dis- 
tinction which so often falls to the lot of Seniot Wranglers, tha® 
of First Smith’s Prize-man. The Second Smith’s Prize has been 
«warded to Mr. Temperley, of Queen’s College, bracketed fourth 
wrangler. It is stated that Dr. Hopkinson, bemg disqualified 
as a Nonconformist from sharing in the emoluments of the 
University, intends following his father’s profession of engineer. 


THE following are the Council and Officers of the new Anthropo- 
logteal Institute of Great Britain and Ireland :—~President : Sir John 


Lubbock, Bart., F.R.S.; Vice-Presidents : Prof. Huxley, F.R.S.,° 


Prof. Busk, F.R.S, Mr. John Evans, F.R.S., Dr, Charnock, 
Dr. Barnard Davis, F.R.S., Mr. George Harris; Director: Mr. C. 
Staniland Wake; Treasurer: Mr. J. W. Flower, F.G.S.; 
Council: H, G. Bohn, Colonel Fox, Dr. Hyde Clarke, W. 
Blackmore, W. Boyd Dawkins, F. R.S., R. Dunn, David Forbes, 
F.R.S., T. MG Hughes, Dr. A. Campbell, S. E. Bouverie 
Pusey, W. C. Dendy, Sir D. Gibb, Bait., Dr. R. King, Capt. 
Bedford Pim, R.N., Rev. D. I. Heath, Dr. J. Beddoe, De. 
George Harcourt, Joseph Kaines, F. G. H. Price,” and 
C. Robert des Ruffieres. Secretary: J. F. Collingwood ; 
Sub-editor of Journal: F. W. Rudler. A Special General 
Meeting of the Anthropological Society will be held. at 
the rooms, No. 4, St. Martin’s Place, on the r4th Feb- 
ritary, at half-past seven o’clock, for the purpose of author- 
ising the trustees of the Society to transfer its funds and 


effects to the trustees of the ‘‘ Anthropological Institute of Great 


Britain and Ireland,” in pursuance of an agreement for union- 
under that name between the Anthropological and the Ethnological 
Societies of London, On the same evening, at eight o’clock, will 
be held the first ordinafy meeting of the Anthropological Insti- 
tute, when Sir Jóhn Lubbock, Bart., President, will read a paper 
“On the Development of Relationships.” 


THE Anniversary Meeting of the Royal Astronomical Society 
will be held to-morrow at three, and that of the Photographic 
Society on Tuesday next at eight. 


Tue following lectures on Comparative Anatomy are to be 
delivered in the Theatre of the Royal College of Surgeons on 
Mondays, Wednesdays, and Fridays, at four o’clock, commencing 
on Friday, Feb, 17, by W. H. Flower, F.R.S., Hunterian Pro- 
fessor of Comparative Anatomy and Physiology. Eighteen 
lectures on the Characters, Structure, Functions, and Modifica- 
tions of the Teeth and Allied Organsin the Mammalia. Essential 
characters and structure of teeth. Development and succession 
of teeth. Classification and nomenclature of teeth— Dental for- 
mule, Modifications of the characters of the teeth in the different 
groups of the mammalia. Teeth of Man. Teeth of Sévtina— 
Old-World Monkeys and New-World Monkeys. Teeth of 
Lemurina, Teeth of terrestr.al Carzivora—Dogs and allied 
forms ; Cats and allied forms; Bearsand allied forms. Teeth of 
Pinnipedia-—~Sea-Bears and Seals; Walrus. Teeth of Zrsectivora 
—-Hedgehogs, Moles, Shrews, &c.; Galeopithecus. Teeth of 
Chiroplera—Frugivorous Bats, Iosectivorous Bata, Blood-sucking 
Bats. Teeth of Redentia—Hares, Guinea Pigs, Porcupines, 
Tgeth of Cefacca—Odontocetes or Toothed 
Whales ; Dolphins, Porpoises, Narwhal, Sperm-whale, Ziphius, 
and allied forms; Zeuglodonts ; Mystacocetes or Whalebone 
Whales, rudimentary Tecth ; Structure and function of baleen or 
whalebone. Teeth of Ungulata—Perissodactyles : ancient and 
modern forrgs? Palxotherium, Horse,’Rhifloceros, Tapir; Artio- 
dactyles: Pigs, Hippopotamus, Anoplotheride, Camels, Chevro- 
tains, and Pecora (Deer, Giraffe, Antelopes, Sheep, Goats, and 
Oxen). Teeth of Hyrax, of Toxodon, of Typotherium, and other 
anomalous forms. Teéth of Proboscidea ~Elephant,* Mastodon; 
Distéthérium. Téeth of Siena—Dugong and Mahatee. Teeth 

. 6 


being the first similar instance | ®/a/sa—Opossums, Tfylacine, Dasyures, Perameles, Phalangers 


Kangaroos, Womba%®; Fossil Marsupials. Value of dental 
characters in drawing inferences as to the affinities and habits of 
extinct animals, Horny teeth of Afonotremata—Omithorhynchus. 
The lectures are free tg all who take an interest in the subject. 


INTELLIGENCE has been received @f the death of Dr. F. A. G. 
Miquel, Professor of Botany at the UniverSity of Utrecht and 
Director of*the Botanic Gardens at Leyden, one of the few re- 
maining distinguished systematic botanists on the Continent, and 
greatly esteemed by all scientific visitors to Holland for his 
generous hospitality and kindly nature. * He was the author of 
several monographs, and had written largely on éhe botany of 
the Netherland-Indies,, especially Java and Surinam; and also 
on that of Japan, which has been much worked ont by Datcl» 
naturalists ; but will be best known by his magnificent ‘* Annales 
Musei botanici Lugduno-batavi,” in four folio voluges, wite” 
spléndid illustrations. He was one of the foreign members of 
the Linnean Society of London. 


A STATEMENT having appeared in the Glode that the M.A.’s 
of the Universi® of London have made a representation to the’ 
authorities that the examinations for degrees are too stringent, 
and that it is probable that the standard will be lowered ; we are 
authorised to state that the report- is entirely inconect; no 
such representation has been made, and no proposal for lowering 
the standard of the degrees is under the consideration of the 
Senate of the University. s 


IN consequence of a report made to the Senate of the Uni- 
versity of London by the Examiners in Physiology, setting forth 
the insufficiency of the present w:va voce examigation as a test of 
the practical aaguaintance of candidates with histology and 
practical physiology, an-important alteration has been made in 
the regulations of the First Bachelor of Medicine Examinptigg, 
The alteration will take effect in the year 1872%and subsequent 
years, and the Registrar has been directed to notify to the various 
medical schools in connection with the University, that the Candi- 
dates for the first Examination in Bachelor of Medicine will be 
required to pass a practical examination in Histology. The 
requisite provision is to be made in the University building for 
carrying out a plan which has been suggested by ghe Examiners, 
and approved of by the Senate, and of which the following*=ft- 
line is given by the British Medical Fournal:—TVhe candidates 
are to be examined in convenient batches, placgd in a suitalfle _ 
room, fitted up with microscopes, glasses, reagents, needles, 
scissors, and razors. Each student is to have placed before him 
afew characteristic mounted specimens, and portioms of fresh 
tissue or tissues prepared for minute examination, all nunfbered 
and carefully selected, and to be given three hoursin which to 
examine and report upon the specimens presented to him, as well 
as to mount certain specimens of particular organs or tissues, as 
may be required by the Examiners. In this way, it is felt, the 
possession of mere book-knowledge by the candidate will be at 
once disclosed, ahd the physiological examination will be made 
a-real and satisfactory one, 


A ZOOLOGICAL RECORD ASSOCIATION has been established 
for the purpose of continuing the Record of Zoological Lilerature 
(an annual volume, containing an abstract of, and an index to, all 
that has been done in zoology during the previous year), which 
has been held in such high esteem by workmg zoologjsts that for 
some time past the British'Association has been induced to vote an 
annual grant of roo/, in its support. Owing, no doubt, to the 
fact of its utility not being sufficiently known to the public, the 
undegaking has not hitherto proved a financial success. Thenew 
Association, which includes, we understand, all the leading 
zoologists of the country, hopes to have better luck, and in a few 
days it is expected that its programme will be before the world. 
Mi, Stainton; F.R.S.s,is thie Secretary. ° be 
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THE New ‘Vork-Association for the Ad 
has recently elected officers for ¢he ensWing year, and the 
America# Chemist notes that on looking over the list it finds 
° that, among the names of fifteen officers, it does not recognise a 
single man of science. Six are clergymen, three are physician®. 
Though it is pleasant to seg these mer? anxious to promote the 
cause “of science, a Kittle sprinkling of scientific men would tend 
to increase the confidence of the public in the discussions of the 
society. j 


Twe American Chemist states that Prof. William Griffis, of. 


NATURE : 


ncement of Science® 


295 


A MEETING was held in the Town, Hall, Stranraer, on Friday, 
the 5th January, tọ discuss the advisability of establishing theese 
#ictories in the county on tLe Ameiican system, ‘and a committee 
was appointed to inquire into the detaifS regarding the manage- 
ment of the Deibyshiie cheese factories, and to repat at as 
future meeting. 

M. LITTRÉ has received a letter from M. Gambetta, praising 
him highly for his invaluable works, and nominating him as Pros 
fessor of History to the Bordeaux Polytechnic School. The letter 


was published by public authority in the Moniteny. P 


Rutgers College, | has gone to Japan as Professor of Chemistry e THE new fuel invented for Paris is more substantial than had 


and Natural @hilosophy in the University of Japan, 

THE following scientific appointments, to American Colleges 
Save recently been announced :—Mr. George C. Swallow, to the 
chair of Agrictluie in the University of Missouri ; Mr. Charles 
“M. Winge to the Professorship of Applied Chemistry, Dr. 
Alonzo M. Chase, as Instructor in Analytical Chemistry, “and 
the Rev. J. J. Brown, to the chair of Physics, in Cornell Uni- 
versity ; Mr. T. H. Staver has been elected Professor of Agri 
cultural Chemistry at Harvard University ; and®Mr. Albert H. 
Chester has been appointed to the Childs Professorship of Agri- 
cultural Chemistry in Hamilton College. 


THE Legislature of Colorado, at its last session, approptiated 
thirty-nine hundred dollars for a building for a school- of 
mings. ‘The cornei-stone of that building was laid on Monday, 
August 15, 1870, by Bishop Randall, in the presence of a 
large assembly of people. 


THE Scientific American states that the Board of Trade of the 
city of Buffalo Wa» obtained a franchise and organised a com- 


pany to be styled the Oxyhydiogen Gas Comfany, having for’ 


its object the introduction of the oxyhydrogen: gas light into 
tpt aty. A committee of investigation has visited the oxygen 
` bes . ; . f 
gas works in New York, and with the information thus obtained 
we are informed that the work is to proceed at once. It would 
appear that Buffalg is to be the first city in America to adopt 
this splendid light. ‘The experiment is an important one, and 
its success will be watched with considerable interest by gas- 
consumers in this cogmntry and America, 


elg may be ifteresting to record that during the two mid-wintes 
months of December 1870 and January 1871, the average tem- 
perature of the air at B'ackheath was, according to Mr. Glaisher’s 
tables, exactly $° F. below the mean of the last fifty years. On 
46 days the temperature was below the’ average, aud above the 
meanon gnly 16 days, the mean for the 24 hours having been 
below the freezing-point on 27 days. ‘The lowest average was on 
December 25th, when it fell as low as 18°9°, or 18 7° below the 
mean of the last fifty years, During nearly the whole of January 
the weather was also exceptionally waim in the neighbourhood 
of London ; in the midland and eastern counties; the depression 
would be considerably greater, 


THE American Chemist Sor January announces that it com- 
mences its existence with that m mber as an independent journal, 
devoted to Theoretical, Analytical, and Technical Chemisty. 
The articles, Loth extracted’ and original, among which is a 
curious one on Assaying one hundred and thirty years ago. 
promise a supply of varied and useful information. It proposes 
to present its readers with abstracts of all papers published in 
America of elsewhere, which involve chemical principles in their 
discussion. 


THE British Medical Journal states that two additional cases 
illustiating the efficacy ol the injection into the veins of ammonia 
in snake-bite, on the plan of Professor Halfoid, are published in 
the Melboun@ papers. They are reported with gieat decision 
of statement as to the immediate benefits conferred, but without 
the scientific precision of detail which is needed, and which will, 
we hopt, be forthcoming,  *” 


been supposed. It is the asphalt used for coating the side-ways 
of the streets. The total length of ¢roftoirs is about two million 
yards, the bieadth two yards, and the thickness half an inch, so 
that the cubic measurement of asphalt ready for use is 555,550 
cubic yards. It is mixed with about half of its weight of sand, 
which reduces the 1eal weight of asphalt to 277,777 cubic yards, 
It is difficult fo burn asphalt without being. suffocated with 
smoke. ‘But all these drawbacks can be met successfully by 
scientific skill and‘ability. M. Le Troost, directorof the Grenelle 
Gas Works, has erected furnaces for using tar as fuel in the 
distillation of tar. Tar is sufficient without the help of any 
other fuel to prepare gas Jor ordinary purposes or for inflating 
balloons. These furnaces were working successfully from the 
beginuing of November, and this success has probably led to the 
idea of using asphalt as fuel for ordinary purposes. 

ONE rather singular invention for remedying the actual want of 
fuel in private houses beczme very popular in Paris during the 
siege. They prepare cylinders of clay impregnated with bitu- 


„minous substances ; these combustible cylinders are used like the 


ordimary charcoal which is necessary in Paftsith cookery. ! The 
earthy matters, of which the proportion is not greater than 
necessary, remain in the furnaces like ashes left by the com- 
Dustion of charcoal. It is stated that it is proposed to continue 
-he use of this kind of artificial fuel. 


THE Academy states that the great attraction of the E 
vortion of the St Petersburg Museum consists in one entire 
gallery of mammoth remains, probably including many nearly 
entire skeletons, the bones of all of which are 'm a remarkably 
“esh state of preservation. Some years since (owing to the ex- 
artions of Sir Antonio Brady), an almost entire mammoth’s skull, 
with tusks of colossal proportions, was obtained at the brick- 
pits at Ilford, in the Thames Valley brick-earth, and now adorns 
the geological gallery of the Buitish Museum. Since the appoint- 
ment of M. Dupont to the post of keeper in the Brussels 


“Museum, the almost entire skeleton of a mammoth, found some 
bd 


:ime since, but neither repæired nor mounted, has been diligently 
mended up bit by bit, till they are able now to boast the 
possession of the best example of Alephas primigenius out of 
st. Peteisburg. One is struck with the comparative height and 
slenderness of the mammoth’s skeleton as compared with the 
modein elephant, and it seems probable that he was a more active 
and a lighter-built béast than the Asiatic or African species, It 
is to be hoped Phat the British Museum collection will ere long 
be emiched by the addition of a skeleton of the Siberian mam- 
mouth. The execution of the fortificat#ons around Antwerp Jas 
led to the discovery, not only of elephants’ and mastodons’ re- 
mains, but of a most wonderful series of cetacean bones. “These 
are now arranged in a fine gallery in the Brussels Museum, which, 
under the direction of M „e de Borre, bid#fair to be òne of the 
most attractive of Continental institutions, e 


SHocks of earthquake were felt in Scinde on the 12th 
November. 


On the .24th October at 1.40,A.M. a sinart shock of earth- 
quake was felt at Yokohama, with a deviation from E; to S.W. 
The shock was remarkable for long duration, i - 
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THE NATURE OF THE EARTH'S INTERIOR* 


J5 a previous discourse on volcanoes, t I”directed attentio 
„to the-phenomena øf volcanic action, specially considere 
in- relation to the part’ which such igneous or interna] forces 
” have pjayed in determining the grand features of the external 
configuration of the sphere upon which we live. R 

If now. we follow up this subject still further, it will naturally 
dead to an inquiry into the nature of the internal substance of the 
globe itself, within which the foci of such agencies must 
be situated ; quite independent of this, however, I have little 
doubt but that many of you must at some time or other have 
already asked yourselves the question—What does the central 
mass of the earth beneath us consist of? , , 
'. The answer which, in the first instaŭce, would, I imagine, be 
most likely to suggest itself to your minds, would be that it con- 
sisted of solid stone, such as you see forming the body of its 
mountains, fhe foundations of its continents, and the rock basins 
which contain itsseas. The belief in such an hypothesis would, 
however, be rudely shaken by the first personal experience of the 
shock of an earthquake, the sight of a volcano in eruption, or 
the consideration of the immense faults which have dislo- 
cated many parts of the solid land ; since, so far from disposing 
us to regard the ground under us as entitled to the appellatidn 
of the ferra firma, so commonly used by the ancients, the study 
of such phenomena could not but suggest grave doubts in our 
minds as to whether the earth was after all anything like so solid 
or stable as we at first sight felt inclined to imagine. 

But very little inquiry’into the subject is necessary, however, 
to-convince any one of the great difficulties in the way of obtaining 
a satisfactory answer to this question, and to prove that at 
présent we do not have at our command sufficient data or evi- 
dence to enable us to arrive at a thoroughly conclusive solution 
of this most interesting problem. 
` As the rapid advances made by the natural sciences are, how- 
ever, daily adding to our information on this subject, and thus 


enabling us to cgrrgct or modify our previous deductions, so as to , 
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@rally follows that s stratified rocks must have preéxisted on 
the spot, or in .othegwords, that they were older in geolegical 
chronology than the granite which came to disturb them. 

In the present state of geology, however, it i ledy impos: 
sible for us to point out any variety of rock whatsoever as ‘ 
te one which may haye served as a foundation upon wh ch the 
oldest sedimenfary rock# were origigally deposited, in fact the 
oldest rogks which we know of at present are themselves sedi- 
mentary rocks (mostly in an altered condition) belonging to the 
Laurentian ‘series in Canada, and as yet it has not been found out . 
what these sedimentary beds may ın their turn rést upon, 7.¢., what 
is actually below them. 


. : E e ` 
As therefore we have not as yet been able to reach down to 


*| investigate directly any rocks lower in the geological series than 


those pertaingng to the Laurentian formation, we Will now tura 
to the volcanoes, in orger to examine the mineral products which 
they bring up for our consideration, from depths vastly beyonds 
those which we can ever hope to reach directly. What vol- 
canoes teach us with regard to the nature of the earth’s interior, gL. 
a depth from which they derive their supply of minei matter, 
may be summarised as follows :— 

That at this depth, the earth’s substance exists in a state of 

@ ye wy . ` 

perfect molten liquidity, forming as it were a sea of molten rock, 
analogous in chẹracter to the eruptive rocks which have broken 
through the earth’s crust in former times. Secondly, that the 
mineral products ejected from volcanoes are very similar to one- 
another in chemical and mineral constitution, no matter from: 
what part of the globe they may emanate from. And, lastly, 
that from the same volcanic orifice, and during the same eruption, 
lavas of two totally different classes may be emitted, viż., the 
light, acid, or trachytic lava, analogous tothe granites, felgtes, « 
&c., of the oldest period, and the heavy, basic or pyroxenic 
lava, all but identical with the dark basaltic or trappean rocks 
commonly met with as dykes, &c., disturbing most of the 
different sedimentary formations. 

Another deduction from the study of voleanic phenomena, 
indicating that &t a certain depth below their surface they must 


form?a_more and moré trustworthy opinion on the nature of those ‘) ‘be in connection with a continuous tea of molten Java, is based 


parts of our globe, which, from their. position, must always 

-remain inaccessible to our powers of direct observation, I have 

_imagined that a short sketch of the present state of our know- 

ledge concerning the probable constitution of the interior of the 
earth might prove interesting. 

In treating this subject, we will first consider what has already 

. been done in the way of direct examination of the earth’s sub- 


upon the influence which the moon appears to have on 
volcanic eruptions ; this opinion seems to have keen confirfled™y 
the observations of Prof. Palmier: made during the last eruption 
of Vesuvius, on which occcasion he reported that distinct tidal 
phenomena could be recognised, thereby indicating’ that ‘the 
moon’s attraction occasioned tides in the central zone of molten 
lava, in quite a similar manner as if causes them in the ocean. A 


stance in depth; yet when it is remembered that the mean | further corroboration of this view'1s seen in the results of an ex- 


diameter of our planet is some 7,912 mules, whilst the 
greatest depth hitherto attained by man’s direct exploration has 
not even yet reached one mile from the surface downwards ; this 
dispioportion appears so enormous as to render it self-evident, 
in the pursuit of this inquiry, especially as regards the more 
central portions of the earth, that we must in the main rely upon 
data furnished by calling in the aid of the natural sciences, ‘The 
direct examination of the exterior of the earth, even when restricted 
to this depth, does nevertheless furnish us with many important 
data from which to start in this toa great degree speculative 
inquiry, and to some of these we shall now direct attention. — - 
t must first of all be remembered that all the rocks which 
we meet with at the surface, and which compose so much of the 
solid exterior of our globe as is actually known to us, may be 
arranged under two principal heads, viz., the volcanic or endo- 
genous rocks, j.e. those formed within the body of the earth 
itself, and the sedimentary or exogenous, f.z. those rocks formed, 
‘or rather reconstructed upon its surface, out of the débris of pre- 
viously existing rocks arranged in beds or strata by the mechani- 
cal action of water, > 
-  Itwas long taken for granted by geologists that the lowest sedi- 
» mentary strata, in their nermal or in a more or lessaltered condition, 
_ rested directly upon granite, which was for a long time regarded as 
the fgundation upon which they, in the first instance, had heen de- 
posited, since this rock was looked upon as the oldest of all, and 
‘as representing the. primeval or original surface covering of the 
-earth. Later resefrches, however, have, roved this hypothesis 
to be untengble, since it appears that no iftstance of a granite has 
as yet been met with in nature, which if followed up, does not at 
some place or other break through, and alter or disturb more or 
less, the stratified rocks in immediate contact with it, so that ıt natu- 
` * Substance of a Lectufe-delivered for the Sunday Lecture ‘Society on 
eee Nai z4 v a 2 . e ys 
t See NatuRg, vol. ii p. 283, P pi i 


amination of the records of some 7,000 earshquake shocks which 
occurred during the first half of this century, con®piled by Perry, 
and which, according to him, demonstrate that earthquake% are 
-much more frequent in the conjunction and opposition of the 
moon than at other times, more so when the moon is near We 
earth than when it is distant, and also more freĝuent in the hour 
of its passage through the meridian. 

Returning now to the more direct examination of the superficial 
parts of the earth, we find that the results of mining*operations 
ave also thrown considerable light, not only on the mineral 
nature of the rocks encountered in depth, but also upon some of 
their physical conditions, A numerous set of experiments made 
in deep mines in various parts of the world, often far distant 
from one another, has most conclusively proved that the tem- 
perature of the earth, at least as deep down-from the surface as 
has been explored byman, increases in direct ratio as we descend 
towards its centfe. Other observations on the temperature of the 
water from deep-seated and hot springs, and from artesian wells, 
fully confirm the experiments made in mines, and show that the 
temperature of the water furnished by them also becomes higher 
in propoition to the depth of the source from which it is derived. 
As might naturally be expected, the interference of local causes 
renders it a matter of cunsiderable difficulty to determine the 
true mean general rate of such increase in temperature of the 

earth’s substance downwards ; still, in the main, observers all agree > 
in placing it at somewhere between 14° and 23° degrees F, 
for every hundred feet in depth, so that we camnot.be far 
wrong, if for oug purpose we estimate ‘1, at- 2° F, for ‘every 
hundred feet in depth, or a rate which amounts to 121° for each 
geogiaphical mile nearer the earth’s centre. Since no facts are at 
the present time known which can in any waye invalidate the 
supposition that this or a somewhat similar rate of increase in 
temperature holds good in still greater depths, it is perfectly 
correct and justifiable reasoning to assure that such is actually 
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the case, and therefore a simple calculatior{will show that at a® terior was in reality only such a thin covering or crust, like the shell 


depth of about <wenty-five a ars 
downwarfls a temperature of about 3,000° F, should be 
attained, which would represent a heat at which iron melts, or 
one sufficient to keep lava ir a state of perfect molten liquidity 
at the surface of the earth. , As it mugt be remembered, how- 
ever, that at tais depth tfe substance of the earth would be 
exposed.to the presSure of the superincumbent mass, &nd as it 
has been shown by experiment that many substanges become 
more refractory—~é ¢, require a greater degree of heat to melt 
them—when exposed to pressure than when at the surface, the 
abov® calculation will have to be modified considerably in order 
to meet this condition. Unfortunately, we have not as yet 
sufficient dataat command to enable us to estimate the true ratio 
in which the melting points cf such rocks would beome elevated 
Èy pressure; yet we'may safely take it for*ranted, after allowing 
far more than the maximum rate of increase, deduced from the 
experiments of Bunsen and Hopkins, that we should not require 
to sink se deep again in order to attain a temperature fully 
sufficient to keep such substences in a state of fusion, or, in other 


words, this deduction necessitates the suppasition that the solid- 


rock crust of the earth cannot, at the utmost, be nore than 50 
miles in thickness, . 

If we now reason from the above data as premis€es, it will follow 
as a natural consequence that our globe must in reality be a sphere 
of molten matter surrounded by an external shell or crust of 
solid matter, of very insignificant thickness when compared to 
the diameter of the entire globe itself; or, in other words, this 
deduction represents exactly such a state of things as would 
ensye in the event of a sphere of molten matter becoming con- 
solidated on its exterior by the cooling action of the external 
atmosphere ; and the figure of the earth itself, which is an elhp- 
soid of revolution, że., a sphere somewhat flattened in at the 


$ 


poles, but bulging out at the equator, being that which a pee 


mass revolving raund its own axis would assume, is regarded by 
natural philosophers in general as all but conglusive evidence, 
that the'earth at an early period of its history must have been in 
a fluid condition. 

œA hough thegdoctrine that ‘the earth is a molten sphere sur- 
rounded by a thin crust of solid matter was all but universally 
taught by geologists, there have of late years been brought 
forward several arguments to the contrary, which apparently are 
more ın favour of its being a solid or nearly solid mass through- 
out, and these arguments are fully entitled to our consideration, 
as our object is not to defend any particular theory, but to 
arrive as nearly as sve can at the truth. I will, therefore, in 
the first placeeproceed to scrutinise all which has been brought 

{Ward in opposition to the older hypothesis, and then to con- 
sider whether any other explanation yet advanced is more in 
@cordance with the facts of the case. 

First of all We have to answer the question as to whether it is 
possible for such a thin crust to remain solid, and not at once 
to become melted up and absorbed into the much greater mass of 

.molten mfitter beneath it? This would doubtless be the case, if 


‘the central fluid mass had any means of keeping up its high 


temperature, independently of the amount of heat it actually 
possessed when it originally assumed the form of an igneous 
globe. This question, however, in reality answers itself in the 
negative, since it is evident that no crust could even commence 
to form on the surface, unless the sphere itself was at the moment 
actually giving off more heat from its outer surface to the sur- 
rounding atmosphere than it could supply from its more central 
parts, in order to keep the whole in a perfectly fluid condition, 
so that when once such a crust, however thin, had formed upon the 
surface, it is self-evident that it could not agam become melted up 
or re-absorbed into the fluid mass below. : 

This external process of solidification due to refrigeration 


would then continue going on from the outside inwards, until, 


a thickness of crust had been attained sufficient to arrest or neu~ 
tralise (owing to its bad conductibility of heat) both the cooling 
action of the surrounding air and the loss of more heat from the 
molten mass within; and thus a stage would soon be arrived at 
when both these agtions would so counterbalance one another 
that the further cooling down of the earth could be all but 
arrested: a condition ruling at the present time, since th@earth- 
surface at this moment, so far from receiving any or more than a 
minute amount of heat from the interior, appears to depend 
entirely, as regards its temperature, upon the heat which it 
receives from the sun's rays. : 

- We have next to considez the argumeft that, if the earth’s ex» 


- š x ® 


es from the surface’ | of an egg, to which it has often been likened, that such a éhick- 


mess’ would be altogether insufficient to give to it that stability 
; which we know it to possess, and that consequently it. could 
never sustain the enormous weight of-its mountain ranges,, such 
as, for example, the Himalzyas of Asia or the Andes of America, 
which are, as it were, masses of rock piled up high above its mean 
surface-level. j ; 
At first sight, this style of reasoning not only appears plausible, 
but even seems to threaten to upset the mate 
gether. It requires but little sober consideration, however,.to 
prove that it is more, so to speak, sensational ig character than 
ctually founded on the faczs of the case ; for it is only requifite 
or us to be able to form in our minds some tangible idea of the 


relative proportion which the size of even the highest mountain: 


bears to that of the entire globe itself, to convince us, if such a 
crust could once form and support itself, that it could with ease 
support the weight of the mountains also, The gréat Himalaya 
chain of mountains rises to a maximum altitude of 31,860 feet, 
or six miles above the level of the sea; and if the earth 
could be seen reduced in scale down to the size of an orange, to all 
intents and purposes it would look like an almost smooth ball, since 
eyen the highest mountains and deepest valleys upon .its surface 
would present to the eye no greater inequalities in outline than the 
ttle pimples and hollows on the outside of the skin of an ordinary 
orange. If this thin crust of the earth can support itself, it is 
not at all likely to be crushed in by the comparatively speaking 
insignificant weight of our greatest mountain chains, for in point 
of fact it would be quite as unreasonable to maintain such a 
supposition, as to declare that the shell of a hens egg would 
be crushed in by simply laying a piece of a similar egg-shell upon 
ils outside. | ' 

That a very thin spheroidal crust or shell enclosing a body of 
liquid matter such as an ordinary fowl’s egg, does possess in it- 
self an enormous degree of stability and power to resist pressure 
trom without, is easily demonstrated by merely loading a small 
portion of its surface with weights as long gs@t does not give 
way under them. Even when placed on its side (or least strong. 
Dosition) it was found that a portion of the shell only one quarter 
of an inch square would sustain several pounds weight without 
showing any symptoms of either cracking or crushing ; or, in 

other wrds, this simple experiment indicates that if the external 
crust of the earth was but as thick and strong in proportion ag 
an egg-shell, it would be fully capable of sustaining masses 
equal in volume and weight to many Himalayas piled up one 
atop of another, without any danger whatever to its stability. 
The next argument which has been advanced against the pro- 
bability of the major part of the earth’s substance being in,a 
fluid condition, is one based.altogether upon astronomical consi- 
derations. It having been demonstrated when two clocks are 
set agoing, the pendulums of which are similar to one another 
in all‘réspects except that whilst the bob of the one is solid, that 
of the other is hollow and filled with mefcury, ‘that the latter will 
swing somewhat faster, and consequently the clock gain time upon 
the former. The late Mr. Hopkins, of Cambridge, applied this 
observation to the consideration of movements of the earth in 
space, and by a very elaborate course of mathematical reasoning 
and calculation, demonstrated that the earth, if not quite solid, 
must be nearly so, since according to his results, if it was merely 
a comparatively thin shell filled with liquid matter, the ratio of 
certain of its movements (the precession or nutation) would differ 
considerably from what they are actually known to.-be, and these 
conclusions appeared to be confirmed by the subsequent calcu- 
lations of Sir William Thomson and Archdeacon Pratt. Although 
grave doubts qiggested themselves as to the correctness of the 
values used in these calculations for two of their most important 
elements, viz., the condensing action of pressure and the ex-' 
ding actionyf the very high temperatures within the globe— 
both of which have not as yet been determined with any, cer- 
tainty, and although it Might also be surmised that the gondi- 
tions of a pendulum bob of polished glass filled with heavy 
slippery mercury swinging at the end of a rod must be extremely 
different from those of a nearly spherical gldbe filled with viscid 
‘sticky lava revolving around its own axis; still’ geologists felt 
-themselves quite unable to answer the arguments: of the astro- 
nomers and mathematicians, and since none of them appeared to 
be sufficiently versed in either astronomy or mathematics to be 
able to-sumit the method of reasoning or the calculations to any 


strict scrutiny, they felt themselves, reluctantly no doubt, com-- 


pelled t bow to the decision of such eminent authorities, 
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So Stood the matter until the summer of 1863, when, fortu- 


= nately for the advancement of this inquiry, M. Delaunay, now 


Director of the Observatory at Paris, an authority equally emie 


» nent asa mathematician and an astronomer, was induced to under- 


take the reconsideration of this problem ; a labour which has 

*not only resulted in‘altogether. reversing the above decision, and 
demonstrating the complete fallacy of the premisses upon which 
so much elaborate reasoning had been expended, but which proved 
conclusively by experiment that a sphere filled with liquid matter 
would,.under circumstances such as are present in the case of the 
earth, behave in precisely the same manner as an entirely solid 
ong, and, consequently, that the fact of the earth being either 
solid or liquid in its interior could neither have any mfluence 
whatever on ‘the rate of precession or nutation, nor be of any 
use as a means of deciding as to the real or approximative 
thickness of the earth’s crust. 

It may also be added that the conclusions arrived at by Mr. 
Hopkins, evén when supported by Sir William Thomson and 
Archdeacori ['ratt, were not universally acquiesced in ; the cele-, 
brated German physicist, Helmholtz, amongst others, was not 
satisfied as to their correctness, and in opposition to the deduc- 
tions of Sir Wilham Thomson that the eaith’s crust must be some 
1,000 miles in thickness, we have the entirely opposite con- 
clusions‘ of Mr. Henesvey, whose calculations tend to show 
thatthe earth’s cru-t cannot be Jess than eighteen miles or more 
than 600 miles ih thickness. We may now, however, fairly 
conclude ‘that all the objections as‘ yet advanced from an astro- 
nomical point of view against the theory of the fluid condition 
of the interior of our planet, have been invalidated or explained 
away. an . 

The only other argument in favour of internal solidity is one 
which bases itself upon the law, announced upon theoretical con- 
siderations by Professor ‘Thomson in 1849,.that the fusing pomts 
of bodies must become more elevated when subjected to pressure, 
or, in other words, that under the influence of pressure, bodies 
will require more heat to melt them. 

Starting from hiş Bunsen argued that the earth, could not be 

other-than solid to the core, since the enormous pressure accu- 
mulated at the centre would cause its internal substance to become 
so infusible that it could not remain in.a-molten state. To a 
certain extent this law wasccorroborated by the experimental 
researches of Bunsen and Hopkins, made upon some of the easily 
fusible substances like wax, spermaceti, paraffin, and sulphur; but 
as faras the later experiments went, it was not confirmed either 
in.the case of metallic substances, nor did it.appear to hold true 
with other than the more easily compressible bodies. 
-In .the case of the earth, therefore, the conclusions of 
Bunsen cannot -be accepted, since we have to deal with materials 
to which, as yet, this law has not been proved :to apply ; still, 
assuming, as seems most probable, that the materials composing 
the earth’s mass do become to some extent more and more iu- 
fusible according as they approach nearer.to its centre, it must, 
on the other hand,. be remembered that this would be more or 
less, neutralised -by the expansion which these substances would 
undergo from the action’ot the internal heat; and as incontrover- 
tible evidence has been produced to prove that the temperature 
of ‘the earth downwards from the surface increases in direct 
ratio with the depth, it seems most probable that the combined 
effects of expansion and elevated temperatures would more than 
counteract any tendency to solidification due to the effects of 
pressure. ; P 

Having now taken into consideration the various objections 
which have been urged against the theory of the earth’s internal 
fluidity, as well as devoted some consideration to the opposing 
view of its solidity, it will be noticed, if we pass į} review some 
of the distinctive features of the two hypotheses, that the former 
theory is a legjtimate deduction from the data afforded by the 
direst study of the earthsiself, whereas the lattgr, on the con- 
trary, instead of making the explanation of the earth’s phenomena 
its starging point, devotes itself almost exclusively to the task of 
proving that it could not be fluid. 

Thus, how is it possible, if the eaith’s mass be solid through- 
out, to account, for the great upheavals or sinkings down of large. 


portions of the rock formations which compose its external crust?*| 


Do not these phenomena lead to the direct inference that the ex- 
ternal crust cannot, by any ‘possibility, rest in depth upon an un- 
yielding mass of matter in the solid state, but that it must 
necessarily be superposed upon some more or less fluid substarice 
which by its mobility can, when some one portion @f..the crust 
above sinks down, become displaced, and so make rooin for it 
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®by elevating, or, as hi floating up some other part of the 
same? R e - 
in lke manner the hypothesis that the earth is essentially solid 
necessitated that the phenomena of volcanoes should be explained 
on the supposition that they had cheir sources in numerous 
small isolated local basing of molten, rack scattered over the sur- 
face ot the lobe: a view which ra eara inconsistent with 
the results of chemical and mineralogical é¢nvestiyation, which 
proves thatghe ejected products are identical in constitution even 
if taken from volcanic vents the most distant fiom one another, 
nor does such a‘theory attempt to explain the tidal, phenomena, 
of volcanic outbursts and earthquakes previously alluded to® 
So far, therefore, as we have gone into thig subject, we may re- 
gard the balance of evidence as proving that at a dgpth, of about 
fifty miles or #ess from the surface, there exists a continuous zone 
of molten rock or lavat such as is brought up, to the surface by. 
volcanic eruptions. Let us now consider how deep this zone or 
stratum of molten matter is likely to extend, and also what forms 
the more central mass of the earth below it. -en 
-In order to answer these questions we must look to other than, 
direct evidence, and first of all must inquire whether the con- 
sideration ofgthe mean density, or in other words the actual 
weight, of the earth itself, can throw any light upon these ab- 
struse points. he consideration of the attraction which bodies 
exert pon’ one another in the ratio of their magnitude, has, 
enabled the physicist to effect the at first sight apparently im- 
practicable task of determining the entire weight of the-earth 
itself, but it is out of our province to describe the mode of duing 
so, and we must content ourselves by accepting as a fact the re-, 
sults of such investigations, which prove that the total weight of 
our planet is as near as possible 54 times the weight of a sinfilar 
globe of pure water. Knowing now that the mean density, or 
specific gravity, as it is also called, ofthe earth, is 54, and 
also from direct experiment that the mean density of the entire 
solid rock forming 1s exteinal crust cannot be hjgher than 2}, or 
less than half that of the entire sphere, ‘it naturally follows that 
the central parts must be very much more heavy in order to 
account for so high a mean figure as 53, and it has been calcu- 
lated that if we suppose that the earth was composed of hre 
concentiic portions of equal thickness, each in turn increasing. 
in density towards the centre in arithmetical progression, we 
should then have an outer circle of specific gravity 2}, or as, 
heavy as rock, an intermediate zone of 12, ors heavy as quick- 
silver, and a central nucleus of about twenty times the density of 
water, or as heavy as gold, 7 k . 
This‘increase of density has sometimes heen erroneously re- 
presented as entirely due to the effects of the enormous pressure 
of the superincumbent mass ; but thissupposition is quite untenaim@, ~ 
since the tendency of all the numerous experiments made in this 
direction has been to prove that no substances can be compresseg 
or condensed to an indefinite extent, since whatenay be termed 
their approximative maximum density is soon attained, beyond 
which the effects of pressure become so much smaller and smaller 
in proportion to the force applied, that at last the {usher con- 
densation effected by still greater pressure is all but inapprecmble. . 
Besides this, it must not be forgot that the crust of the eartlt is a 
species of dome like the shell of an egg, which supports itself 
without resting or floating upon its fluid centre; and further that. 
the earth’s high internal heat, by causing the materials which’ 
compose it to expand, must also counteract the effects of super- 
incumbent pressure, so that when all these facts are taken into 
due consideration, it appears Quite evident that the materials 
which actually form the mass of the interior must be infinitely 
denser than any of the rocks met with on the smface, and that, 
they must be metallic in their nature, since no other bodies are 
known which could at all fulfil these conditions of density. 
. If now we suppose that the earth’s, interior is composed of a 
series of concentric zones or layers made up of substances which. 
are of more and more dense nature as they are situated nearer 
the centre, and that the external one is rock of a density of 
2'5, a calculation will show that the centre or nucleus will be 
about 10, or as heavy as silver. If now we suppose that the 
zone of molten lava, which we have already concluded must * 
exist ‘at a depth of about 50 miles below the surface, has a 
densityeof 3, o say even 4, to give the fullest allowance for the 
condensing effects of superincumbent pressure, then we,should 
find by calculation that this zone could not eatend deeper than 
about 400 miles, since below this depth the matter would be so 
heavy that its density can only be eaplained or the supposition 


that itis made up of metallic compounds, and asthe derf&ity of” 
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the still lower zanes would continue to incyase up to the very 
centr@of the earth, the inference is,that thafwhole of this gieat 
‘central mass situated at a distance of some 450 miles or less 
been. the surface, is actually formed of metals and their com- 
pounds, 7 i i 
Whether’ this great central metallic nugleus is_ fluid or solid 
may'next be inqui ed into. ccording to Bunsefs theory pre- 
viously alluded m, it pught to be solid, for owing to the giormous 
pressure to whicn it would he exposed, the solidification of the 
m atten sphere should first commence at the centre. This view 


would be quite correct 1f the earth was composed of highly com- , 


pressible non-metallic materials ; but since this is not the case, 
and since, as before alluded to, the experimental data aleady 
obtained indicate that neither the metallic nor the less compres- 
sible substances become more refractory in proportifn to the in- 
crease of pressure, we are more justifeden assuming that the 
@entral nucleus also must be in a fluid condition, and the more 
so not only because we know that metallic compounds are as a 
“mele infinitely more fusible than rock silicates, but also as the 
well-known high temperature of the earth’s interior would, byeits 
expanding action, tend to counteract the effects of the pressure. 
In summing up this inquiry, the balance of evidence appeais 
to me to be decidedly in favour of the hypothesis that the interior 
of our earth is 2 mass of molten matter arrange@ in concentric 
layers or zones according to their respective densities, and the 
whole enclosed within a comparatively thin external crust or shell.. 
Davin FORBES 





SCIENTIFIC SERIALS 


THE American Naturalist for January opens with a long paper 
by Prof. J. S. Newberry “On the Ancient Lakes of Western 
America : their Deposits and Drainage,” which is stated to be 
a chapter from Dr. Hayden’s forthcoming ‘‘Su®pictures of the 


Rocky Mountains.” Prof. Newbèny states that the wonderful’ 
- collection of fossil plants and animal remains brought by Dr.. 


HRyd?n from tee country bordering the Upper Missomi has 
been shown, by his observations and the researches of Mr. 
Meek, to have been derived from deposits made in exten- 
“sive fresh water Jakes, lakes which once occupied much 
of the region tying immediately east of the Rocky Moun- 
tains, but which have now totally disappeared. ‘The sedi- 
ments that accumulated in the bottom of these old lakes 
show that in the earkest periods of their history they contained 
~saftavater, at "east that the sea had access to them, and their 
waters were more or less impregnated with salt, so as to be 
inhabited by oysters and other marine or estuary mollusks. In 
d& time the, continental elevation which brought all the 
country west of the Mississippi up ut of the wide- 
spread Cretaceous sea raised these lake-basins altogether 
above the sea-level, and surrounded them with a broad expanse 
of dry land. Between these lakes were the areas of dry land 
coveregl with lusmuant and beautiful vegetation, and inhabited by 
herds of elephants and other great mammals, such as could only 
inhabit a well-watered and fertile countiy. Prof. Newberry’s 
explanations throw much light on that remarkable feature of the 
western side of the “great continent; the canons formed by the 
rivers, like the stupendous one of the Calorado, nearly 1,000 
smiles in length and from 3,090 to 6,000 feet in depth, with almost 
perpendicular sides. The Rev. A. P. Peabody contributes an 
account of the Chinese in San Francisco; Mr. H. Willey, a 
paper on Lichens under the microscope, with wood-cuts which 
very well illustrate their mode of vegetation and reproduction ; 
and Dr. A. P. Barnard, adescription of a new form of binocular 
for use with high powers of the microscope. The shorter articles 
and Natural History Miscellany contain, as, usual, much in- 
teresting information. a 


The Journal of Botany for February commences .a series of 
papers which will be very useful to systematic botanists; an 
alphabetical catalogue of the new genera and) species of plants 
published during 1870 in the English botanical and gardening 
journals, not including the ‘‘ Journal of the Linnean Soctety.” 
The present nfmber only carries the list down to Dracontiunt, 
Mr. J. G. Baker continues his monograph of the genus Xpan, 
and Dr. Hance contributes an article on the so-called ‘‘olives” 
of Soughein China, which he states tq be produced by two 


species of CanArinm, trees from twenty to thirty feet high,” 
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they may bé derived from the atmosphere. 





largely grown in the neighbourhood of Whampoa.” The Sones 
are beautifully and elaborazely carved hy the Chinese as erna- 
gents, and, when set in gold, form exceedingly handsome 
brooches or bracelets. Twa articles of «pecial interest to syste- 
matists are Prof. Dyerand Dr. Trimen on Polygonum nodosum ; 
and Mr, W. P. Hiern on the form and distribution oyer the 
world of the Batrachian (cr aquatic) section of Hanuncelus. 
There is also the usual section of short Notes and Queries. 


SOCIETIES AND ACADEMIES 


> 3 LONDON 


Chemical Society, February 2,—Prof. Williamson, F.R.S, 
President, in the chair, Tke following gentlemen were elected 
Fellows: R. J. Friswell, R. F. Humiston, M. D., A, H. Mason, 
I. R. Justin. Prof. Frankland, F.R. 5., read a paper “ On the, 
Development of Fungi in Potable Water.” He began by 
alluding to the experiments Dr. Heisch had made some months 
back with waters contaminated with sewage matter. When to 
such waters some sugar was added, very soon a kind of fermen- 
txon ersied, and a rich fungoid growth made its appearance. 
rrol.*Frankland has now repeated and extended these experi- 
ments and arrived, with one or two exceptions, at the same 
results. But in the course of his researches ne encountered some 
reactions which revealed to him that the presence of sewage 
matter in saccharic water is in itself not sufficient to produce 
fungoid growth, but that the pres nce of phosphates in some form 
is indispensall: to such production. Puof. Frankland fur-her 
found that the germs which give rise to the development of fungi 
need not necessarily come from sewage contaninalion, but that 
Finally, he found 
that animal charcoal does not remove those germs. Dr. Frank- 
land thinks that the sugar test of Dr. Heisch for the detection of 
traces of sewage contamination may be turned into a very 
delicate reagent for the detection of migute q@antities of phos- 
phates ; for when these defy the power of the usual laboratory 


‘tests, they yet aie capable of feeding those germs and thus giving 


rse to the fungoid growtk. From all his observations Prof. 
Frankland drew the following conclusions -—1. Potable water 
mixed with sewage, urme, albumen, and certain other matters, 
or brought into contact with animal charcoal, subsequently 
develops fungoid growth, and other organisms, when small 
quantities of sugai are dissolved in them and they are exposed 
to a summer temperature. 2. The germs of these organisms are 
rresent in the’ atmosphere, and every water contains them after 
momentary contact with the air, 3. The development of there 
germs cannot take place without the presence of phosphoric ac.d, 
cr a phosphate or phosphorus in some form of,combination. 
Water, however much contaminated, if free from phosphorus, 
does not produce them. A German philosopher has said “ ohne 
Phosphor kein Gedanke.” The above experiments warrant the 
alteration of this dictum to ‘‘ohne Phosphor gar kein Leben.” 
Anthropological Society January 31.-— Dr. Charnock, 
President, ın the chair, A paper was read by Mr. Joseph 
Kaines, on some of the Ractal Aspects of Musić. The 
author, in a very brief gkance at the characters of the mus c 
of the various races of men on the globe, drew particular atten- 
tion to a striking anthropolugical fact—namely, that the music of 
the people of the north-east of Europe, unlike that of all the 
rest, was pervaded by asettled melancholy. He sought to account 
for this phenomenon physically and psychically. He drew 
attention to the climatal and general physical conditions under 
which the peop&s of the north-east of Europe live, and suggested 
that, in the constant war with: Nature, and the endeavour to 
modify Nature’s laws, they acquired a gravity, awe, and sadness, 
of which the pé@oples of the sunny south knew nothing, as their 
music showed, Nature having used them more kindly. The 
author contrasted the biographies (as well as the music)®f the 
German and Italan composers, and showed that the men dittered 
as widely ; sadness and sorrow marking the @ne, briglitness and 
gladness charactetising thefother. He commented upon the in- 
trospectiveness of the northern ‘peoples, and the 1åpt attention 
and morbid analysis they give to the great problems of Life, 
Death, God, and Immortality ; and stated that the contempla- 
tion of these and such sublime mysteries saddened and b iph.ened 
by turns alt their thoughts afd impressions. It. was cu ‘ious to 
note thaweveh the dance times and popular airs cf the Germans, 


Norwegians, and Swiss, as bas been remarked by Mr. H, F. a 
s 
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Chér ey, the eminent musical critic, were in a minor key. “Joyous- 
ness,” contined the author, “is a plant that does not flourish in the 
bleal north. It flowers and blossoms perennially in the south, be- 


cause there the air is balmy and soft, There the skies are alway% 


* bright, and beneath man* feet the earth is fruitful though untilled. 


e There Nature uses her children kindly, and even ‘‘ prepares for 
them a¢ablein the wilderness.’” The author remarked inciden- 
atlly that not music only, but the other arts of expression— 
architecture, sculpture, and the mythologies of the north of 
eEurope-——were imbued by the same melancholy spirit. He con- 
cluded by a few observations on the character of ancient Roman, 
modern Anglican, and dissenting Church music. The following 
gewtlemen took? part in the discussion: Mr. Mackenzie, Dr. 
Hyde Clarke, Mr. Bendir, Dr. Blake, Mr. Lewis, Mr. Wakes 
Captain Brine, Mr. W. R. Cooper, Mr. Quaritch, and the Charr- 
man. The President announced that this was the last ordinary 
meeting of the Anthropological Society, an amalgamation with 
the Ethnological Society having been carried out by the delegates 
appointed for that purpose at the general meeting of this Society 
on January 17th. The new society was to be styled ‘‘ The 
Anthropological Institute of Great Britain and Ireland.” 


Linnean Society, February 2,-Mr. G. Bentham, President, 
in the chair.- The President announced the death of one of the 
corresponding members of the Society, Prof. Miquel, of Leyden ; 
and also that the Council had agreed to recommend the election 
of Prof. O. Heer, of Zurich, to fill the vacancy in the list of 
foreign members caused by the death of Prof. Unger, of Vienna. 
—‘* Natural History of Deep-sea Soundings between Galle and 
Java,” by Captain Chimmo. The ooze dredged up from a depth of 

~ 2,300 fathoms, where the temperature was found’ to be 35° F., 
consisted to the extent of 90 per cent. of organic matter, Fora- 
minifera, chiefly Globigerinze, together with Polycistinz, with a 
few broken sponge-spicules. In the shallow water near Suma- 
tra, the animal life had-decreased to only about five per cent. of 


the ooze, the Globigerinze having entirely disappeared. The | 


water bronght up from great depths was found to contain a large 
proportion of sabs ia sglution, which crystallised out immediately 
on exposure to the air. Mr. Busk remarked on the great interest 
and importance of the observation of the low temperature of the 
deep water in a latitude within a few degrees of the equator, 
strongly confirming the conclusions as to a general circulation of 
the water between the equator and the poles drawn from similar 
observations in the Atlantic. 


~ 


Victoria Philosophical Institute, January 30.—The Rev. 
J. H. Titcomb read a paper on *‘Archæology, with some 
of its Parallels and Contrasts ;” it was a general review of the 
whole subject, and also showed how the resources of nature 
had been made use of by improving the arts. The discus- 
sion was carried on by the Chairman, Captain F.. Petrie, 
ar BAe Newton, the Rev. Mr. Heard, Mr. Shiffard, and 
= Y. Ow. 
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Botanical Society, November 10, 1870.—Sir Walter Elliot, 
president, in the chair, The president delivered an opening 
address, in which he congratulated the Society on its continued 
prosperity, having now entered on its thirty-fifth year of existence, 
He reviewed the rise and progress of naturalists’ field clubs in 
Britain, and concluded by giving short biographical notices of 
the members whom the Society had lost by death during the 
past .year,—‘‘ Experiments on the Transpiration of Leaves,” by 
Dr. W. R. M‘Nab.—‘‘On the Laws of Growth in Plants,” by 
Col. T. B. Collinson, ; 


- December 8.—Mr. Alexander Buchan in thé ghai. The fol- 
lowing communications were read :—‘* Botanical Excursions in 
July and August 1870, with pupils,” by Prof. Balfour.—“ Notice 
of some new and rare messes collected on Ben Lawers,” by Dr, 
Stiffon. This was a continuation of a paper read by Dr. Stirton 
last seggion, recording the recent discovery of several new species 
of mosses on Ben Lawers, with notes as to place of growth, &c., 
of the rarer species found on that mountain.—‘“‘ On the varieties 
of Hieracium stolohiflorum of Waldst. gnd Kit. at different 
seasons,” bye Prof. Balfour.—Prof. Dickson exhibited a plant of 
the Chinese primrose, having ‘stamens and style of the same 
length (short), although in this species, as in the other dimorphic 

srimroses, they: are usually of different lengths. This form is 
interesting, inasmuch as in an abnormal cowslip, described some 


years ago by Mr. John Scott, the stamens and styleg although of 


the same length, were both long. 
rd) kd an - 
e ° 





OOKS RECEIVED 


e 
Enciisu ~The Textbook of Science; Algebra, and Trigonometry: W. 
N. Gniffin (Longmans and Co.) —Strange Dwellings: Rev. Je G. Wood 
Longmans and Co).—The Sun: Ruler Fire, Light, and Life of the 

lanetary System: R.A Proctor (ongmnas and Co } —The Schools for the ° 
Beople: G. Bartley (Bell and Daldy). - 


8 ® $ = 


DIARY 


THURSDAY, FEBRUARY 9 : 


‘Rovar Soctety, at 8 30-~The Effect of Exercise on the Bodily Tempera- ; 

ture: Dr Allbutt —Observations of the Eclipse at Oxford, Dec. 22,°1870: > 

Prof J Phillips, F.R S.--Ou the Problem ot the In- and Circum- scribed 

Tnangle: Prof. Cayley, F.R S.—On the Unequal Distribution of Weight 

and Support jp Ships, and its Effects in Still Water, in Wahves, and in ex- 

ceptional Positions on Shore: E. J. Reed, CGB. . E 

SOCIETY OF ANTIQUARIES®at 8 30 —On Documents illustrating the Position 
of the Prior and Convent of Canterbury sede vacante: J. B. Sheppard? 
—-On the hitherto undescribed Expedition of the Emperor Augustus into . 
Britain: W. H. Black, F S.A ’ - 

Lonpon MATHEMATICAL SOCIETY, at 8.~On a Problem in thesf-alculus ot 
Veriatious; Prof. Cayley, V.P.—On Surfaces of Negative Deficiency: 
Prof. Cayley, V.P. , j 

* LONDON INSTITUTION, at 7.30 —On the Action, Nature, and Detection of 
Poisons: F.@S. Barf, M.A., F.C.S. 

ROYAL INSTITUTION, at 3 -~—Davy’s Discoveries: Dr. Odling. 


FRIDAY, FEBRUARY 10. 
Roya. ASTRONOMICAL Society, at 3 —Anniversary Meeting. | : 
_ ROYAL INSTITUTION, at 9.~-On Some Fallacies connected with Ships and . 
Guns: E, J. Reed, C. B. 
QueKettr Microscopicat Crup, at 8. 

SATURDAY, FEBRUARY rt. 
ROYAL INSTITUTION, at 3.-~Laws of Life revealed in History: Rev. W. H. 
Channing. s. 
SUNDAY, FEBRUARY 12. 

Sunpay Lucrure Society, at 3.30 —The Entozoa of Man aud Animals in 

relation to Public Health and the Sewage Question: Dr. Cobbold, F.R S. 
MONDAY, FEBRUARY 13 
ROYAL GEOGRAPHICAL SOCIETY, at 8.30. eee! i i 
LONDON INSTITUWON, at 4--On the First Principles of Biology: Prof. 
Huxley, (Educational Course ) 7 
i TUESDAY, FEBRUARY 14 . 
o œ 


Ed 4 
` 


rod 


~ 


r 


ROYAL INSTITUTION, at 3.~~Nutrition of Animals: Dr. Foster, 
PHOTOGRAPHIC SOCIETY, at 8 —Anniversary Meeting. 


WEDNESDAY, FEBRUARY 15. 


SOCIETY OF ARTS, at 8.—On the Commerce of India: Dadabhai Navroji. 

METEOROLOGICAL SOCIETY, at 7. a 7 

RoyvaL SocIETY OF LITERATURE, at 8 30, > 

ANTHROPOLOGICAL INSTITUTE, at 7 30.~-General Meeting.—Ordinary 
Meeting at 8. A 

LONDON INSTITUTION, at 7.--On Alizarine and other Colouring Matters : 
W. H. Perkin, F.R.S. (Converasinne) ° 


_ ~ THURSDAY, FEBRUARYI6, . 

Royvac Socrery, at 8.30. = 
SOCIETY OF ANTIQUARIES, at 8,30. 7 

LINNEAN SocIETY, at 8.—On Tremellneous Fungi and their Analogues: e. 
' R. and C. Tulasne —Bryological Remarks: S. O. Lindberg, M 
CHEMICAL SOCIETY, at 8. eo 
ROYAL INSTITUTION, at g--On the Wolf-Rock Lighthouse: James N. 

Douglass, - ; ; é k 


b 





pare 


‘ CONTENTS Pag 
Tue Powar of NUMERICAL, DISCRIMINATION, By Prof, W. STANLEY 

 JEVONS 4, 6 eraa a 6 6 a a a a a a e a a E 
BURMEISTER'S FAUNA ARGENTINA. By Prof, W.H Frower, F.R S. 282 
RECENT PETROGRAPHICAL LITERATURE. By Arcu .Getkis,,F.R.S. 283 
Our Book SHELF . . e s a wooo o owo os loy o o o 285 
LETTERS TO THE EDITOR t=- » 

The Cretaceous Period. In L, G H. KINAHAN '. es. e. 286 
Eozoön Canadense —Principal J. W. Dawson, ERS. . . . . 287 
Natural Science at Cambridge . . . e e s so> s eero BB 
Prismatic Structure jn Ice, —Rev. T. G. Bonney, F.G.S . . . 2 
Coming Home from Sicily,—W. A. HARRIS s essa. 288 
St. Michaels Mount.—-H M., WHITLEY . . aers 289 
The Zodrgcal Light. — Prof, C. Piazzi Savru, FRS.. . . . . 28% 
The Reign af Law nosos © ew we o we tl . 289 
Misadventures in Conchology . ^ s 4 6 a. e e s s a B9: 
ON THE NATURAL Laws or Muscucar Exertion. II By the Rev. 

Prof. S. Haveuton, F.R.S. (Waith Diagrams) . s.s.s. ee 289 
NOTES 6: hs 6. as ean i Et we ea, le WO aw a tet OD 
oo NATURE OF THE Party’s INTERIOR. By_ Davin Forsss, a 

otters + * ° « ° . X » a . . e r ” * . . “s e . . . 209 
SCIENTIFIC SERIALS ® gy: ecko o’ n‘ SO we ew, OO 
SOCIETES AND ACADEMIES . s e 5 4 4 4 et ee we we ee 2909 
Booxs RECRIVED . s s s s p a s eo Re ee es ew, ca ee we 300 
DIARY o o a a ele ee BO ae a ee ee . « 3290 





ERRATUM.~~Page 275, 
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e 
. THE EDUCATION OF CIVIL ENGINEERS 
+ € 


a Ae has been called to this important sub- 
ject by a pamphlet recently issued by the Institution 

of Cival Engineers, containing a clear and well-digested 
account, of the education and status of engineers at home 
and abroad. efhe pamphlet, however, is more remark- 
able for its omissions than for its contents, among which 
wê find premisses warranting a conclusion or many 
conclusions concerning the education and position of the 
engineer iw different countries. The documents which 
have been employed in its compilation have been 
collected, arranged, and issued, under the supesvision of 
the Council of the Institution of Civil Engingers, a body 
most able to draw conclusions, and to give practical effect 
to any resolution they may adopt, and yet no conclusion 
whatever is drawn, and no resolution whatever is adopted. 
Perhaps, indeed, the Council consider that the education of 

_ engineers in England cannot be improved ; this interpre- 
Tation*may easily be given to the short summary given of 
the English system, contained in the following passages :— 


There is, further, in England no public provision for 
engineering educgtion. Every candidate for the profes- 
sion must get his technical, like his general ¢ducation, as 
best he can; and this necessity has led to conditions of 
education peculiarly and essentially practical, such being 
theno®t direct and expeditious mode of getting into the 
way of practical employment. 

The education of an engineer is,in fact, effected by a 
process analogous o that followed generally in trades, 
namely, by a simple course of apprenticeship, usually with 

‘apremium, toa practising engineer; during which the pupil 
is supposed, by taking part in the ordinary business 
routine, to beceme gradually familiar with the practical 
dut®e of the profession, so as at least to acquire compe- 
tency to perform them alone, or, at least, after some further 
praatical experience,in a subordinate capacity. 

It 1s not the cAastom in England to consider ¢heoretical 
knowledge as absolutely essential. It is true that most 
considerate, masters recommend that such knowledge 
should þe acquired, and prefer such pupils as have in some 
degree attained it, and it is also true that intelligent and 

- earnest-minded pupils often spontaneously devote them- 
selves, both before and during their pupilage, to theo- 
retical studies ; but these cases, though happily much 
more frequent now than formerly, really amount only to 
voluntary departures from the general rule. 

This thorough proficiency in practical matters tends 
largely to compensate for—in many cases to outweigh— 
the deficiency in theoretical attainments ; and it is un- 
doubtedly this, influenced in some degree by the natural 
self-reliance and practical common sense inherent in the 
English character, which has given such a high standing 
to the profession in this country. The practical education 
in England js perhaps the most perfect possible, if the 
opportunities obtained during the pupilage are ample, 
and the pupil properly avails himself of them. 


In marked contrast with this language cemes the sum- 
mary of the description of foreign engineering education. 


The education of foreign engineers is strongly con- 
trasted with thatin England in every particular. Practical 
training by apprenticeship is unknown; the education 
begins at*the other end, nantely, by the compulsory ac- 
quirement of a high degree of theéretical knowledge, 
under the direction, and generally at the e&pense, of the 
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Government of the country. Parfly with this, and pértly 
afterwards, there is communicated a certain amount of in- 
formation on practical matters ; but fhis is imparted ina 
way differing much from the English plan, and probably: 
with less efficient results. ° 
Thus, while the Englisk engineer is launched in his pro- 
fession with the qualification of a considerable practical 
experience, but with perhaps little or no theoretical know- 
ledge, the foreign one begins with a thorough foundation 
of principles, but with a limited course of, practice ; a 
deficiency, however, which tends to correct itself with time, 
After a few paragraphs showing how these principles 
are worked out in various countries, we have a summary 
of suggestions made by engineers and othery without 
approval or condemnation. The body of the pamphlet 
consists of dry statistics, which would have been of greater 
value had not much of the matter been already published 
in various blue books ; and at the end we find suggestions 
by ‘individuals and extracts from published documents 
quoted, without any partiality for one rather than another, 
Itis very difficult to understand why the Council of 
the Institution has issued a document of this kind. 
Parents and guardians may find the list of schools and 
classes valuable, but neither the general public nor the 
engineers required information of the kind here given. 
Since the Paris Exhibition, we have been deluged with 
letters, pamphlets, and evidence as to foreign Polytechnic 
Schools. What we do require is some authoritative re- 
commendation of one scheme rather than another for 
raising the standard of engineering edifcation in England. 


The Council may plead in extenuation of this grievous - 


omission that they are not a legislative body ; that their 
decisions would bind no one, and that they have always 
disclaimed all responsibility for the opinions expressed in 
the engineering papers which they publish. If they take 
no higher view of their functions than this, they might 
well have abstained from publishing this dry collection of 
statistics. If, on the other hand, they really mean that 
the education of young engineers in England needs no 
improvement, it is a pity that the opinion is not stated in 
so many words. . 

The language used conveys a mild expression of paternal 
approval of the good boys who “spontaneously elevate 
themselves to theoretical studies,” but we almost see the 
bland smile of compassion with which the successful 
Nestor regards the proud enthusiasts. 

We have the list of colleges where these good boys 
may be (spontaneously) diligent, but not a word indicating 
that the number of institutions is insufficient; that the 
number of classes in the institutions is in defect or excess 
of the requirements; far less any recommendation that 
engineers should make attendance on science classes com- 
pulsory instead of voluntary. We have an excellent short 
account of the*Whitworch Scholarships, but no wort 
of approval, no hope expressed that the example,set 
may be followed. There is no suggestion that any new 
technical chairs are required, such as those lately founded 
in Manchester and Etlinurgh, and we can wel] imagine 
that when other colleges or patrons approach Government 
asking for assistance to supplement local efforts, the 
Treasury may point to this pamphlet and say, Surely if 
the leading engineers in the kingdom are satisfied, we 
cannot be‘justified in giving you the assistance you ask. 

No preference is indicated for Mr. Scott» Russell’s 
tremendous scheme, of Great Eastern proportiong, no 
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condemnation is hinted of collegiate education for our’ 
i Indian engineers. Engineering degrees meet neither 
favour nor contempts; the gods of the profession seem to 
live far removed from all this turmoil, and do not deign 
even to nod approval. 

Seriously, it seems impossible that the Council of the 
, Institution can rest satisfied with such a contribution to 
the cause of education as this barren pamphlet. It is 
their duty to,take action ; their recommendations would 
have no legal force, but great moral weight. Let they 
say whether they desire great Polytechnic Schools on the 
_ continental model. Not-improbably public money will 
ere long be granted for some such. Let them approve 
or condemn the Indian College. Let them recommerid 
engineers to` compel the attendance of their pupils at 
suitable classes, and to refuse all students as apprentices 
who cannot show that they have received proper pre- 
liminary training. If proper classes do not now exist forthe 
students, let them tell us where they are wanted and what 
they ought to be. Let them declare what the preliminary 
training of a pupil must be. Let them fix a practical 
value on the engineering degrees of those colleges which 
deserve such encouragement; or finally, if they will do 
none of these things, let them say, if they dare, that they 
are perfectly well satisfied with things as they are. 


RECENT PETROGRAPHICAL LITERATURE 
° I, 

Untersuchungen iiber die Mikroskopische Zusammensetzung 
und Structur der Basalt-Gesteine, Von Dr. F. Zirkel. 
(Bonn, 1870.) ° 

Mikromineralogische Mitthetlungen. Von Dr. F. Zirkel. 
Pp. 801. (Neues Jahrbuch fur Mineralogie, 1870.) 

Beitràge zur Petrographie der plutonischen Gesteine, Von 
Justus Roth. (Reprinted fromthe Transactions of the 
Royal Academy of Sciences of Berlin.) 

Sur les Crystallites, études crystaltlogeniques. 
Vogelsang. (Archives Néerlandaises, 1870.) 

Kritische Mikroskopisch-mineralogische Studien. Von H. 
Fischer. (Freiburg.) , 

Mikroskopische Unterscheidung der Mineralen aus der 
Augit, Amphibole und Biotit-gruppe. Von G. Tscher- 
mak. (Proceedings ofthe Vienna Academy of Sciences, 
1869 ) 


ae the Continental petrographers who have led 

the way in the recent reform and extension of this 
branch of science, none can claim a more prominent place 
than Dr. Zirkel, Although still a young rgan, he has held 
professorships successively at Lemberg and at Kiel, and 
we rejoice te hear from him that he has been selected to 
sffcceed the venerable Dr. Naumann at Leipzig. He is 
the author of many excellent mineralogical and petro- 
graphical papers, and of the best text-book of petrography 
which has yet Been published. | Especially has he dis- 
tinguished himself by the zeal with Which he has followed 
out the ideas first broadly sketched by Mr. Sorby, and 
has shown how absolutely indispensable is the application 
of the microscope to the study of the composition and 
history of rocks. His researches, while extending over 
the length and breadth of Germany, have not been con- 
fined to the Continent, but have been carried with cha- 
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racteristic enthuffasm yer eyen as far as the peaks of eArran, 
and the-cliffs and glens of our north-western isles. 

A few years ago he resolved to devote himself to æ 
comprehensive study of the rocks to which the general 
name of Vasalt haS been §iven. Though abundant 
chemieal analyses had made the ul#mate chemical con- . 
stitutione of these rocks well known, the mineralogical 
composition of them stil remained rather vaguely defined. 
Their compactness and dark opaque hue made it @ifficult 
to investigate the separate mineral ingredients of which 
they consigted, and men were still speculafing about the 
mineralogical natare of that part of basalt which Jis 
soluble in acid, when Dr. Zirkel set to work to collect 
specimens of basalt from every available locality, and to 
pyepare thin transparent sections of them for éXamination 
with transmitted ight under the microscope. The result 
of these mvestigations appears in the little volume now 
before us, which is appropriately dedicated.to Mr. Sorby. 
In a brief introduction the author recounts the state of 
the question when he tookit up. Having collected and 
prepared upwards of 300 sections of basalt from the most 
varied localities, he believes that he has obtained samples 
of at least the chief types of composition and structurg, 
among the basalts, and he now gives us this first Instal- 
ment of his labour. - 

The first section of the volume treats of the microscopic 
structure and peculiarities of the minemals which enter as 
chief ingredænts into the composition of basalt—augite, 
felspar, nepheline, leucite, olivine, magnetic iron, &c. 
This is an especially valuable part of the booke seeing 
that it furnishes materials for speculating both upon the 
conditions under which basalt was erupted, and on the 
various metamorphic changes which the rock as a whole 
and its component minerals in particular, undergo under 
the influence of percolating water and atmospheric 
weathering. 

The second part deals with the general micros6pic 
structure of basalt-rocks. The common notion regarding 
that structure has hitherto been thag down to its 
minutest particles basalt is a crystalline rock, that its 
jndividual microscopic ingredients mutually impinge on 
each other, and that the difference between the structure, 
for example, of granite and basalt consists in litte more 
than in the varying relative size of their component 
minerals. Prof. Zirkel, however, shows that this notion, 
which has been founded on mere deduction and not on 
direct observation, must be changed. He finds that 
in the majority of the specimens examined by him, there 
exists between the most minute ingredients a more or Jess 
abundant substance, not individualised into crystals, but 
amorphous, acting like a cement, sometimes glassy in 
character, sometimes half-glassy, owing to the appearance 
of hair-like particles, and sometimes completely dentrified 
so as to present a confused aggregate of darker or lighter 
minute granules, needles, hair, and crystals. He regards 
it as hardly possible to doubt that this glassy base in 
basalt is the residuum of the original paga out of which 
the®recognisable minerals in the rock crystallised, and 
that it furnishes us with a new proof of the’igneous origin 
of basalt. 

In the next section the author proceeds to offer a new 
subdivision, and detailed deScriptions of the basalts. He 
bases his classification upon the mineralogical composition 
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ofethe rocks, as made known by icroscopic analysis; : 
and taking the non-ferruginous, colurless silicate as his 
guide, finds that the rocks hitherto classed under the 
general term basalt, group themselves naturally in tleree 
divisions: (1) the Yelspar-basalts ; ; (9) the Leucite 
basalts; and (3) the Nepheline-basalts. Al the three 
groups always contain augite and magnetic og titaniferous 
„iron, and almost always olivine. So far as Dr. Zirkel’s 
a yepearchie go, it appears that all our British basalt-rocks 
belong to the first or felspar group. 

In the dast few pages of his memoir thg author adds 
some pertinent remarks on the hitherto vaguely defined 


* series of rocks, which, as he remarks, under the various 


names of greenstone, trap, melaphyre, &c., play among 


“the seeondary and palæozic formations a part like that 


which is performed by the basalts in the tertiary for- 
mations. And here Jet us remark that im the chrono- 
logical separation of igneous rocks made use of by our 
German fellow-workers, there is something eminently 
unsatisfactory. The term basalt is restricted by them to 
tertiary and post-tertiary rocks. But by what methods 
has the age of each rock been determined? No geologist 
who has ever had any “experience in mapping a district 
of igneous rocks, can fail to realise how exceedingly diffi- 
cult it sometimes is to decide upon the true age of such 
rocks. It is of course easy to say that all basalt is of 
tertiary or post-tertiary date, and, regarding this as an 
axiom, to look on every mass of basalt gs of later origin 
than the secondary formations. But the axiom seems to 
„uS exceedingly doubtful, In Dr, Zirkel’s memoir itself, 
“we have bæaltic rocks described which are not only 
certainly not tertiary, but are probably palzozoic. That 
igneous rocks have varied in the geological past is highly 
probable, but geologists are hardly yet in a position dog- 
matically to assert that no basalt was ever erupted before 
tertiary times. e We cordially wish that our excellent 
giiend Dr, Zirkel will take up the so-called melaphyres ; and 
rom what we have ‘ourselves seen of the microscopic 
estructure of the British examples, we shall be greatly sur- 
prised if he*does not find that from these rocks to true 
basalt there is such an insensible gradation that no sharp 
In the meanwhile he 
deserves the thanks and congratulations of all lovers of 
mineralogical geology for this admirable memoir on the 
basalts. 

That Prof. Zirkel is still busy with his researches, is 
shown by the paper (second in the list at the head of 
this article) which appeared in a recent part of the Nenes 
Fahrouch, and in which he investigates the peculiarities in 


the minute structure of rock-forming minerals, and also 


of artificially- fused basalt and syenite, 


If the limits of this journal and the patience of its | 
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appeared but once and newer afterwards; although, 
indeed, these Sneisses and schists, like other rocks, and 
even more than other 10cks, -by ¢virtue of their antiquity 
and position, have undergone chemical changes.” From 
this extract one may judge of Herr Roth’s geoldgy. He 
is a chemist rather than a geologist, and has gained 
deserved distinction for the great labour he has ex- 
pended in the collection and discussion of analyses. In 
his present work, read as a memoir hefore the Berlin 
Academy of Sciences, he has amassed all the analyses he 
could find, which have appeared since the publication in 
1861 of his Gestetusanalysen, and has prefixed to them a 
discussion of the ‘chemical composition of the various 
rock-species. As a work of reference in*the chemical 
part of petrography, the book is of great value. Two 
important features are the analyses of decomposed rocks, 
and the account given of weathering. 

Herr Voglesang is another ardent student of the micro- 
scopic structure of rocks. A few years ago he ‘published 
a little work containing the most beautiful coloured illus- 
trations of that structure which have yet appeared. In the 
present paper he describes under the name of crystallites 
the non-crystallised but yet more or less regularly grouped 
inorganic bodies which are found in crystals and rocks. 
As the paper, however, is to be followed by others, we 
reserve our notice of it for the present. 

Professor Fischer’s little pamphlet is a modest produc- 
tion, but one which could not have been prepared without 
a great deal of hard work. Findiny fhaf m minerals, which 
to all outward appearance are simple and homogeneous, 


can yet be resolved by microscopic examination into as 


many, as sometimes four distinct minerals, he has analysed 
by this method some sixty minerals, and publishes his 
results in the present paper, which should be in the hands 
of every petrographer. 

Professor Tschermak’s essay shows how by microsco- 
pical examination with polarised light, it is possible to 
distinguish augite and hornblende, even when minutely 
diffused through a rock. The paper is too important to be 
noticed at the end of this article, and we propose to re- 
turn to it on a future occasion. ARCH, GEIKIE 





GODMAN'S NATURAL HISTORY OF THE 
AZORES- l 
Natural History of the Azores or ‘Western Islands, 
By Frederick Ducane Godman, F.L.S., F.Z.S. (Van 
Voorst, 1870.) 

INCE the time when Mr. Darwin called attention to 
the pecuharities of the fauna and flora of the 
Í Galapagos i in his Be edn of Researches,” and showed 
in his “ Origin of Species” how important were the 


readers permitted, a good deal ought to be said about | lessons to be learnt from oceanic’islands in generaly the 


Roth’s most laborious work on the Petrography of the 
Plutoni Rocks. Itis based on the analyses published 
from 1861 to 1868, which, given in full as an appendix, 


subject has had great attractions for naturalisgs, and 
much material has been collected for its elucidation. Mr. 
Wollaston’s bulky volumes on the Coleoptera of Madeira, 


form half of the book. The word plutonic is used by | the Canaries, andthe €ape.de Verdes, are models of care- 


the author in the sense of originating from igneous fusion, 
and he inclrdes under it, not only igneous rocks commonly 
so called, but also gneiss, schist, and clay-slate. These, 
ackording to his view, are “the first crusts formed by the 
coolipg of the earth’s mass, not m¢tamorphic, that is, not 


altered in various ways by dark, strange processes which 
o~ 


o % 


ful research; but Mr. Godman appears to be the first 
who has, after a personal exploration of one of these 
oceanic groups, endeavoured to collect all that is known 
of its natural productions, and published the result in a 
condefised and convenient form; and for so doing he 
deseyves the thanks of afl naturalists, ° 
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Oceanic islands, as defintd by Mr, Darwin, are those 
smaller islands or groups which are more than 300 miles 
from the nearest continent, from which they are separated 
by deep sea. Their distinguishing character is, that they 
possess neither terrestrial mammals nor batrachians, and 
rarely any reptiles, and that a large proportion of their 
antmal and vegetable inhabitants are quite peculiar to 
them, although allied to those of the nearest continent. 
Mr: Darwin was the first to maintain that all such islands 
had derived their organic productions by migrations from 
the adjacent land, rather than by union with it; and the 
facts and arguments he has adduced have convinced 
most naturaligts of the justness of this view. It is power- 
fully supported by the fact that a connection can in almost 
every case be traced between the‘adaptability for migra- 
tion of a group of animals or plants, and the amount of 
distinctness of the island species of that group from their 
allies elsewhere. Thus the land-shells of Madeira are 
the most peculiar of all its productions, the beetles and 
the plants less so, while the birds (some of which still 
come over annually from the continent) are almost all of 
European species. 

The Azores, being about a thousand miles from the 
nearest coast of Europe, and being separated from it by 
a profoundly deep ocean, are pre-eminently oceanic islands, 
and an especial interest therefore attaches to their natural 
history. The facts, howéver, are different from what 
would have been expected, since some of the most 
striking peculiarities’ of such islands are far less mani- 
fested here than in others much nearer to the main- 
land; yet on that very account they offer a most con- 
vincing illustration of the truth of Mr. Darwin’s view, 
since the cause of their deviation can be detected. 
Although so much farther from the mainland than the 
Galapagos or the Madeiras, they possess a far smaller 
proportion of endemic forms, either of animals or plants; 
about eighty or ninety per cent. being European species, 


except in the case of the land shells, where only forty per - 


cent, are European. The explanation of this anomaly is 
to be found in the fact that the islands are situated in an 
exceptionally stormy region, gales of wind from every 
point of the compass being very frequent. As a result, 
strange land birds of many species appear after these 
storms; and we cannot doubt that winged insects and the 
seeds of plants also arrive, although these pass unnoticed. 
Thus, although these islands may have been isolated quite 
as long as the Madeiras, their productions being con- 
tinually crossed by fresh arrivals from the Continent, have 
not been able to become as much modified by. local in- 
fluences. It is a most interesting fact that the Galapagos, 
whose productions are so highly peculiar, are situated in 
an exceptionally calm region. No emigrant land birds 
are kfiown to visit them, and the result is, that the few 
wanderers who, by some strange accident reached their 
shores in the distant past (when circumstances may have 
been more conducive to such emigration), have been 
isolated eversince, and have thus *had’ time to become 
modified into very distinct species. 

Mr. Godman’s volume consists of a brief account of 
his journey, of carefully compiled lists, with critical re- 
marks on all the chief groups of terrestrial anigals and 


plants, and of a well-written summary of results. He. 


has obtained the assistance of Mz? Crotch for the beetles, 


+ 
* 


a 
of Mr. Tristram for $s land,shells, of Mr. H. C. Watson,’ 
evho has given a most elaborate critical review of all that 
is known of the flowering plants and ferns, and of Mr. 
W. Mitten for the mosses and hepatica. There are two 
useful maps of? the isl&nds, and$ the relations of the 
several spevies to those of the Atlantic Islands, Europe, 
and America, are fully pointed out. In conclusion we 
may notice that there is a full index, that the type and 
arrangement are very clear, and that the book is issued 
with cut edges; and we may congratulate the author on 
having given yp more useful matter in a smallecompass 
and ina convenient ferm, than is often to be found in 


works of much higher pretensions and at ten times the ® 


W. 


cost. 


OUR BOOK SHELF 


flardwicke’s Science-Gossi~. An Illustrated Medium of 
Interchange dnd Gossip for Students and Lovers of 
Nature. Edited by M. C. Cooke, M.A. (London: 
Hardwicke, 1871.) 
‘THIS is the sixth volume of a magazine which may be 
said to fill in scientific literature very much the posi- 
‘tion which Votes and Queries takes in the literary 
world. The two resemble each other, indeed, in many 
particulars, and in none more than in the very unequal 
value which attaches to the articles contained in their 
pages. There can be no doubt that Sctence-Gossip 
‘has fulfilled its object in becoming “a medjum of inter- 
‘change and gosgip;” the large number of writers who 
discuss a yet larger number of subjects inits columns give 
evidence of this, 


As an example of the best of the papers inthe present-=: 


volume, we would refer to one entitled “ The Towing- 
net,” by Major Holland, which appeared in the September 
‘number, which is pleasantly written, well ijlustrated, and 
thoroughly correct in its details—although somewhat 
marred by an unfortunate mislettering of the engravings. 
It is evidently written from personal and practical expe- 
‘rience, and is just the paper to awaken a ‘taste for marine 


o ~» 


rac a R g 


studies in any one who has time and opportunity to devotee 


‘to them. Mr. Taylors geological papers demand a word 


of praise; and a long account of a “formicary” in the ¢ 


November number will be read with interest. Mr. Harting 
and Mr. Robert Holland contribute respectively useful 
‘ornithological and botanical articles ; and microscopy is 
well represented. In some of the papers, hovever, 
‘“ gossip” appears to take precedence of “science,” ahd 
thus we find a lady correspondent expressing her wonder 
-“ whether flowers suffer pain,” and writing a paper of 
nearly two columnson “errors of the press ;’ which may 
be amusing, but certainly cannot by any effort of the 
imagination be called scientific. On the whole, however, 
the volume is a satisfactory one, the illustrations being 
especially well executed ; and we have no doubt that it 
‘exercises a beneficial influence upon amateur naturalists, 
We should be glad to see the rule which obtains in Notes 
and Quertes—that correspondents replying to queries 
should refer to volume and page where such questions are 
to be found—enforced by the editor of Sczence-Gossip ; 
the convenience of reference to a correspondence on any 
particular subject would thus be much augmented? 


Etudes faites dans la collection de ?Ecole des Mines 
sur des Fossiles, nouveaux ou mal conyus. Premier 
fascicyle, Mollusques Tertiaires. Par F. Bayan, &c. 
4to., pp. 81, ro -plates. (Paris: F. Savy, 1870, 
London: Williams and Norgate.) g 

M. BAYAN, who occupies the office of Engineer of Bridges 

and Roads in connection with the Ecole des Mines, pre- 

sents us in the work before ug with descriptions df 47 

genera and 106 species, ‘illustrated by 139 well-executed 


f . 
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figures of Fossil Tertiary” Mollusca. The localities x£- 
prtsented comprise the Calcajre Grogsier, &c. (Eocene), of 
Longpont, St. Parres, Rilly, Ronca, Parnes, Aizy, Grignon, 
Anvers, Chaumont, and numerous other localities in 
France, Belgium, Italy, and Algeria. This is the authpr’s 
second work, but out pf the 109 species, upwards of 80 
are christened by M. Sayan; which implies that either 
he has in the c@urse of his researches come upon an un- 
usually large number of new forms, or, not having been 
able to refer his new examples to the species already de- 
sqgibed by M. Deshayes and others, on account of their 
imperfect condition, he has preferred the easier method 
of giving them new names. Thus we find fifteen new 
Tertiary Species of the genus Cerithiumeadded to our 
already overburdened nomenclature, one half of which, 
at least, might have been referred to wéll-known species. 
This is all the more surprising as M. Deshayes’ grand 
collectjon is now deposited in the Museum of the Ecole 
des Mines, besides numerous other well-known tpical 
collections. The book is written and transferred to stone 
by a new auto-lithographic process, the res&lt of which is 
that there are forty-seven more or Jess ynportant errata 
given, which the reader must correct before he can use the 
book with safety; We are sorry to be unable to avoid 
what may appear a harsh criticism of M. Bayan’s work, but 
those only know the labour which.such monographs cause 
who require to use them as works of reference in the 
scientific determination of fossils, We are arrived at a 
period in palæozoology when we cannot be satisfied with 
merely getting a name to a fossil, but we must have the 
vight name—that which expresses its identity with, or dis- 
tinctness from, other nearly-allied forms obtained from other 
similar or diferent geological horizons around ; so that as 
our work progresses we find we are helpsng to reconstruct 
a history of these old marine faunas, as a whole; not a 
_, series of disjointed essays. We want to see the work 
of Professo@s Beyrich and von Koenen in Germany, 
fitted in with that of M. Nyst in Belgium, and these with 
our countrymen Messrs. S. V. Wood and Frederick E> 
Edwards, joimed to M. Deshayes’ grand work on the 
Paris Basin; these again with Michelotti, Bellardi, and 
other Italian works, joined to Hornes’s great work on 
the Vienna Basin. By no other plan can we hope to 
arrive at aeclear notion of the value of terms applied to 

eological horizons, and the names of the species by 
_ Which they are characterised. H. W. 





LETTERS TO THE EDITOR 


[The Editer does not hold himself responsible for opinions expressed 
* by his Correspondents. No notice is taken of anonymous 
commurnealions, | 


Scientific Instruction in Elementary Schools 


War is to be brought under the new Act in our elementary 
schools? The never-ending permutations and combinations of 
the three R.’s, attendant on Mr. Lowe’s Révised Code of Edu- 
cation, will, doubtless, soon be at an end, or at least limited in 
number. What improvement will come ? What encouragement 
will Government give to Science teaching? Under the Revised 
Code ıt well-mgh disappeared, or, if it lingered on in some few 
spots, became almost worthless, ger se, owing to its necessarily 
disconnected and unsystematic nature. We say it disappeared, 
which implies-that it once had a footing ; it ceitainly had, and 
was to dme considerable extent followed. out in very many of our 
elementary schools. The Committee of Council encouraged it, 
not only by simply recognising it, which they have not done of 
late years, but byemaking special reduced rates to assist the teacher 
in experimental lessons. Ten or twelve years ago edpcational 
periodicals teemed with hints on the subject, and specimen lessons 
were fiequéntly inserted at full length; books for the use of 
teachers were written by scientific men; the teaching of ‘‘ com- 
mon things,” though not altogether scientific in its way, yet 
showed the general opinion of compejent persons in the matter. 
Why has all this been allowed to die out?” We know schools at 
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the present time where the apparatus liberally granted by,Govern- 
ment, in days long gone by, has been carefully locked yp in the 
cabinet for years, waiting for more enlightened times tò return. 
We do not say that the Committee of Council on Education has 
positively prohibited all scientific instruction in our elementary 
schools ; of course, they have done no such thing directly, but, 
indirectly, they have prevented it-—-(1) by not recogħising it as 
formerly ; (2) by discontinuing grants of apparatus; (3) by 
making the examination in reading, writing, and arithmetic so rigid 
as viitually to confine the attention of the master to these three 
subjects. The examination of the boys in these schools has, m 
fact, been proportionally much more severe than that of candi- 
dates for the Civil Service, and at the same time more s® than 
that of thepupil teacher placed over them. Hence the teacher 
has hardly dared to venture on giving time to other subjects with 
the value of which he was at the same time well acquamnted. 

Our middle-class schools, as well as those of a still higher 
grade, are gradually becoming more and more @onvinced of the 
value of a scientific education, and we must not lose sight of it 
in our elementary schools. It 1s even more important there than 
in the others ; there the “f working man ” receives his education, 
and if our artisans are to become really intelligent men, fitted to 
compete m thew various branches of labour with their fellow 
workmen on the Continent, we must prepare them for it in early 
life, and they are to be found as children, not in such places as 
Eton, Harow, or Marlborough, but in our National and British 
schools. Education, we are told, is to be extended and m- 
proved ; how can it be better improved than by the increase of 
scientific instruction? Any elementary schoolmaster will tell us 
that the general education given in our schools now is far below 
what it was before Mr. Lowe introduced his changes, The three 
R’s are, no doubt, better taught in many mstances, but the intel- 
lectual powers of the children have not been drawn out and 
properly cultivated ; we question whether in many cases they have 
not been stunted in their growth. The same three lessons 
mormng and afternoon, day after day, for twelve months, until 
H. M. I. comes round again—what has ıt been to both teacher 
and children, but unwelcome drudgefy ® We do not think the 
Educational Departmen: need feel the slightest apprehension that 
ordinary subjects of instruction would suffer by restoring the 
former state ‘of affairs (though it is to be hoped they will go far- 
ther than that) ; there can be no doubt that an extra hour or two 
during the week set apart for science lessons would be not only 
no loss of time but a positive gain in many respects, by enlarging 
the intellect of the children, and enabling them better both to 
apprehend and comprehend what is placed before them in other 
subjects. It 1s a great relief to teacher and children to turn for 
even half an hour a week from the usual monotonous course to 
some subject totally different, both in its nature and in the mode 
of treatment. We have seen the faces brighten up, and the eyes 
sparkle again at the preparations made for an experimental lesson 
in physical science, or fcr one in natural history. 

We hope, then, to see a change for the better in this respect ; 
we trust that the almost forgotten apparatus and the rolled up 
diagrams’ will once more see the light of day, and be restored to 
their legitimate use. As to the plans to be adopted, each teacher 
is the best judge, perhaps, in his own school; he knows how 
may hours per week can be spared from other subjects ; but two 
branches of natural science at least should be taken up, one of 
which should be natural history, as at once the most interesting, 
the best adapted for cultivating the powers of close observation 
and discrimination, and asa study which can-be most easily 
followed up by the pupil himself.. But every boy in our elemen- 
tary schools ought to have a fair knowledge of the laws of heat, 
of sound, of fluids, of health and ventilation, of mechanics ; of 
the outlines bf electricity, the chemistry of the commoner ele- 
ments and their combinations, ¢g. oxygen, hydrogen, nitrogen, 
carbonic acid, atmospheric air, coal gas, &e. &e. 

The branches to be taught might vary in different lo@@hties, 
according to the nature and productions of the district, and the m- 
dustrial occupations of the inhabitants, eg., in minmg districts 
a certain amount of practical geology should be taught, together 
with a course of lessons on the mmerals &btained there ; in coal 
districts, the natur@of tlfe coal, the formations in which it is found, 
the principles of mining, the nature and properties of carbonic acid, 
hght and heavy carburetzed hydrogen, coal-gas, the principles of 
ventilation, especially in reference to mimes ; also to some extent 
lessons on flame and heat, the ‘‘ Davy ” lamp, and others used in 
the mmes, &c. In manufacturing districts, similarly, a practica 
course on mechanics and steam might be folldwed out, and a cer- 


- tain amount of chemistry with regard to the operations performed 
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such as Mteaching. „While in agricultural districts much might be 
done to¥ards making the field labourer a more intelligent being 
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Can Weather beg Influenced by Artificial Means» 


than he is usually supposed to be, by giving lessons in agricultural jè Some remarks on this subject made by the Rev. R. B. Belcher 


ehemistry, the art of drainifig, the laws of evaporation and con- 
densation, the value of woodland, the construction of various 
implements used, &c. But in every locality lessons should be 
given in physiology, health, and ventilation, while natural 
history would everywhere form a not less pleasing than instruc- 
tive alternative subject. The walls ofevery school, upper, middle, 
or elementary, should be covered with diagrams, and at the foot 
of these should be descriptive and explanatory notes. 

As segards the teachers themselves, it may be left an open 
question as to whether they should be required to go through 
the ordeal of an examination in the subjects they take up, or 
whether it may be taken for granted that the mental discipline 
undergone for two years in the training college is sufficient to 


enable them to,perfect themselves for the task. Those among -~ 


them who have been at work for ten or fifteen years might 
‘probably feel indisposed to prepare again for examination ; and 
we are ready to admit that if a man can brihg up his pupils to 
the required standard, he may well be excused from any other 
test. At any rate it is to be hoped that the subject of scientific 
instruction in our elementary schools will receive that attention 
from Government which is due to it, and that having been ortte 

again taken up, it will never be allowed to fall into desuetude, 

HENRY ULLYETT, 

: Hon. Sec. Folkestone Nat. Hist. Soc. 

National School, Folkestone 





The Prevalence of West Winds 


In NATURE of 29th September, 1870, there is an abstract of 
a paper read at the British Association by Mr. Laughton, 
maintaining that the preponderance of west over east winds over 
the entire globe is such as to point to a cosmical force of some 
kind, moving the atmosphere round the earth from west to 
east ; and concludipg ‘‘that the motive force for which we are 


before the Geological Section of the British Association (reported 
in te Atheneum of October 29), reopen a question of popular 
meteorology, whigh has ‘nog, perhaps, gbeen sufficiently attended 
to, from an exact and scientific point¥of view. Such evidence 
on the subjèct, as is at present available tothe public, is too 
general to haye much claim to correctness of detail on points., 


which require particular and /oca/ information; and I offer the r; 


following abstract of it principally 


in the hope that it may lead 
to further inquiry and observation. R 


e The idea that large fires do, in some way, bring on rain, is very . 


old ; but it was, believe, for the first time stated ama fact and 
explained on scientific grounds by the late Professor Espy. Hus 


theory is, that the heatin® of the air causes a rapidly ascending e 


current, and that the moisture which air near the surface always 


contains, is thus carried into the upper regions of the atmosphere pee 


to be condensed and to fall as rain. In support of this etew, he 
has gi¥en several instances in which rain did immediately follow 
the kindling ofa fire, when no clouds had previously been visible, 
but in a problem of this nature, negative examples have more 
weight than positive ; and it is necessary to admut that, though 
in some very remarkable instances rain has followed a large fire, 
in other instances, quite as remarkable, there is no notice-of rain. 
It is, of course, difficult to speak with absolute certainty ; it may 
almost always be said that a few drops have fallen, sufficient to ` 
bear out, the truth of Espy’s theory, but it seems to me that to: 
establish it in its entirety, something more than this is necessary, 
and that an extraordinary fire ought to produce a very decidgd 
shower, if not a heavy downpour. Last summer, in July, 
a large fie raged for several days on the moorland and 
through the pine copses a few mules to the east of Wimborne- 
Minster. The weather was hot and dry. I was myself 
on a walking tour m that part of the countwy, and passed 
close by this fires near the village of Longham, where it’ 


seeking, is really the Yisturbing force of the attraction of the | had been burning with great fury fora week. The farmers were 


heavenly bodies.” 3 
The course here suggested, if it were operative at all, would 


possible effect of the attraction of the heavenly bodies qn the 
atmosphere is an atmospheric tide, and the motion of a tide 
is necessarily from east to west, with the apparent diurnal 
motion of the heavens. But it is only when resisted that a 
tidal wave can give origin to currents, and if is scarcely probable 
that any tidal current can be formed in the atmosphere of 
sufficient force to blow a feather. I maintain the truth of the 


all complainmg of the long and excessive drought, and I can 
give my personal testimony to, the fact that there 

ers 
were for some weeks filled with accounts of fires raging ase 
in various parts of Wales and Scotland ; but there was no word. 
of any break in the drought. It is only by referring to excep- 
tional and recent examples of this kind that we can feel any 
degree of certainty ; wet weather and heavy rain are so common 
in this country, that under circumstances not very remarkable, 
they would scarcely be noticed ; and these instance#T have just 


ordinary theory, that all winds originate in a disturbance of | mentioned show the necessity for caution before attributing to fife 


atmospheric equilibrium by unequal solar heating in different 
parts of the earth, but are changed in direction by the earth’s 
rotation. This theory is quite consistent with the fact on which 
Mr, Laughton insists, that west winds preponderate over east 
winds. It is true that-the mechanical effect of any wind whatever 


must be balanced by an equal mechanical effect in the opposite’| cause some ascensional tendency. 


direction. Mr. Laughton appears to see that this would neces- 


and consequent rain the relationship of cause and effect ; and, as 


bearing directly on Espy’s theory, I may add that there are no@ 
observations which would show that the rainfallin our large 
towns is greater than in the adjacent country ; yet the thousands 
of fires in London, for example, must heat the air sufficiently to 


The evidence regarding -the effect of violent explosions i$ in 


sarily be the case if the ordinary theory of the winds 1s true, but |. very much the same state of imperfection. Theoretically,” we 


he does not see how the compensation 1s effected. Were the 
winds all from the west, they would in an infinitesimal degree 
accelerate the earth’s rotation; were they all from the east, 
they would in an infinitesimal degree retard ıt: and if either of 
these effects were proved to take place, the inference would be 
certain that the winds are set in motion by some other agency 


can admit that a violent shock may throw large masses of the 
lower air to a considerable height, so as to cause condensation of 
its vapour ; and there are many instances which seem to support 
the conclusion that it does do so. The clearest on record are 
perhaps those mentioned by Dr. Darwin, in his Journal of Re- 
searches, where he Gescribes how on several occasions a shower 


than unequal heating in different places; because, in virtue .of | of rain fell, ın the middle of the dry season, in Chili and other 


the universally true principle of the “ conservation of iotation,” 
no such motive power could have any effect off the earth’s 


rotation whatever. p 
The unbalancefl effect gf any wind on the earth’s rotation 


parts of South America, after an earthquake. After the earth- 
quake in Peru, in the latter part of the year 1868, I went care-` 
fully through the published accounts, but found no mention of 
any similar showers In our own climate, in which rain is not 


will BE due to the product of three factors, nanfely, the area | uncommon at any time of the year, the circumstances require to 


covered by the wind, the east or west component of its force, 
and the “radius of the parallel of latitude at the place. Mr. 
Laughton has probably overlooked the last-mentioned factor. It 


be examined into thore critically, and the evidence afforded by 
them can never be quite so satisfactory. Whitaker's Admanack 
for last year, in the list of Remarkable Occurrences, &c, 


gives /everage. An efst wind near the equator has more effect |-for 1869, mentions several serious explosions of powder mulls, 


in retarding the rotation of the earth thn a®west wind of equal 
extent and force at a higher latitude has in accelerating it, just as 
a weight at the end of the long arm of a lever outweighs an equal 
weight at the end of the short arm. It is for this reason that the 
west winds, which are mostly in the higher latitudes, are of 
greater force, and probably cover a greater area than the east 
winds, which, under the name of the trade-winds, prédominate 
rear the equator. -7,7 - f OSEPH JOHN MURPHY 
Old Forge, Dunmurry, Co, Antrim, Jan. 25 . e, 
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collieries, &c., but not one of them is followed, by any notice of 
remarkable weather, storm, or rain; still, as one of these is the 
conflagration at Bordeaux on September 28th, which, as Mr. 
Belcher has pointed out, was followed by very heavy gales, 
both in the Bay of Biscay and in the English Channel, it is 
likely enough that heavy weather following some of the other 
accidents may have been omitted, or have ‘been insufficient to 


call for special mention in“such a general list. ° 
The effect of great battles, again, has always been a favourite 
f ° 


as absoliftely - 
act in the opposite direction to that required.’ The only | norain. Similarly in the very dry summer of ’68, the 
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theme amongst popular meteorologists ; but in regard to this also 
there isthe same uncertainty. Several battles and bombardments 
have been followed by storms ; but, “on the &her hand, several 
have not. ® The general opinion amongst naval men is that 
dieavy firing beats down the wind and produces a calm ; and it 
is tolerably certain that this is frequently the case, more espe- 
cially if the wind is light. Whether it d@es*or no the sudden 
irruption of millions of cubic leet of gas into the lowest strata 


Of the atmosphere aná within a very limited area, must have a 


tendency to cause disturbance, a tendency increase? by the 
undulatory movement due to the noise of the guns. ‘The battle 
of Trafalgar (October 2ist) was fought in a very light westerly 
breeze, “which, towards the afternoon, almost entirely died away. 
During the night the wind gradually freshened, and by noon 
the next day blew very hard. Lord Collingwood ın hes despatch, 
dated the 22nd, says it had “blown a gale of wind ever since 
thg action ;” but that this is merely a general way of speaking 
is seen by a reference to the logs of the various ships of the 
figet. (Despatches of Lord Nelson, vol. vi., pp. 150, ef seg.) 
A westerly pale, on the coast of Portugal or Spain, is not suah 
an unusual occurrence in the end of October, as to compel us to 
attribute one to a battle which took place twenty haurs before 
it came on. Again, the battle of St. Vincent, of the Nile, 
Rodney’s action off St. Domingo, and many othersedo not seem 
to have been followed by any interruption to the usual fine 
weather. Quatre-bras was followed by heavy ram; but the 
night after Waterloo was fine, and the bright moonlight 1s 
specially mentioned as advantageous to the pursuers ; and though 
Mr. Belcher speaks of rain as having set in in the east of France 
during the present camipaign, I have not seen any notice of its 
@@llowigg the battles of Gravelotte or Sedan, so as to be clearly 
referable to-them. 

What appears to me the only explanation of the apparent 
contradictions in the evidence is this ; that large fires, explosions, 
battles, and earthquakes, do tend to cause atmospheric disturbance, 
and especially, to ind&icea fall of rain ; but that for the tendency to 
produce effect, it is necessary that other conditi8ns should be 
suitable ; that rain does not follow, unless the lower air contain 
a great deal of moisture; and that therefore the ascensional 
movemefft does noe reach to a height such as we might at first 
be led to conceive; that, in fact, the height is for the most part 
very triflng. With regard to storms said to have been caused 
by some of these agencies, the evidence is still more un- 
satisfactory; and, in our present ignorance of the cause of storms 
generally, 1s quite insufficient to compel us to attribute any one 
particular gale, extending probably over a wide area, to some 
very limited and compafatively insignificant disturbance. 

ron S J. K. LAUGHTON 





® Natyral Science at Cambridge 


THE rejoinder in your last number (p. 287) to my inquiries is 
rather ingenious than ingenuous. ‘* The Whiter of the Article 
in Question ’evouchsafes no answér to my very plain questions 
{p. 264), but is kind enough, instead of justifying his own state- 
ment, to propound sundry suggestions, surmises, and what not. 
I simply asked for confirmation of a certain assertion, This he 
avoids giving, and, though I regret the cause, I do not wonder 
at it, Some persons may think it would have been better taste 
to have acknowledged that the assertion was unfounded. Perhaps 
your correspondent is of another opinion ; if so, I do not wish 
to interfere with him. I have only to remark that substantially 
he admits the force of the doubt I expressed by now modifying 
his previous statement, as to ‘‘most of the colleges ” into ‘f some 
colleges ”-—perhaps ‘‘ one college” would have been nearer the 
mark, but I will let that pass, hoping that when he again writes 
on the subject, events may have proved him to be a true prophet. 

Cambridge, Feb. ro M. A. 





. Glass Globes 


_ In consequence of the letter of Col. Greenwood, which ap- 
peared in NATURE of {he Ist December last (Ng. 57, P- 87), I 
wrote to Dr. G. O. Sars, of Christiania, who is the:Inspector of 
Sea-fisheries in Norway, for information on the subject. In his 
reply, just received, he says he was not aware that such globes 
were used as net floats in ‘any other country than Norway, and 
that until quite recently they had been used there in the great cod 
fisheries at Lofoten only.” At Sondmor, in Christiansand, they 
had begun to come into use in 1869, but by fo means generally 
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etle has no doubt that the fleats washed ashor 


the Hebrides came from Lofoten ; But he rema 
couse in a south-westerly direction is quite contrar 
might be expected from the action of the equatorial curren 
he suggests that before reaching our northern coasts the fi 
made a very long course, having been first carried northgvards 
until they got within the range of the Polar stream, by which 
they may have been carried southwards along the coast of Green- 
land, and so at last coming within the influence of the Gulf- 
stream, they were carried eastward across the Atlantic, and thence 
drifted by south-westerly wirds to their destination. He adds 
that the fact of their having been found on the weet coast of the 
Isle of Lewis seems to confirm this hypothesis. 

"Feb. 13 J. Gwyn JEFFREYS 

P.S. on another subject. The correspondents in recent num- 
bers of NATURE do not appear to have been aware of Dr. Car- 
penter’s and my remarks in the Atheneum of the 22nd of 
October last on the hypothesis of the Cretaceous formation being 
continued or not continued up the present time. 





The Primary Colours 


+ 


FIERE is another proof that violet is the third primaty. Prof. 
Tyndall, with that sagacity which results from the 1ight use of 
his imagination, has given us a reason for the blue colour of the 
sky. It is probably the true reason, and it proves that blue 1s 
not a primary colour, The smallest ight-waves are those of the 
extreme violet. These, therefore, are the waves which will be 
reflected in greatest proportion by the minute particles of foreign 
ma:ter in the air. Why is not the sky violet then, instead of 
blue? Plainly, because although violet predominates in the re- 
flected light, there is also asmall proportion of green and a still 
smaller proportion of red. Suppose the ratios to be x red, 3 
green, 6 violet, and suppose the ratios for white light to be 1 red, 
2 green, 4 violet. Then, the light of the sk were white plus 
I green, 2 violet, which is blue. In ProfesSor Tyndall’s experi- 
ment on the decomposition of sulphurous acid gas by a beam 
from the electric lamp, he tells us that, as the particles of the 
sulphur cloud grow larger, the colour changes from pale blue to 
deeper blug, and then to whitish blue and white. a 

No colour but blue makes its appearance, because there is 
always some green and red, as well as violet ; and always a sur- - 
plus of green over red, more than enough for white light. 

Leicester, Jan. 28 FREDERICK T, MOTT 





Yellow 


Ir would seem to me that the great difficulty of conceiving 
yellow as a compound colour is ‘the brightness or lightness of 
yellow, as compared with its components, In the spectrum, we 
have the maximum of light in the yellow, and ıt is against, our 
experience to put two dark colours together and form one hight 
one, as, for example, to put the red and green together and form 
yellow. But there is just the same difficulty in the production of 
white light from all the colours of the spectrum, for we regard 
whiczeas lighter than any of the colours, even than yellow. ‘This, 
however, is a mental fallacy, and if once exposed, seems to me 
to do away with the difficulty of conceiving white as made up of 
a series of colours. Our ideas of colours and tints are derived 
from. our own experience, and we produce tints by pre- 
cisely the opposite method to that of nature. Nature’s method 
of painting a blade of grass is, to throw on it all the colours 
of the spectrum, arfd afterwards pick out those which shall have 
a residue of green. The artist’s method is to see what coloms 
will produce green and then lay those on. eI do not*think it to 
muca to say that afl colours are merely tints of white—that, for 
example, yellow is really yellowish white, green, greenish whife, 
and so on. If we taketwo cards, one green, the other red, and 
hold. them so that the lightis properly reflected from the one on 
to the other, the cards do notappear black bit white. If the 
red and green were urg colours, the cards should ef course 
appear black, for the light from the green card would be totally 
absorbed by the red card, and similarly with the red card. The 
white cannot be produced bya combination of the red and meen, 
but by the extinction on one card of the green that gives the 


greenish white, and on the other of the red which gives the 


reddish white. ‘That yellow is but little different from white is 


well illustrated in the beautiful experiment of Newton’s of syn- 
i * 














is of the spectrum hy reflection from sevens 
ors. With*“the mirrors placed at equal distances 
other, the spot of compound light is not white gut 
P that-is to. say it is yellowish white, the colours:-lost 
mveen the mirrors being just those necessary to bring out the 
ull white. 

i C. J. WOODWARD 





Meteor 


A FINE meteor was seen here to-night at about 9 10 P.M. ; it 
was describedeto me as starting from near 6 Orionis, and pro- 
ceeding towaids a pomt a little north of y Eridam, when it was 
lost behind a belt of cloud. J. M. Witson® 

Rugby, Feb, 13 : 





s Snake Bites 


In NATURE of Dec. 22 I notice a note extracted from the 
Pall Mall Gazette, giving a return of the excessive number of 
deaths which take place annually in the Bengal Presidency, from 
the effects of snake-bite. That 11,416 persons die from this ~ 
cause alone, ‘‘and that no efficacious means are adopted to check 
its 1avages,” are very startling announcements, and strike me 
as being well worth the attention of the readers of NATURE. 

Upwards of a year ago Dr, Fayrer recorded an elaborate series 
of experiments on snake poison, in the /udian Medical Gazette, 
from which he concludes ‘‘that if an animal, and probably a 
man, be fairly bitten by a fresh and vigorous cobra or daboua, it 
or he will inevitably succumb unless some immediate or dnect 
method of arresting the entering of the poison into the circula- 
tion be practised.” This direct method is to apply ligatures and 
cauterisation ; for, says the same authority, ‘fto conceive of an 
antidote, in the true sense of the term, to snake poison, one must 
imagine a substance so subtle as to follow, overtake, and neutra- 
lise the venom in the blood, ‘or that shall have the power of 
counteracting and*nautralising the deadly influence it has exerted 
on the vital forces.” I remember reading some time ago of 
another doctor ın India or Australia, who had tried ammonia as 
an antidote, but I cannot recollect with what result. It seems to 
me, however, that this real antidote has still to be found: and 
cauterisation, to prove effectual, must follow the course of the 
poison, which it cannot do; nor, indeed, is it possible for it to 
do much more than burn the walls of the wound, so ıt is not to 
be wondered at if some of those subjected to this powerful tieat- 
ment do not recover. ` ; 

“J have long thought that the best cure for snake-bite would be 
powerful suction, applied to the wound by means of.an instru- 
ment made for the purpose, and similar in principle to a hoy’s 
sucker. This would draw off a considerable’ quantity of the 
blood in the neighbourhood of the wound, and by so doing wash 
the poison out before it. Above the wound there might be a 
ligature applied, but sufficiently distant from it to ensure that the 
blood in the small vessels between the wound and ligature be 
competent to wash out the poison. 

Where such an instrument is not at hand, and the assistance of 
a second party can be obtamed, he might tie a ligature above 
the wound, and suck the latter with his mouth for a considerable 
time, spitting out all the saliva and blood which accumulates. It 
would be advisable, too, to make the wound a httle larger before 
commencing to suck, with a sharp knife or otherwise, in order 
that the greater flow of blood may the -better discharge the 
poison. The operation of sucking the poison into the mouth 
need not be feared, for even although a small portion of it were 
swallowed, it could do no harm. I belewe I am correct in 
stating that a quantity of poison which will prove fatal on entering 
the circulatién, would, have no injurious effect when taken into 
Me stomach. Where the bite 1s ım such a part of the body that 
the party bitten can easily suck it himself, then he ought to do 
so ? but unfortunately this is seldom the case, 1t usually being the 
lower extremities which are attacked, 

In support of this method, I may say that I read, two or three 
years agoan account of how the bites of snakes were counter- 
acted in a woody portion of South America. The writer said 
_ when any one was bitten—and there were one or two almost 
daily—he was sure to die in thirty minutes to one hour after- 
wards if his wound was not immediately sucked. There, how- 
ever, in order to make quite certain that the poison, when sucked 
out of the wound, would have no injurious effec# onthe sucker, 
the latter filled his mouth with olive oul betore applying it to the 
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wound: and J. imagine this Would be a sure precaution, for it 
provides a plentiful supply of matter for the poison tq diffuse 
in, without interfefing much with the absorbents of the mouth. 
The result of this writers experience was chat®the bitten 
person seldom, if ever, died; and he who sucked the wound 
never felt an injurious effect. í ; 
This subjegt seents şo importagt that I have ventured to ad- ` 
dress you at this length upon 1t,in the hope of drawing from 


some Of your correspondents further detas concerning antidotes .. , 


and methods of curmg snake-bite. T. L. PATTERSON 





i | The Cretaceous Period 8 


In NATURE of Jan. 19, a letter appeared from Prof. Wyville 
Thomson defending the expressions, ‘‘we are s@l living in che 
Cretaceous epoch,” 4 z#e chalk is being formed at present in the 
bed of the Atlantic.’ When first this announcement was made, " 
it was followed up by various strong comments implying that the 
similailty of the Atlantic mud to the chalk in lithological gha- 
recter,- and in many of the imbedded organisms * "would seem 
to unsettle much that has generally been accredited to geologi- 
cal science,” would, in fact, revolutionise geological classification. 

As these unfortunate expressions are again put forward, not- 
withstandingtthe protest of our most distinguished geologists, 
Sir Roderick Murchison and Sir Charles Lyell, ıt may be use- 
ful to consider what the question at issue really is. Simply stated, 
it is this: Have we sufficient evidence for ‘drawing one of our 
strongest lines at the base of the tertiary deposits, and saying 
that ıt marks the commencement of a new epoch or period ?§ 

In grouping the rocks, we have been obliged frequently to 
adopt an arbitrary classification. The thickness will notdurnis®® 
the necessary tests, as accumulation is more rapid at one time 
and place than another. ‘ Lithological character will not do 
alone, as a bed often passes both vertically and horizontally into 
one quite different. The organic remains will not do alone, as 
the fauna migrated and re-migrated to swtabl® areas when favour- 
able conditor recurred. 

But sometimes we have the commencement of a new period 
well defined by seeing that the group of deposits which form 
the record of it rest unconformably on an older formation, which 
has been in part at least heaved up, denuded, and used to form 
the new series. At the bottom of this newer series we must 
infer a considerable -break—~a portion of gimrepresented time. | 
This time may be represented elsewhere, but we have-a point in 
time well maiked by the first grain of the new deposit laid upon 
the older denuded rocks, ; 

So we are quite safe in saying that there“had been a considerable 
oe of time, and that new conditions prevailed. over large greas 
when the Cambrian was laid unconformably upon the Laurentian, 
when the Upper Old Red was laid unconformably on the Lower 
Old Red and- Silurian, when the Permiay was laid uffcon- 
formably on the Carboniferous and more ancient rocks, 

Probably deposition went on longer over one area -than 
another—very likely deposition has never in the earth's true- 
geological history been entirely arrested, so that the cannecting 
deposits between any two formations and intermediate.forms of 
life may possibly still be preserved under the depths of ocean or ' 
on the vast still unexplored continents. It would be of course 
difficult under such circumstances to identify in a series of more 
or less continuotis deposits the base line we have so well marked 
elsewhere by visible unconformity ; and this difficulty occurs in 
the older rocks, as, for instance, ın the case of the base of the 
Upper Old Red or Carboniferous ın South Wales, of the Per- 
mian when the Rotheliegende is present, and many others, but this 
arises from our want of data. We might fairly hope that if we 
could find the continuous deposits after enormous intervals re- 
presented by known unconformities, we should read a wonderful 
story, and know, for instance, more clearly by what variation of 
forms and invasion of stronger life from adjoining areas we 
are left at the end of a long period with an ammonite instead of 
a goniatite, or a nautilus mstead of either, ý 

Now, to retum to the particular case under notice. Have we 
at the bottom of the Tertiary formations evidence of a break so 
large, of a lapse of unrepresented time sẹ long, of a change in 
comditions over large areas so great that, we are justified in saying 
that this is a convenient place to draw one of our strong lines ? 


* Carpenter, Lecture Royal Institution, Ap 18 

+ Pres. Add. Geog Sect B.it Assoc , Liverpool, 1870, 

t Students’ Elements of Geology, 1871., - 
§ See also amable article by Mr Green, Geol. Mag , Jan, 1870, 
| See Ramsay, Fies. Add. Géol. Soc , 1863-4. * _ 
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The overlap and irregular ocgurrence of the Tertiary on various 
parts * of the Cretaceous deposits, the immense banks of flines 
containing Cretaceous fossils in she Teitjary beds, pomt to an 
enormous amount of change and denudation between the consoli- 

. dation of the Cretaceous and accumulation of the Tertiary deposits, 
This 1s accompanied by ar. almost entire break in the higher fogms 
of life. ` It is true that the researchges af Dr. Carpenter and his 
colleagues have brought t@light many forms wlfich have survived 
from the Cretaceosis to our own time ; but these diseoveries are 
only of the same kind as the discovery in recent, times of the 
genus Lingula, or of forms’allied to Enennites, When we trace 

' back to a remote antiquity ferns and “other plants not very unlike 
th&e of our own day, Crustacea differing but little from our King 


- Crab, Paludinas hardly Gistinguishable from recent forms—that, 


does not thgow doubt upon the useful grouping of the rocks from 
carboniferous to recent times. : 

Species are continually being foun@ common to two beds 
known to be separated by enormous intervals of time. Upon 
this fact Barrande foundec. his theory of the Colonies. But the 
classifieation into Mesozoic and Tertiary depends upon evidence 
that cannot be shaken by the discovery of a few “moie “forms 
common to the two. The wonder always was that the breakin 
life was so complete as it appeared to be at the close of the 
Cretaceous period, and the deep-sea dredging expeditions con- 
fiim what was a priori almost a necessary inferdhce, that deep-sea 
conditions prevailed somewhere during the whole of the period 
from the Cretaceous age to our own, and that some forms of life 


+ 


have not been destroyed or devéloped into anything else during 


that period ; but that is a very different thing from saying that 
there is not sufficient reason for holding that the base of the 


ew ‘Tertiaries marks the commencement of a new epoch, 


T. M'K, HUGHES 
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Insulation of St: Michael’s Mount, Cornwall 


ITAVING reaf Mr. Peacock’s letter in your publication of the 
and inst, I beg, through the same mediumg to show that his 
reasons for supposing “‘ the mount could not have been an.island 
in 1086” are groundless. 

fe begins ®y giving the measurement of ‘‘ Domesday Book,” 
date 1086, of “the Land of St, Michael,” and afterwards writes 
as follows :-—~ 

‘There is an, entire absence in ‘Domesday Book’ of any 

‘mention of island or islands on any of the coasts of Cornwall. . 
In short, the mount could not have been an island in 1086, be- 
cause it contained at least eight times as much land as it does at 
present, probably tonnecting it with the main land,. from which 

ef 1s even now only one-third of a mile distant. . . . The present 
area of the mount is only thirty acres, so that there are 210 acres 
missing . . . since 1086; and in 1099, thirteen’ years after, we 
ave a record,of a catastrophe which would fully account for the 
loss ’—that being the great irruption of the sea in 1099, as re- 
corded in the Anglo-Saxon Chronicle. 

Whea yonr correspondent quoted the measurement of “The 
Laad of St. Michael” above referred to, he evidently imagined 
St: Michael’s Mount, with the Chumuch or Monastery on its 
summit, to have been like a nobleman’s seat in the midst of a 
large park, with the sea at a great distance from the centre— 
and all this to have been comprehended in ‘*The Land of St 
Michael.” The fact, however, is that in 1086 the Mount was, 
as it still is, a rock about five furlongs in circumference at its 
base, and insulated by every tide, whilst the two parishes on 
the mainland nearest to it—viz., those of St Hilary and Perran- 
Uthnoe (which may be identical with ‘‘The Land of St. Michael”), 
were then holden bythe Church or Monastery of the Mount.” F 
As the mount, however, is now almost universally allowed to be 

-the Jé4#n of Diodorus Siculus, we may be sure that it was long 
before the commencement of the Christian era insulated daily as it 
is at present, I have written very fully on this subject in my work 
already referred to, aah in 1862, and also ina paper printed in 

. the Transactions of the Plymouth Institution for 1867-68 (pp. 17- 
37), in both of which I have exposed the error of all the trans- 
lators of Diodorus in calling the mount 7&#s instead of 7kéix, and 
have also shown that the Mount, which was called in the Cornish 
language Bretin (“ Tin- Mount ”) aswell as Jé-tig (“ Tm- 

* See Lyelf, Student's Elements of Geol., pp. 258, 261, where attention is 
called to higher cretaceous beds than those.on which the Tertiaries rest in 
“Lyell Op. cit 6. ; 

t See my Lang's End Distrjct—its Antiquities and Natural History,” 
p 100. 
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fort”), has given its name, not only to Mounts Bay, but’pro- 
bably also to the whole of Britan, R. Epwonns 
Plymouth, February : ° 
` P:S.—I had witten the above before I saw Mr. H. "Michell 
Whitley’s letter in your last number, which states that instead of, 
“ Ketwal holds the Church of St. Michael,” as Mr. Peacock has 
translated the pas in Domesday Book (p. 2), it should have 
been “ Zhe Church of St. Michael holds Kerwal” (or Treuthal, as 
itis also called on p. 11), which is the name of a manor in the parish 
of St. Hilary. This confirms what I have above written, 
although I have adopted a different way of disproving Mr. 
Peacock’s theory. 





Aurora Borealis. 


A FINE Aurora was seen last night, or this morning, from I to , 
34.M. It first appeared as a ¢razsverse band from N.E. to S.W., 
and passed in that course far South of the Zenith, or between Arc- 
turusand Mars, Subsequently it spread laterallfand upwards ; 
presently radiated fiom near the Zenith to all azimuths ; and at 
2.30 A.M. some of the rays N.E, were strongly pink. 

In the spectroscope, the usual green line was gloriously bright. 
I saw it first, with a hand spectroscope, in the darkened light of 

ethe rough glass panels of a stairdoor. There were also faint lines 
more refrangible over the regions of E, b, and F. Rather to my 
astonishment, I was totally unable to see a red line, even when 
looking at rays abundantly pink to the naked eye. This was 
a disappointment, to say the least of it, because I had prepared, 
and had in the lower part of the field of view, red chemical lines 
to compare with anything red that should appear im the Aurora ; 
and I had seen the red line perfectly well in the fine auroras of 
last autumn, but then I had no such checks on its place. 

However, my spectroscope 1s stilla very rough, home-made 
affair ; and I am living,in hopes of something better when Go- 
vernment supplies this Observatory at last with its long-desired, 
long-delayed equatorial. N 

Royal Observatory, Edinburgh, Feb. 13 C. P. S. 
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THE THEORY OF GLACIAL MOTION* 


R. CROLUS papers on Ocean Currents are a power- 

* ful application of the modern theory of heat and 
force, to show the fallacy of Captain Maury’s explanation 
of the causes of oceanic circulation. They also discuss 
other matters of great interest, but as the concluding part 
is not_yet published, we shall say no more about them 
at present, but that they well deserve careful study. 

The other paper is a criticism of the Rev. Canon 
Moseley’s supposed proof that glaciers do not descend by 
the force of gravity, and of the arguments of Messrs. 
Ball and Matthews on the other side. It will be remem- 
bered, that Canon Moseley determined by experiment the 
“shearing ” force of ice, that is, the force required to 
fracture it by parallel pressure. A plug of ice of known 
cross-section is fitted into a hole through two smooth 
boards, and the force required to break the ice by sliding 
the boards over each other is the “shearing” force. 
Increasing this in proportion to the dimensions of a 
glacier, or of any large portion of one, it was calculated 
that the force required to cause the different parts of a 
glacier to slide over each other (as they must do in 
descending a valley of constantly varying form and size) 
was at leastethirty times greater than the force of gravity 
on aslope such as glaciers easily descend. Canon Moseley 
came to the conclusion that expansion and contraction of 
the ice-by Heat and cold was the moving power ; asd the 
fact that the glaciers move slower by night than by day, 
and in winter than in summer,.was supposed f prove 
conclusively that heat is the cause of motion. 

Mr. Croll belieyes that Canon Moseley has demonstrated 
that gravity alone does not cause glaciers te descend, but 
he completely demolishes the theory of contraction and 
expansion, He admits that heat aids the motion, but 
maintains that it does so by acting on the molecules of 


* On Qcean Currents.” By James Croll, of the Geological Survey of 
Scotland (3 parts), ‘‘On the Cause of the Motion of Glaciers.” By the 
same author (Extracted from the PArlosof hicat Magazine of 1870.) Á 
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e cule rather than in fnasses. tfu 
nowever, if this theory is more tenable than the one it-is 
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- thédce, which it loosens momentarily from their mutual 
cohesion, and allows to be re-arranged under the influence | 


_of gravity. Heat, he says, is the condifion, gravity the 
cause of the motion which takes place, molecule by molee 
It seems very doubtful, 


intended to supersede. If heat entering the glacier loosens 
the molecules in its passage and enables them to move in- 
sensibly into new positions, it is difficult to understand what 
causes the numerous longitudinal and transverse fissures 
of a glacier, the production of which is often attended by 
loud reports, agd which indicate movements of masses, not’ 


of molecules. And how could molecular motion lead to, 


that heavy grinding of the ice over its bed, which scores 
and wears down the hardest rocks, and whitens great rivers 
with the finely triturated mud? 

None of the opponents of Canon Moseley have noticed 
what seems to the present writer to be a radical fallacy in 
his argument about “shearing force.” He assumes that, 
whatever the bulk or weight of the glacier, or of any por- 
tion of it to which the formula of the shearing force may 
be applied, the whole mass shears at once by the action 
of gravity on the same mass, and does not recognise. the 
possibility of one portion of a glacier acting by its 
weight to shear another and much smaller portion. 
But this must inevitably occur; for, owing to the 
excessive irregularity of the bed in which every glacier 
moves, the mass must be every where in varying 
states of tension and compression, and must contain at 
each instant certain lines and planes of least resistance, 


_the extent of which lines. and surfaces may be very small 


compared with the dimensions of'the glacier itself. At 
any moment, therefore, the whole descending weight of a 
portion of the glacier containing perhaps thousands of 
cubic yards of «ce,gmay act so as to cause the shearing of 
a few superficial feet where the tension is greatest. This 
being effected, a partial equilibrium is produced there ; 
but the points or surfaces of greatest tension are shifted,’ 
and another small shear or fracture occurs; and by this 
process and the continued regelation of fractured surfaces 


brought into contact, it may easily be seen that the glacier |. , 


as a whole would be gradually moulded to its bed, which 


it would descend as surely as if it were a viscous mass. |. 


Another source of motion not taken into account either by 
Canon Moseley or Mr. Croll is the irregular melting away 
of the under surface of the glacier by terrestrial heat, which 
would often form unsupported hollows till a fracture oc- 
curred, and every such fracture must result in a downward 
motion of a portion of the glacier. The observed difference 
of the rate of motion between winter and summer, day 
and night, is more probably due to the different quantities . 
of water which descend the crevasses into the bed of the 
eve at those periods, than to any direct action of the 

eat. 
glacier the supply of water from melting snow diminishes 
during the night, as it does in a still greater degree during 
the winter; and the large quantity of water that flows 
beneath every glacier in the summer must greatly assist its 
motion, both by melting away its lower surface, and by, 
to some extent, buoying it up. 

Mr. Matthews’s important experiment of the bar of ice 
which gradually curved by its own weight, should be tried 
again in an atmosphere kept at the freezing point. This 
would settle the question whether heat is an essential con- 
dition for the curvature or motion of ice by gravitation ; 
but soar as the facts lead us at present, the arguments 
of Canon Moseley and Mr. Croll by no means prove that 
glaciers do not deséend by the forcg of gravity alone. 

« ALFRED R. WALLACE 

[The publication of this. article has been delayed. It 
was in our hands before. the appearance of Mr. Ball’s 
paper in the PAtlosophical Magazine for February, where 


-a.view almost identical with Mr. Wallace’s is ably 
, R a ae: 


advocated.—ED. | 
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AN ACCOUNT OF TRE ECLIPSE AS SEEN 
FROM VILLASMUNDA BY AN UNSCIEN- 
TIFIC OBSEAVER * : 


eee set in authority over the branch of the Eclipse » 


Expedition stationed at Agosta having decided 
against depending Snfy upon observations to be made 
from thg Observatory there, deputed Mr. Ranyard to 


proceed to another point upon the line of totality, and- ». 


selected mie as his coadjutor. Accordingly we set off; 
accompanied by Jarvis and Burgoyne, two of Colonel 


Porters Sappers, at half-past nine in the mornin® of-. 


the eventful day; and, after driving some eight miles 
inland, we attained about eleven o'clock a point which 
appeared to my companion to present advantages for our 


object. Leaving the road, we went into the middle of ae — 


field of springing oats, on the highest point of a rocky ` 


ridge at an elevation of 6ooft. above sea level, and of s2oft, . 
aboye the glacis of Fort Agosta, where were pO8ted the - 


rest of our friends. The spot which Mr. Ranyard 
selected asthe most suitable lay about a hundred 
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It is well known that in the higher portions of a |- 


~ 


“~ 


x Fig, x. - i 
A our position, B the sun; CC, CC the Haes of cloud, D the road to 


° gosta. 


yards from a roadside farmhouse, called Casa Vecchia, 


upon the property of that friend of Science, the Mar- 
chese di Sangiuliano, and about two mules distant 


from the village of Villasmunda, A keen wind was 
blowing with considerable violence from the north-west, 


and the situation we had chosen being exposed to its 


fuli fury, we at first felt very uneasy with regaid to 


our probable success, for we feared every moment that 
the telescope would be overturned and injured. A happy 


thought, however,*soon extricated us from our dilemma. 


Causin® our luckless‘coachman (who wept true Sicilian 
tears over the imaginary danger to his springless vehicle) 
to drive it, in the cause of Science, over the rock-sprinkled 


field, we utilised our carriage as a temporary shelter for | 


the precious instrumenj, and weye ready some time before 
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the first contact took place. «During the time occupied | striking. Jarvis described the rays as resembling “the 


in perfecting the necessary preliminaries, I noted the 
position and the structure of the+cloud-lganks which were 
instilling mto our minds feelings of the keenest anxiety. 
We were standing ın the centre of what I may describe 


asa comparatively cloudless longitudinal “slit” in thee 


sky, which was otherwise completely toverad ; so that, 
while over our heads the sùn was shining brightly, its re- 
e fulgence obscured dhly occasionally by light, fleecy, flying 
clouds ; to our front and rear were lying paralle? lines of 
heavily-banked “ cumuli-strata” running from south-west 
outh-east. Perhaps the accompanying rough diagram 
(Fig. 1) may serve to illustrate their position in relation 
to our own. . 

I also set down the following readings of the*barometer 
agd thermometer (wind N.N.W.):-~ ° 


At first contact, Five munutes 


before totality. At 2.20 P 31 


Barometer” 28°65 2879 28°88 2880 28'750 
, At first contact, i 
Thermometer in shade . . . a a a a + « 56° 
35 in sun exposed to win a ig. Mier 54° 
j insun oe wo Ge 58° 
Immediately after totality. 
Thermometer in sun exposed to wind . . . -55° 


Two minutes before the commencement of totality, the 
cloud’ behind us, and those in front of us, were black 
and threateningly lowering, as if a thunderstorm were 
imminent. , Etna, which lay well in our view to the 
N.N.W., was clothed to its very base with a shroud of the 
most sombre cléuds, while as the seconds flew by the 
temperature fell sensibly lower and lower. ® 

To the S, and S.W. also, the sky was filled by a 
strange, steamy, V-shaped (the point of the V being near 
the earth), filmy*mist, through which the sun showed such 
a feeble and uncertain light, as to give me cause for fear 
lest our observations should be brought tu an abrupt and 
resultless termination by the total disappearance of the 
sun behind this curious veil. Jizedtately before totality 

_ commenced, a. dark vaporous shadow glided very swiftly 
up over the heavens from the westward, or a little south 
of west, and, a$ it came on towards us, seemed to swallow 
up the earth, leaving it dark in its rear, until at the moment 
of totality it reached the sun. As it drew near him, a 
herfl of oxen feeding behind us, with one or two excep- 

. tions, lay down. With the beginning of totality the air 
was colder than ever, and for about one mifute’s space, 
nòt more, there fell a small thin rain, which I fancy must 
have œen the result of the condensation of the steamy 
mist wRich I have alittle while ago described. Of totality 
itself, as a spectacle, I am almost afraid to speak. To 
endeavour to describe the inconceivable grandeur of the 
sight would be a hopeless task. I can only say that 
nothing will ever efface it from my memory. But if I 
cannot hope to give you any idea of the sublimity of the 
scene, at any iate I will do my best to state simply the 
appearances which I saw. Round the dark moon gleamed 
the luminous circle of the corona, shining with about half 
the radiance of an English sun upon a winter’s afternoon ; 
while there streamed forth from it in eight directions as 
many sets of brilliant rays. These “sets” of rays were 
composed of four sets in the position of a Greek cross, 
as in Fig.e; with a St. Andrew’s cross, as in Fig. 3, 
placed upon it, forming something similar to Fig. 4, Fig. 
3 extending only about half as faras Fig. 2, which reached 
as far outwards as the apparent diameter af the sun. 

I described the phenomenon to Mr. Ranyard as hayng 
struck me by its resemblance to the “glory” round the 
heats of statues of saints in Roman Catholic shrines. 

Jarvis and Burgoyne‘also made sketches of the “ rays” 
separately, and without consultation with me or with 


each otlfer, at my request. ‘Fhe similarity of the three is /. 


“pipes of an organ.” ° 
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As the moon passed off from the sun’s face, and for 
some seconds after the contact had wholly ceased, the 
clouds in the S.E. were suffused with deep red copper 
colours, which gradually faded away as the sun regained 
his power. During totality I made the following obser- 
vations (according to Mr. Ranyard’s previous request) 
with a Nicol’s prism with Savart’s bands, in the use of 
which, instrument Mr. Ranyard had instructed me, and 
with which I had constantly practised during our week’s 
preliminary residence in camp at Agosta; viz, I deter- 
mined the polarisation of the sky at two points: (1) high 
up on the sky to the S.E. of the sun ; (2) under the sun; 
and at both these points I found the plane of polarisation 
to be vertical. Totality ceased while I was taking a third 
observation. 

Before concluding these imperfect remarks, which I 
have only ventured to make public because I thought 
that they might be of some interest, from the fact of my 
having had the good fortune to be onecof the very few 
who obtained a perfectly clear and’ dising viéw of the 
Eclipse during totality, I should lik to bear my testi- 
mony to the great kindness of Colonel Porter, R.E., in 
placing all the resources at his command at the service 
of our party, and to his care of our creature comforts 
during otr ten days’ “dwelling in tents” under his 
charge. It is but just also to mention the zeal and 
alicrity displayed by his party of Sappers, and their in- 
telligence in mastering the details of duties which were 
certainly new to them. Mor will it be considered out of 
place if, in conclusion, I thank the authorities of Agosta, 
and the Italian astronomers of distinction who did so 
much, not only by giving us every assistance in their 
power to render our stay at Agosta so successful, but also 
by their hospitable attentions to make it as enjoyable as 
possible. For my own part I can only say that I shall 
always look back with feengs of pleasure to the Sicilian 
Eclipse Expedition of 1870. l : 

HENRY SAMUELSON 








NOTES 


THE Royal Commission on Scientific Instruction and the 
Advancement of Science is row in full work. This week they 
meet three times, and last week they met twice. 


° 
IT has been announced atthe Royal Geographical Society that 


Livingstone has arrived at Ujiji on his retyrn journey. 
s “a 


THE Hunterian Oration has been delivered this year by Sir 
W. Fergusson, who zuzter alsa, according to the Zunes refort, 
‘‘ playfully referred to the suggestion of a distinguished philoso- 
pher, whose views appgared, in the columns of the 7zmes last 
autumn, that when the microscope did not seem to give satis- 
faction in minute research, imagination might be substituted ; and 
pointed out that this style of philosophy was not new, for it had 
been put into Hamlet’s mouth by Shakespeare :— ; 

j e Ympenal Cæsar, dead, and turned to clay, 
Might stop a hole to keep the wind away. ” 
: ‘ Ea i 
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“ascents which took place during the siege of Paris. Individual 


. He escaped on the 17th of December, at one o'clock in the 


-fell within Prussian lines. M. djAlmeida landed at Sanson, 


‘examination and been admitted a member of the Royal College 


the well-known analytical chemist of Liverpool, and author of a 
, Distionary of Chemistry. 


‘Richard Mestayer. Secretaries : Henry J. Slack, Jabez Hogg. ` 
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"e MR. J. C. BUCKMASTER has been appointed by Her son, Chas. Stewart, Chas. è Tyler, T. C, White, ` * Assistant 
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Commissioners to deliv’ an’address on the’value of the Intef- | Secretary : Walter W, Reeves. K 


nafional Exhibition, with its bearing on industrial instruction, Mr. A. R. Watrace ‘has printed his Anniversary Addiess 

designed particularly gor the working ‘classes in all the large towns | delivered before the Entomological Society on Jan. 23rd. After 
of the country which express a desire to hear it, refering to the loss Entomology has sustained during the past 
year by thedeath *ofeJ. T. Lacqdaire and A. H. Haliday, and 
to thg publication of Mr. Crotch’s papers on the Genera of 
Coleoptera studied chronologically, McLachlan’s Catalogue of 
British Neuroptera, Dr. A. 5. Packard’s Guide to the Study of 


S@rencE has derived many wrinkles from the siege of Paris, 
and we now learn from the correspondent of the Dariy Telegraph 
that all the galleries of the Louvre are filled with sacks of earth 
to protect the interior from shells ; and the damp and compara- 
tive warmth of the last few days have provoked active vegetation, 
fo that the bags are covered with grass and weeds; each window 
is converted into a lively and promising garden. If the arrarfge- 
ment is left undisturbed much longer, we shall have flower beds 
there. This is certainly a novel kind of window-gardening, which 
we have yo desire to see introduced into this country. 


M. STEENAEKERS is about to issue a report on aeronautical 


the address is occupied by a critique on Mr, Andrew Murray’s 
important paper “On the Geographical Relations of the“chief 
Coleopter@us Faunæ.” Of Mr, Murray's divisi€n of the Coleop- 
tera of the world ¢nto three grand stirpes or races—the Indo- 
African, the Brazilian, and the Microtypal—the first compre- 
hending, all the characteristic forms of the eastern tropics, the 
gecond all those of tropical America, and the thiftf those of the 


reports are asked from acronauts, but, unfortunately, very few of temperate regions of the whole world, not excluding even 


them are in a position to give a correct idea of then impressions, 


being mostly sailors of the Royal Navy. be generally accepted, while the third group, as of equal value 


to the others, will be as generally rejected. Mr, Murray’s theory, 
derived from the geographical distribution of the Coleoptera, 
that the whole of the Atlantic Islands, from the Azores to the 
Cape de Verdes, and even to St. Helena, are portions of a vast 
submerged continent connected with Southern Europe, 1s com- 
bated by Mr, Wallace as far as the Madeira group is copcerneh 
while he considers there is more to be said in favour of their con- 
nection with one another at some remote period. 


AMONGST the learned men who escaped from Paris in a balloon 
we must cite M. d’Almeida, author of a treatise on Physics 


morning, in the ‘‘Guttemberg,” with four or five other persons 
The “ Guttemberg”’ was despatched a few minutes after the “ Par- 
mentier,” which carried three persons and a bag of letters, and 


eight miles from thence, but he has not been heard of since 
that time, and it is to be feared that he was taken prisoner with 
his companions and sent to some German fortress. 


Tux French Govérnment had amalgamated the post-office and 
telegraphs during the siege of Paris, under the management of M, 
Steenaekers, for the whole of France except the besieged capital. 
This reform was inaugurated 1 in imitation of the English system 
under the pressure of circumstances. Buta ae: step was 


London is considered a successful one. The number of tickets 
taken a few days ago, and two different services have been created 


issued has bén :—for English Literature, 56; English Language, 
40; Psychology and Logic, 46; French Literature, 39; French 
Language, 20; Experimental Physics, 2g; Chem®&try, 10; 
Total, 236, seats 292 last year. The falling off is almost 
entirely in the class of English Literature, in which 104 tickets 
were issued last year, a decrease of 48 m the present session. 
The attendance is reported as regular. Lecture associations of 
a similar kind for ladies have also been established in the 
northern and eastern districts of the metropolis, 


THE Annual Report of the Canadian N dial History Sbciety 
states that the recent dredgings cf Mr. Whiteaves have added, 
many facts to our knowledge of the creayires which ifhabit 
Canadian seas. The marine mollusca have been carefully mono- 
graphed, and instead of 60 or 70 species, we now know of nearly 
130, the number having been thus nearly doubled.* The- careful 
identification of the inhabitants of the deep sea, in agdition to 
its zoological importance, will do much to illustrate the condi- 
tions under which the Canadian post-tertiary deposits have been 
accumulated. 


as formerly. It is to be hoped that sounscientific a measure will 
soon be cancelled. 


FRENCH savants do not-appear to be successful politicians 
under universal suffrage. Amongst more than 2,000 citizens who 
offered themselves as candidates to the Parisian sectors we notice 
only a few members of the French Académie des Sciences. The 
only names who have come under our notice are M. Sainte-Claire 
Deville -(we do not know if it is Henri or Charles), and M, > 
Nelaton, the physician who cured Garibaldi’s wound. M. 
Berthelot was also a candidate, but he does not belong to the 
Académie des Sciences. The Académie Frangaise was more 
successful, as Michelet, Victor Hugo, Hemi Martin, Thiers, 
Jules Favre, and many others, were chosen. 

We have on our table a number of important papers referring 
to the Colony of Victoria, prepared by Mr. W. H. Archer, 
Registrar-general to the Colony, and published by authority of 
the Colonial Government: viz. Pafents and Patentees from 1854 
to 1866, Abstracts of Specifications of Patents applied for fiom: 
1854 to 1866 Ac. to Bu., and Indexes to Patents and Patentees 
for 1867 and 1868. Also Reports of the Mining Surveyors and 
Registrars for the quarter ending Sept. 30th, 1870, Report on the 
present condition of the Geological Survey of. the Colony, and 
Abstracts of English and Colonial Patent Specifications relating 
to the Preservation of Food, &c.; compiled from original docu- 
ments, by Mr. W. H. Archer, We woul call especial attention 
tothe last as a well‘arranged epitome of very useful information. 


Dr. M. T. MAsrers and Dr. J. H. Gilbert reprint from the 
“Froceedings of the Royal Hortiwultiural Society -* Reports ot 
Experiments made in the Gardeits of the Society at Chiswick in 
1869 on the Influenée of variofis Manures orf different Species of 


WE leam from the British Medical Fournai that the distin- 
guished ophthalmologist, Dr. Liebreich, has just passed an 


of Surgeons. It is stated that he will be inyited to accept the 
ophthalmic chair of St. Thomas’s Hospital. 


a» THE death is anneunced of Dr. Sheridan Muspratt, F.R.S., 


THE following is the list of officers and council of the Royal 
Songs TA Society for the current year -President : W. K. 
R.S. Vice-Presidents: Chas. Brooke, F.R.S., J. 

E. Gray, F.R.S., J. Millar, F. H. Wendham. Treasurer’ : 


Council: R. Braithwaite, M.D., John Berney, James Glaisher, 
F.R.S., W. J. Gray, M.D., Henry Lawson, MaD.,, Henry Lee, 
Jas, Murie, M.D., G.W. Royston Pigott, M.D., J. w ae 
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America--Mr. Wallace remarks that the two'first will probably- 


Insects, and some other works of the year, the greater part of 


THE third session of the Ladies’ Educational Association of — 
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Plants.” The experiments affèrd striking illustrations of the 
varying powers of accumulation and assimilation possessed by® 
plants bejonging to different familits, to diferent genera of the 
same family, and even to different species of the same genus, 
under the same external conditions of supply in soil and atmo- 
sphere, indicating, as the authors thipksnot only very varying 
ranges of root-collection, buf also quantitatively varying functional 
characters, both df the feeders and the elaborating org&ns. Itis 
expected that results of considerable practical value to agricul- 
turists will be obtained from the second series of experiments 
whid were conducted duming 1870. The Royal Hoiticultura 
Sogiety appears to be applying its,resources to a very useful end 
in the carryMig out of these investigations. ® 


e We have received from Mr. F. Bfadley, of Chicago, a 

pamphlet, entitled ‘* Northern Lights, Shooting Stars, and other 
* Meteorig, Phenomena proved to be not of modern origin,” in 
which he explains several well-known Biblical figures by thessup- 
position of an acquaintance on the part of the writers with the 
phenomena of the Aurora Borealis, and combats the views of a 
recent writer that the alleged occurrence of thg Aurora within 
the last three centuries for the first one isa sign ii the approach- 
ing end of all things. 


THE great difficulty which has been experienced by farmers 
during the present winter in procuring sufficient food for their 
catfle may have the effect of directing attention to fresh substi- 
tutes for the ordinary winter keep. ‘Turnips and Swedes have 
been a complete failure throughout a large breadth of the coun- 
tiy, and the hay crop has been generally so deficient that many 
agriculturists hage been already brought to the verge of ruin, In 
the Argentine Republic, as is well known, vast herds of cattle 
are reared upon the natural grasses of the pampas, or upon the 
Jucerpe which grows there in great abundance, but in the pro- 
vince of Cata®arca both man and beast depend for support 
mainly upon the leaf and fruit of the algarrobo. It provides their 
principal stock of food during the winter months, and is said to 
be exceedingly nutritious. The algarrobo (Hymenaa Courbaril- 
Fetaiba) is indigenous to the country, and its fruit is gathered 
annually and stored with much care. The-long pods are 
pounded in, a wooden mortar, and the residuum is -then passed 
rough a sieve, and the meal converted into circular cakes, 
which, after having been dried in the sun, are fit for use. In this 
ate it is calleg ‘‘patay,” and is exported as a bread-stuff into 
other districts of the Republic, in some of which it forms the 
exclusive food of the people. Its merits as a means for fattening 
cattle ar@ also thoroughly appreciated, and it: might bea great 
boof to our farmers, if the Acclimatisation Society would ascertain 
whether the algarrobo might not be introduced into this country 
with advantage. The tree grows to a height of forty feet, with 
wide-spread branches, and a rather slender stem, and flourishes 


best upon a dry soil. 


CONSIDERABLE discusion took place in the 77mes last autumn 
as to whether acorns- were suitable for employment as food for 
cattle ; and the evidence adduced certainly favoured a negative 
view. Dr. Robert Brown, however, tells us that those produced 
in California by several species of oak form an important article 
of food. ‘The acorns of California are mostly large, and the 
trees in general produce abundantly, though in some years there” 
is a greaf scarcity, and much misery ensues among the poorer 
natives. The acorns are gathered by the squaws, and are pre- 
served in various methods. The most common plan is to build 
a basket with twiks’and rushes in an oak tree and keep the acorns 
there. The acorns are prepared for eating by grinding them and 
boiling therf with water into a thick paste, or by baking them 
into bread. The oven is a hole in the ground about eighteen 
nches cubic. Red-hot stones are placed in the bottom, a little 
dry Sind or laam is placed over themand next comes a layer of 
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dry I leaves. The cee or paste is poured into the hole unti it 
is two or three inches deep ; then comes another layer ofgeaves, 
more sand, red-ho} stones, and finalfy dirt, At the end of Jive or 
ix hours the oven has cooled down, and the bread is taken out, 
an irregular mass, nearly black in colout, not at all agreeable to e 
the eye or to the palate, and mixed with leaves and dirf.” * 


-THE Proceedings of the Somersetshire Archzeological and 
Natural History Society for 1868-69, just published, consists 
almost entirely of papers which would come under the first head, 
The only ones bearing directly on Natural Science are ‘‘ On the 
Geology of the Mendips,” by Mr. C. Moorg, and On, tho 

e Rodentia of the Somerset Caves,” by Mr. W. A. Sanford? Is 
it necessary that Reports of the Proceedings of Local Societies 
should be published at so higha price as practically to take them 
out of the reach of the general public ? 


e 
Mr, F. ABBOTT has reprinted a paper read at the meeting of 
the Royal Society of Tasmania, Oct. 11, 1870, ‘On the Sun 
and its Office in the Universe.” 


» WE recently referred to Mr. Townend Glover's paper ‘On 
the Food and Habits of Beetles,’ issued in the Report of the 
Commissioner of Agriculture for Washington. A work, similar 
in style, but more comprehensive, has been published by the 
Board of Agriculture for the State of Missouri, which has secured. 
“an appropriation for this purpose from the Legislature of the 
State.” This “ First Annual Report on the noxious, beneficial, 
and other Insects of the State of Missouri” is furnished by Mr. 
Charles V, Riléy, State Entomologist, and from its plain descrip- . 
tions, and rough, yet accurate, woodcuts, seems admirably adapted 
to fulfil the purpose for which it is published—that of giving the 
farmer a knowledge of his insect fiiends and foes which he may 
turn to practical account. . + 2 


THE Geraniacea, taken as a whole, are by no means noted 
for their economic properties. In Tasmania, however, a form of 
the common Geranium dissectum having a thick rootstock isem- 
ployed by the aborigines, who are in the habit of digging up the 
large, fleshy roots and roasting them for food. About Launces- 
ton it is called “ native carrot,” and is common throughout the 
colony, The typical form of G. dissectum is generally diffused. 
over the temperate regians of the northern hemisphere’ in th 
Old World, where it is annual. In the Eastern United States a 
biennial or annual form, G. carolinianum, takes its place, the 
typical G. dissectum being only known as an intioduced weed ; 
although connecting links between the two may readily be de- 
tected, West of the Rocky Mountains the stock often appears 
to be perennial, and it cannot then be distinguished from some of 
the Australian forms, 


WE may call attention to an interesting paper, reported in 
our present number, by Mr. Cecil Smith, read before the Somer. 
setshire Natural History Society, on the relations of the Great 
Bustard, which has once more visited England during this severe 
winter. Mr. Smith removes the bird from the Rasores, among - 
which it was placed by Mr. Yarrell, and restores it to the position 
assigned it byCuvier, among the Grallatores, near to the Plovers. 


THE question of killing deadly snakes at Government ex- 
pense in India is again under discusgion. The Government is 
losing its subjects at the rate of abovea hundred a day, or‘40,000 
a year by snake bites, but it fears losing rupees in the, crippled 
state of its treasury, The last enforcement of the law was under 
Mr. Commissioner Plowden, many yearssago in the Bancorah — 
district, one of the Smallest portions of the Burdwan division. 
Deadly snakes were brought i in at the rate of some 1,200 a day, 
and although the scale was only from threepence to sixpence 
apiece, in about a couple of months 10,000/, was drawn out of 
the treasury, and the Government ordered the snake crusade ta 

_be stopped. ` ; 
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: ‘MOUNT WASHINGTON IN WINTER 


RB“ the kindness of an*American friend, we have been 
favoured with a Boston newspaper containing af 


e account of an importaht meteorological experiment which 


phas recently been tried in America with the greatest suc- 
cess; we refer to the establishment of a winter observatory 
on the summit of Mount Washington at an elevation of 
something like 10,000 feet above sea-level. 

Everybody knows that Mount Washington, in New 
Hampshire, is visited by thousands of persons in the 
summer monthg, and that its climate corresponds better 


with that of Labrador or Greenland than with that ofe 


New England. In the winter universal desolation reigns 
there; not even the proprietors of the hotels upon the 
summit venturing from their snug quarters below to learn 
what eventg are transpiring upon the icy cone. The 
aborigines declared it to be sure death if anyone climbed 
the mountain—since it was the sanctuary of divinities 
who would not suffer their abode to be scanned with 
impunity. Their successors first adventurously found the 
summit—then erected rude places for shelter, and finally 
constructed a carriage road and railway, so that even‘the 
most feeble persons could view the broad panorama. But 
these visits were confined to the warmer months, with a 
few rare exceptions. 

Twelve years ago Profs. C. H. Hitchcock and J. H. 
Huntington, independently of each other, conceived the 
project of spending the winter.upon the summit of Mount 
Washington, but the project did not take shape till the 
organisation of the Geological Survey of New Hampshire 
in 1868. They found it impossible to make the necessary 
preparations for occupying the summit during the winter 
of 1868, chiefly for want of a dwelling. Hence they sought 
for a less elevated, symmit, where a single winter’s ex- 
perience might prepare the way for the greater adventure. 
That peak was Mooselauke, nearly 5,000 feet above the 
ocean. The lessee, D. G. Marsh, of Warren, N.H., oblig- 
ingly placed his house at the service of Prof. Huntington 
and his comrade, A. F. Clough, of Warren, photographer, 
Their three months’ occupation of Mooselauke was full of 
adventure, and experiences were acquired of the highest 
importance. The scientific results were important, dis- 
closing the knowledge of violent winds there accurately 
measured, and remarkable forms of frost-work never be- 
fore described or photographed. Attention was called to 
this mountain, and a carriage road became a necessity, 
which was constructed in the following summer. 

In the month of September, 1869, the Mount Wash- 
ington Railway Company generously tendered the use of 
their depét upon the summit to this meteorological party 
during the winter; and the necessary supplies were 
immediately purchased and forwarded to the mountain. 
The enterprise, though of a meteorological character, has 
been adopted by the Geological Survey of the State, while 
the expense has been assumed by the State geologist, 
relying upon a sympathising public to provide the funds 
by subscription. 

Congress recently appropriated: funds for the establish- 
ment of a “Bureau of Telegrams and Reports for the 
Benefit of Commerce.” After some correspdhdence with 
the efficient officer in charge of this bureau, General Myer 
ordered an insulated telegraph wire with suitable instru- 
ments*tt be sent to the mountain, in order to facilitate the 
transmission of the meteorological reports, both to the 
public and to the office of the bureau in Washington. 
The wire has been Jaid, and the summit is now in tele- 
graphic communication with the world,, And the chief 
signal officer also detailed for special service upon the 
mountain an experienced telegrapher and meteorologist, 
Sergeant Theodore Smith, of the U.S. Army. 

The photographers of the expedition are Mr. A. F.Clough, 
of Warren, and Mr. Howard A. Kimball, of Concord, N.H. 
The latter gentleman spent much time in providing photo- 
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,more than a foot in thickness. 


-the enfire country. At times only the ve 


gtaphic material for the mofintain, and in soliciting sub- 
scriptions, Their views of the peculiar phenomerta of, 
the mountain will@oon be exhibited. 


e 
Thus the party consists of six persons: Prof. Hitch- | 


cock, whose office in Hanover, N.H., 1s connected by 
têlegraph with the summit; Prof Huntington and Mr. 
Nelson, obsewvers ; Mtssrs. Clodgh and Kimball, photo- 
grapherg; and Sergeant Smith, telegrapher and observer. 
All of them are not upon the mountain at the same time. 
They relieve each other to a considerable extent in the’ 
work, and the public will be kept informed of their where- 
abouts, 

From the dépôt of the Mount Washington Railway.in 
summer, theygascent on foot, if a person is acfustomed to 
walking, Is comparatively easy. Although the ties are 
three feet apart, and there is a rise of a foot in three® 


part of the way, yet a person with muscles strong from : 
exercise, can walk to the very summit of the gountairt 


without sitting down to rest. But suppose it is winter. 
The snow has accumulated to a considerable depths 
even in the ties, but then it is no great hindrance ; 
should it, however, be attempted a second time, you will 
find that the sow that was compressed beneath the feet 
has changed to ice, and the oval forms give a still less se- 
cure footing ; if itis thawing, and the ice is almost ready to 
slip off as you tread upon it, every one will see that upon 
a trestle thirty feet high walking is somewhat dangerous, 
and to walk down is a feat from which even a most ex- 
pert acrobat would shrink. If at the dépôt we take snbw 
shoes, we can walk with comparative ease half way up, 
and then the snow is so compact that they are no longer 
needed, and as there are few irregularities in the surface 
the walking is better than in summer. 6 

Above the limit of the trees the railway is covered with 
ice of every fantastic shape, and the framework of the 
Gulf tank is now so ornamented that one can hapdly 
believe that it is the rude structure see® in summer. 
The Lizzie Bourne Monument, which one is accus- 
tomed to see only a rough pile of stones, is now an object 
of architectural beauty such as no sculptox can carve from 
marble, Immediately above the monument the timber 
trestles are completely covered with deposits of frozen 
mist extending two or three feet horigontally from the 
timber on which the track is laid, and every piece o 
timber which forms the trestle is ornamented with beauff- 
ful forms of frost-work, deposited in graceful curves as 
the wind sweeps through the trestle. ù y 

On the summit, the buildings, the piles of rock and 
stones, so rough in summer, are now completely covered 
with frost, while the snow fills the spaces between the 
jagged rocks. On the sides of the buildings towardssthe 
north-west the frost has accumulated, so that now # is 
The frost-work on the 
dépôt, while it has everywhere the same general appear- 
ance, the points show exactly the direction of the wind as 
it came into every nook and corner of the building. The 
frost on the braces and timbers that extend outward seems 
like one triangular mass, and on the chains it is often two 
feet in diameter. The correspondent then adds :— 

“Although I was on the mountain for ten daysin October, 
yet I did not go to stay permanently until November 12. 
It was expected that some of the party would be ready to 
go with me, but as they were not I went alone, and it was 
not till the last day of November that anyone came, so 
that I had the house and the mountain all to myself for 
nearly three weeks, During the greater part of November 
the weather was remarkably pleasant, On the 15th, all day 
long, and far into the night, the clouds were below the 
summit of the mountain, and most of the time they ed 
highest 
point of Mount Washington was above theclouds, It 
reminded me forcibly of the time, during the Champlain. 
period, when the whole of New England, except Mount 


_Washington, was beneath the waves of the.ocean.* As, 


- 
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looked until I almost persuaded myself tgat there were 
immense ic®bergs coming from the uplifted frozen North, 
bat the illusion vanished as the summits appeared above 
the clouds. But what was remarkable is that the next 
day was pleasant. . ° ə 
“ During the last, two weeks in November, the average 
ef the thermometer Was 16°% The wind was northwest 
nearly the whole time. The weather was generally very 
mild, and the number of clear days was much greater than 
the avemage.” > 
We may add to this interesting account that the daily 
telegrdms recegved from the mountain have been full of 
interest. A temperature of 40° below zero has hot been 
uncgmmon, and we may well hope that fhe efforts of the 
Solitary watchers on the inclement mountain-top will 
tend, to advance the science of which they are such 
devoted stutfnts. ` 





SCIENCE IN VICTORIA , 


T who have read the Marquis de Beauvoirs 
“Voyage round the World” will recollect the high 
praise with which he speaks of Sir Redmond Barry’s 
prolonged and continuous efforts for the advancement of 
Science in Victoria. His latest good deed in this direction 
isthe Zid which he has afforded’ in the establishment of 
a School of Mines at Ballarat, which, to use his own 
words, may now be regarded as “an accomplished fact,” 
since “everything connected with its establishment and: 
maintenance hasebeen thoroughly debated and deter- 
mined on.” The prospectus of the, Institutiog states that 
“ the object sought to be obtained is the combination of: 
the highest scientific with the most practical training for’ 
all men @ngaged m the enterprise of mining in its various 
branches — whether so engaged as mining managers, 
engineers, surveyors, mechanists, working miners, di- 
rectors or promotess of companies ;” and, as there is 
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the masges of clouds came over Adams and Jefferson, I | o#the earth has sensibly shrank, in some directions at leag, 


since its original formation, naturally invfte the attention of phy- 
Siciss to the possible causes of such a result. The most obvious 
cause of the shrinking of the earth is its cooliag. But to shrink two 
percent. linearly, which is the amount deduced by Mr. Lesley grom 
the observed geological phenomena, involves a probable cooling 
of the whole earth of not less than two thousand degrees centi- 
grade, which would require that its original temperature should 
be higher than would be consistent with the solidity of these 
shrunk strata, 

Another source of change of form, which would produce 
‘shiinkages in different directions in different parts of the earth, 


is tọ be found in the diminution of oblateness arising from the® 


diminished velocity of rotation upon the axis. - Such diminution 
of the velocity of rotation has several years ago been shown by 
Mr. Ferrel to be caused by the action of the moon in producing 
the tides ; this is, therefore, a true cause, and it is only necessary 
to examine how great its amount can be under any circusfistances. 
This is all which is proposed in the present investigation, and the 


e| application to facts 1s reserved for geologists. 


It is sufficient, for the present object, to regard the earth as 
homogeneous, Under this condition Laplace has shown that the 
time of the earth’s rotation could not be less than about one-tenth 
of a day, which corresponds to a ratio of the axis of the equator 
to that of the pole, equal to 2°7197, and an equatorial circum- 
ference 94 per cent. greater than the present one. Such is then 
the amount of shrinking which might have taken place, if any 
cause could be assigned capable of producing so great a reduction 
ofthe earth’s velocity. The whole surface. of the earth would 
have been about 130 per cent. larger than at present. 

But the only cause at presert known which would produce a 
sensible reduction of the earth's velocity is the lunar action upon 
the tides. But in this mutual action between the moon and the 
earth, the common rotation area of the earth and moon must 
remain unchanged. The question then arises, How great a 
reduction ofthe rotation area cf the earth would have passed into 
‘that of the moon? In this inquiry it may be gssugned that the 

‘moon revolves in a circular orbit in the plane of the earth’s 
equator. 

Now the moon’s rotation area is 3°716 times the earth’s, 
But if, in the origin, it had revolved just im contact .with this 
earth, its rotation area would not have been less than 0-480 times 
the earth’s, so that it could rot have absorbed a rotation area 


every reason to believe that the school will be supported | from the earth greater than 3'236 times the earth’s present rotation 


by the Government, by the several mining boards, and 

by the general publig, we may hope to see it in actual 

operation in a few months, 
WP have not space to give a sketch of Sir Redmond 


area, and therefore the earth’s rotation area could never have 
exceeded 4°236 times that which it has at present; But, with 
the maximum velocity of rotation given by Laplace, the earth’s 
rotation area would have been 37} times greater than at present. 


points out the general bearings of chemistry, electricity, 
geology, steam, &c., on the progress of mining ; and we 
must content ourselves with the following extract relating 
to the progyess of Science in Australia :-— 
`. “Weare not,” he observes, “ even in our time, satisfied 
to import the discoveries of others,:and to invite the man 
of science and the_skilled artisan to direct their opera- 
tions. 


y the moon’s action on the tides. But since, when the oblate- 
ness is small, the rotation area is nearly proportional to the velo- 
city; and the excess of the square of the equatorial above that of 
the polar axis ıs nearly proportional to the square of the velocity, 
this excess may have been originally nearly eighteen times as 
great as at present, or about r54 per cent. of the square of the 
polar axis. This would correspond toa figure of the earth in 
which the equatorial radius would have been about 2} per cent. 


Australia can point with a modest satisfaction to | greater than at present ; so that it is sufficient to account for the 


the invention of Osborne in photo-lithography, and the | observed phenomenon. 


test for blood by Dr. Day ;* to the cure far snake-bites by 
Professor Halford ; to the method of removing pyrites, 


This peculiar form of shrinkage would produce the highest 
mountains at the equator, and the tendency of the mountain 


that inveterate enemy of the metallurgist, ds well as the | ranges would then be to assume the direction of the meridian. 


native alloys, from gold, and toughening the metal by the 
use of chlorine gas,- by Mr. Miller of the Sydney Mint; 
to the scientific preservation of the meat of our redun- 
dant flocks and herds, so largely exported ; and also to 
many others, mention of which would delay us too long.” 





THE CONTRACTION OF THE EARTH* 


THE phenomena, Which were ably presented by the distin- 
guished geologist, Mr. Lesley, to the National Academy 
of Sciences, and,which seem to demonstrate that the outer shell 


* A full account of Dr. Day’s remarkable colour-tests for blood and pus 
may be found in Dr. Richardson’s Report on Toxicology in the last number 
of the Medigo-Chirurerai Review.—Ep. 

+ ‘From the Proceedings of the Amefican Academy 


w 


of Arts and Sciences, 
vol, vni. - e : 


But nearer the poles the mountains would be less elevated, and 
would rather tend towards the direction of the parallels of 
latitude. m 

It is, next, expedient to consider the mechanical question of 
the loss of living force in thé case of the moon’s action upon the 
waters of the earth, and its effect upon tĦeir different motiong, 
In this connection there are problems worthy of the attention of 
geometers ; such as the relative motions of bodies rotating above 
the same vertical axis, towards which they are drawn by weights, 
and acting upon each other through the frictionontheaxis. For 
one of the bodies a rotating wheel may be substituted. There 
is also the case of two. planets revolving about a primary, and 
acting upon each other through some form of friction. ~ 

In this way it will be seen that the planet or satellite once 
formed is constantly removed rom the primary, and that planets 
tend to approach each other. it is interesung to consider whether 
this may not ba one of the actual problems of nature, 
7 : B. PEIRCE 
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> i freshwater conditions which were found so commonly to have 
2 SOCIE TI. ES AND ACADEMIES . prevailed between the periods of -deposit of the great marine 
° LONDON ° - -| formations. Tere was “another fact to be bornein mind, that - 


Lat s even in existing lakes the water at the one end was sometimes 
D Abstract Fager on Ii completely fresh, and at the other end salt, each, of course, with 
a different fauna. Prof. Rupert Jones said that, although there 
were good grounds fer the lakegtheory, something might be said 
for shallow seas. He remarked that sulphate of lime was de- 
posifed from sea-water before salt, tlfat oxide of iron might 
originate from chloride of iron diffused in water whether of lakes 
or seas, and that the hæmatıtes of Permian age were probably 
deposited inthe sea. He considered that Foraminifera required 


Royal Society, Febru 
Effect of Exercise upon the Bodily Temperature.” By Dr.T. Chi 

° ford Allbutt. The object of the author in carrying out the expe- 
rinfents recorded in the present paper was to inquire whether the 
regulating power of the organism held good under great varia- 

tions of muscular exertion. For this purpose he made frequent 

daily examinations of his own temperatures during a short 

ing tour in Switzerland, and found that the effect of conti- 

nuous muscular exertion upon himself was to sharpen the curve : ed ee th ‘etal f ae 

* of daily variation, the culmination being one or two-tenths higher great caution when used as criteria, 4 € varie orms giving 
than usual, and ‘the evening fall coming on more rapidly"and the facies were of mote importance than the genera and species, 


«somewhat earlier. Charts of the daily temperatures were handed The Lstgerie were never marine, although often occurring in 
lenty in temporgry freshwater pools‘ on the sea-shore. In 


in with the paper. The author made reference also to some ; y 
observations of M. Lortet, which differed from his own. These has monograph of Zstheria he had said much to substarstiate 


observations, which did not come into Dr. Clifford Allbutt’s the notion that freshwater conditions often prevailed during 
hands until his own experiments were partially “completed, were the formation of the Keuper. Both in the Old Red Sandstgne of 
adduced by M. Lortet to prove that the human body was very the Baltic provinces and in the Lettenkohle and Réuper of Ger- 
defective in regulating power under the demands of the com- | any, when Zstheria comes in, Lingula dies out. The repeated . 
bustion needed to supply the force expended in muscular exer- | Set of formations in the Permian and the Trias precludes their 
tion. Dr. Clifford Allbutt’s results were very decidedly opposed | CoMtemporaneity, as supposed by Messrs. Godwin-Austen and 
to those of M. Lortet ; for only on two occasions did he note the | Marcou. fr. Bauerman marked that the Hallstatt beds which 
depressions of temperature which M, Lortet regards as constant. | had been cited as marine contained large deposits of rock-salt, 
It would seem, however, that the body is more ar less liable to | M- Marcou thought that the difficulties in regarding these beds as 
such depressions when engaged in muscular exertion ; but the of freshwater origin were greater than the author supposed. The 
cause of them is very obscure. Of the two low temperatures | 2bsence of fossils in gypsum, though almost universal, was not 
noted by the author, one occurred during a very easy ascent of | total. He had himself seen three specimens of Trgoma in 
lower slopes, and the second was observed during a descent, | gypsum from Stuttgart. Mr. Tate mentioned the discovery by 
The author thinks that they may be due to some accidental defi- | Mr. Burton of marine fossils in the Red Marl, in one ingtancesim 
ciency in combustion, and inquires whether the capacity of the combination with vegetable remains. He commented on the 
chest in different individuals may account for the varying influence | Sharp demarcation observable in Ireland between the Rhætic 
of muscular effort upon them, and perhaps for the earlier or later beds ahd the marl below, whereas it was almost impossible to 
sense of fatigue. The sphygmographic tracings added by M. separate them from the Lias above. He doubted, however, 
Lortet to his temperature charts seemed to show a great inade- whether the true relations of the Rhzetic beds were to be worked 
quacy of ciygulation.—-** Observations of the Eclipse at Oxford, |, out in this ovuntry, As to the fossils of the Sutton Stone, they 
December 22, 1878,” By John Phillips, F.R.S. . | were all purely Liassic. Mr. Burton stated that the fossils fram 
the Red Marl came from a spot about five miles from Retford, 
Geological Society, January 25.—Mr. Joseph Prestwich, | in the direction of Gainsborough, but heehad not Seen them 
"F.R.S., President, in the chair. Richard Atkinson Peacock, | in sit. There are, however, no Rhætic beds within some miles, 
of’ St. Helier’s, Jersey; Arthur W. Waters, Pavos Plaz, | Rev. Mr. Winwood, in the absence of Mr. C. Moore, from ill 
Canton of Grisons; R., Koma, of University College, London; | health, inquired whether the author regarded the White Lias as 
and Ransom Frankhn Humiston, M.A., Professor of Che- | Rheetic or Liassic. Prof. Ramsay, in reply, was quite willing to ẹ 
mistry in Cleveland University, U.S., were elected Fellows of | accept marine fossils as coming from the Red Marl. The fact 
the Society. The following communications were read: 1. “On | of Htheria, a brackish or freshwater form, occurring lin certain 
the Physical Relations of the New Red Marl, Rheetic beds, and | bands, was in favour of his views, as he considered that at ín- 
Lower Inas,” by Prof. A. C. Ramsay, LL.D., F.R.S., F.G.S. | tervals the freshness of the water in such a late as he had sug- 
The author commenced by stating that there is a perfect physical | gested must have varied. He could not’ accept the probability 
gradation between the New Red Marl andthe Rhætic beds. He | of oxide of iron having been deposited in a large sea area to 
considered that the New Red Sandstone and Marl were formed in | such an extentas to colour the sands. All rocks that co&ld be 
inland waters, the latter in a salt lake, and regarded the abun- | proved to be of marine origin, even when they contained. iron, ` 
dance of oxide of iron in them us favourable to this view. The | were not stained red unless by infiltration from above. He 
fossil footprints occurring in them were evidence that there was | pointed out that the old area of the Caspian was far larger thin 
no tide in the water. The author maintained that the New Red | the lake in which he had suggested that the New Red Marl 
Marl is more closely related to the Rhætic, and even to the Lias, | had been deposited. If, as was more than probable, fhere had’ 
than to the Bunter ; and in support of this opinion he cited both | been during all geological time continental areas somewhat in the 
stratigraphical and paleontological evidence. He described | same positionsas those of the present day, there must have been 
what he regarded as the sequence of events during the accumula- | large areas of inland drainage in which some such deposits as 
tion of the later Triassic deposits and the passage through the | those in question must of necessity have been formed.—2. ‘* Note 
Rheetic to the Lias, and intimating that the same reasoning would | on a large Reptilian Skull from Brooke, Isle of Wight, probably 
apply to other British strata, especially some of those coloured | Dinosaurian, and referable to the genus /euanodon.” By J. W. 
‘ red by oxide of iron, including the Permian, the Old Red Sand- | Hulke, F.R’S., F.G.S. The author stated that the skull. 
stone, and a part of the Cambrian. Mr, Etheridge thought the | described by. him was obtained from a Wealden deposit at 
question of the nature of the Rhzetic beds was to'a great extent | Brooke, in the Isle of Wight, from which many remains ot 
paleontological. The main point in connection with them was | Dinosauria have been obtained: He described its characters in 
as to how the British beds were to be connected with the | detail, and remarked that its most striking peculiarities were m- 
Lombardic*and Middle European areas. It certainly seemed | the completeness of the bony brain-case ; the obliteration of the 
Probable that in this part of the world the cofiditians of life were | sutures, especially those of the basicranial axis; the massiveness 
different, the deposits being much less in thickness, and the | of the skull; and the great downward extension of the basis- 
fana much diminished ; and where represented at all, the shells | phenoid, with the attendant upward slant of the lower border. 
occurred in a dwarfed and stunted form. The exact horizon and | of the basipresphenoidal rod. The first of these characters 
nature of the Sutton beds had still to be determined. Mr. | occurs elsewhere among reptiles only in Dicynodon; and the 
Godwin-Austen believed that every mass of red sandstone would | first and second, characters combined were, regarded by the author 
ultimately be referred to either a brackish or freshwater origin. | asapproximating the skull to the ornithic type. The reference 
A comparison of the ancient and present area of the Caspian Sea ofthis skull to Jguanodon was founded chiefly on the place 
would tend to remove any doubt that might remain on the mind | from which it was obtained, which has furnished abundant re- 
of geologists as to the possibility of the existence of such vast | mains of that genus, and on the obliteration of the sutures, 
internal seas as those which had to be called in to account for | which the author stated to be a character of the mandibles of 
these formations. He regretted that former olfserwers had not | Jewanodon. Prof. Huxley congratulated the society pn the pro- 
e attached more importance to the duration and extent of those | gress being made fh our knowledge of this interesting group 
; a f b i ° a t ky 
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of reptiles and of their ornithic affinities. Mr. Seeley remarked 
on the similarity of the internal cavity of the skyjl to that of Zch- 
thyosaurus. ome of the external charactenstics differed much 
fr6m what he was acquainted with in other Dinosaurian skulls, 
which more closely resembled those of ordinary lizards. He 
considered that the affinities of Dinosaurs. wert in thg direction 
of Teleosaurus, from which the Position of what were ‘supposed 
tọ be the optic nerves in®this skull: materially differed. On the 
whole, he was not at once prepared to accept this skull asẹthat of 
an Iguanodon, Mr. Hulke.briefly replied, and observed that he 
had re Se his speculations to those which legitimately arose 
from the facts before him. The following specimens were ex- 
hibited fo the meeting :—Specimens from the Keuper Marls and 
Rhzetic beds neawsGainsborough ; exhibited by Mr. F. My Burton, 
¥.G.5, Examples of the borings of two species of Pholas; ex- 
hibited by Mr. E. Charlesworth, F.G.S. g 


Zoological Society, February 7.—Mr. G. R. Waterhouse, 
Vice-#Presidegt, in the chair.—The Secretary read a report on 
the additions to the Society’s Menagerie “during the month of, 
January, amongst which were particularly mentioned a specimen 
of the kakapo, or night-parrot af New Zealand (Strigogs Aabro- 
piilus).—Myr. J. E. Harting exhibited and made remarks on a fine 
specimen of the red-breasted goose (Asser ruficollis) \gtely killed 
in England.—Mr. H., E. Dresser exhibited some specimens of 
rare European birds’-eggs, amongst which were those of Micro- 
atisus brevipes and Regulordes supercitiosits.—Mr. E. Ward exhibited 
a skin of a white variety of the tiger (Zèl “gris), obtained from 
an animal killed in the Mirzapore district.—Mr, W. B. Teget- 
meier exhibited a specumen of an eel, believed to be new to the 
fafa ofGieat Britain. It had been obtained from fresh-water 
in the Scilly Islands, and was referred by Dr. Giinther to a variety 
of Anguilla vulgaris, called A. enveri by Kaup.—A commu- 
nication was read from’ Dr. Robert O. Cunningham, containing 
notes on some distinctive points in the osteology of Rhea amerix 
cana and Rhea daruinii.—Mr. J. E. Harting read a paper on 
the Arctie collection of birds presented by Mr. Jon Barrow to 
the University Museum, Oxford, and drew attention to some 
interesting facts in connection with the geographical distribution 
of birds in northernMlatitudes.—_A. communication was read from 
Professor Carl J. Sundevall, containing an account of the birds 
obtained in the Galapagos Islands, during the voyage of the 
Royal Swedish frigate Mugenia.— Mr. R. B. Sharpe read a paper 
on the birds of “Angola, founded on collections made in that 
country by Mr. J. J. Monteiro and Mr. Charles Hamilton, being 
his third communication on this subject.—Mr. J. Verreaux pointed 
out the characters of a®new species of Promerops from Natal, 
whichghe proposed to call Promerops gurneyz.—Dr. J. E. Gray 
communicated a description of Pfatasterias, a new genus of Astro- 
pectinde from Mexico.—A ‘communication was read from Mr. D. 
G. Efiot, contaimng the description of a new species of pheasant 
of the genus’ Euiplocamus from Barmah, proposed to be called Zu- 


_plocaninsandersonu.—Dr. John Anderson pointed out the characters 


of three new species of squirrels (Sciurus) recently obtained by him 


_durmg the Yunan Expedition. Dr. Anderson also gave an account 


of a new €etacean which he had lately discovered in the Upper 
Trrawaddi, and which he proposed to call Orcela fluminalhs. A 


~ third communication from Dr. Anderson contained a note on the 


occurence of the remarkable parasitic Crustacean Saccaltna in 
the Bay of Bengal. The species, which had been found on the 
common swimming ciab of that district (Tžalamta crenata) 
did not appem to differ from that which is found on Carcznus 
menas on the shores of Great‘Britain. 


Royal Institution, February 6.—-Monthly General Meeting. 
Sir Henry Holland, Bart., F.R.S., President, in the chair.- 
Henry Edward Colvile, Esq.; John H. Dallmeyer, Esq. ; 
Duncan Davidson, Esq.; Warren Willam De la Rue, Esq. ; 
James N. Douglass, Esq.; Mrs, Gibbs; Abraham Goodall, 
Esq., “F.R.C.S. ; Alexander Macfarlan, Esq. ; Robert Turtle 
Pigott, Esq., #.R.G.S.; Robert Sabine, Esq. ; Charles South- 
well, Esq. ; Henry Stilwell, Esq. ; Richard Valpy, Esq. ; Mrs. 

acob Waley, were elected members of the Royal Institution. 
he presents received since the last meeting were laid on the 
table, and the thanks of the members returned fot the same. 

Entomological Society, February 6.—Mr. A. R. Wal- 
lace, President, in the chair.—Pastor Kawall, of Pussen, Kur- 
land, was elected a corresponding member.—Mr. Bond exhibited 
Pachinobia alpina, Gelachg borceila, varieties of Thera juniperaia, 
and Zarenéia ces:ata, and portiong of web of Ayponomenta padi 
over a yard long, all from Perthshire ; also ‘photographs of eggs 
of bird parasites, taken from slides prepafed by Mr. Norman. 
è 


H® likewise exhibited a curious instance of monstrosity ia 
Vanessa Atalanta, the, butterfly still ret%ining the larval head, 
—The Rev. H. S. Gorham exhibited Oxytelus fulvipes of Erich- 
son, a new British beetle—Mr. Muller exhébited specimens of 
e@ik-galls from Tangiers, collezted by Mr. Blackmore. —MBRrof. 
Westwood exhibited a minute species of Corixa from India, 
destructive there to the eggs of the most valuable freshwater 
fish; also drawings of a species of Coccidæ injunous to the 
leaves of an exotic Cypripedium. The male shield consisted of 
a small disc, with six raised radiating lines produced into spines. 
—Mr. Butler read a desciiptions of a new genus, and of seven 
new species of Prerina. à 
e MANCHESTER 

Literary and Philosophical Society, January 24. — Mr. 
E. W. Binney, president, in the chaw.—Mr, Brothers exhibited 
a drawing from the fine photogiaph’of the solar Corona, taken 
by him at Syiacuse, during the -ate total eclipse of the sun.—Dr., 
Joule, F.R.S., read the following letter, dated January 21, 1871, 
which he had received from Mr. William H. Johnson, of Bow- 
don :—‘‘ Since the last meeting of the Philosophical Society I 
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have made some further experiments on the ‘ Effect of cold on. 


the strength of iron,’ 
temperature, and thus avoidel to a great extent the error 
occasioned by the rise in temperature, consequent on sudden 
torsion. January 11. A piece of a charcoal wire rod, *237in. 
diameter, gave the following results :—~ 

rst. end, ard. 
. 17 twists. 


At about 40° F. . . 20 twists. . I9 twists. 
Adjacent 6” at tempera- 
ture of melting zinc . 10 twists . gtwists. . 74 twists, 
; i ‘ 4th. sth, 
Twisted very slowly, surroundec. by salt 
and snow. . A . 19} twists. . 16 twists. 


Adjacent 6” at about 40° F . , « I5 twists. . 

The twisting under salt and snow was performed so slowly, 
each experiment lasting a quarter of an hour or more, that 
the temperature cannot have been affected dy @he torsion. 
The same care was taken at the temperature of 40° F. 
The great diminution of strength at the melting point of zinc is 
remarkable. I take the liberty of communicating these results 
to you, as unfortunately I shall be away at the neat meeting, and 
thus shall not have an opportunity of seeing you.” Mr. Brock- 
bank remarked that these experiments did not affect the con- 
clusions stated in his paper, read at the last meeting. He be- 
heved that the strength of iror. under torsion was most affected 
by the heat developed by the twisting, and that the cooling mix- 
ture employed by Mr. Johnson would have the efféct of making 
the wire stand a greater number of twists by counteracting the 
excessive heat produced by thë torsion. Mr. Brockbank exhi- 
bited a drawing of the machine used by him in his experiments on 
the strength of cast iron at cifferent temperatures,—‘* Experi- 
ments on the Oxidation of Iren,” by Prof. E. Crace Calvert, 
Ph.D, F.R.S., &c.’ Some two years since Sir Charles Fox in- 
quired of me if I could give him the exact composition of iron 
rust, viz., the oxidation found on the surface of metalle iron. I 
replied that it was admitted by all chemists to be the hydrate of 
the sesquioxide of iron, containing a trace of ammonia; to this 
he answered that he had read several books on the subject, in 
which the statements referring to ıt differed, and from recent 
observations he had made, he doubted the correctness of the ac- 
knowledged composition of ircn rust. He further stated that if 
he took a bar of rusted wrought iron, and put it in violent vibra- 
tions, by applying at one end the fall of a hammer, scales would 
be separated which did not appear to him to be the substance I 
had described, This conversation induced me to commence 
a series of experiments which I shall now detail. I first care- 
fully analysed some specimens of iron rust, which wege procured, 
as far as possible,efrom any source of c&ntammation. Thue 
one of these samples was supplied to me by Sir Charles Fox, as 
taken from the outside of Conway Bridge, the other secured by 
myself at Llangollen, North Wales. These specimens gave the 
following results when submitted to analysis: » 


n Conway Bridge. Llangollen. 
Sesquioxide of iron . . . 93'094 . 92'900 
Protoxide of Iron . . . §'8IO. . 6177 
Carbonate of iron . . .  O'Q0Q . . oO617 
Silica è s a w wa a O'I06 a a “OP IRE 
Ammoma . . . . « - Trace Trace 
Carbonate of lime . 1 . ~— . ». 0'295 


These results clearly show the correctness of Sir Charles Fox’s 
foresight, that the composition of the rust of iron is far more com- 


In these I have maintained a nearly fixed , 
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‘plicated than is stated in our text-books. Therefore the questien 


may be asked, Is the oxidation of ıron due to the direct action of | air (oxygen and 


tlee oxygen of the atmosphere, or to thé decomposition qf its 


tion of the bar which is exposed to an atmosphere of ,common 
rbonic acid), that it does not oxidise even after 
a period of two Years, Similar results were obtated with sea 


aqueous vapour ; or goes the very small quantity of carbonicacid | water, to which had been added carbonates of potash and soda 


which ıt contains determine or intensify the oxidation of metallic 
ironr To reply to it I have made along series of experiments, 
extending over two years, and which I hope will throw some 
light on this very important question. Perfectly cleaned blades 
of steel and iron, having a gutta percha mass at one end, were 
introduced in tubes which were placed over a mercury trough, 
and by a current of pure oxygen conducted to the top of the ex- 
perimental tube ; the atmosphere was displaced, and it was then 
easy to introtluce into these tubes traces of moisture, carbonic 
acid, and ammonia. Aftera period of four months, the blatles 
of iron so exposed gave the following results :— 


Dry Oxygen. . . . . . . No oxidation. 
Dam In three experiments, only one 
P sgh Se GS ae AS See blade slightly oxidised. 

Dry Carbonic Acid . . . . No oxidation. 

Slight appearance of a white 
precipitate of the iron, found 
to be caibonate ofiion. Two 
only out of six experiments 
did not give these results. 

Dry carbonic acid and oxygen. . No oxidation. 

Oxidation most rapid, a few 
hours beihg sufficient. The 
blade assumed a dark green 
colour, which then tuned 
brown. ochre, 

No oxidation. 

No oxidation. 


Damp 4, ep WoA 


Damp oxygen and carbonic acid 


Dry oxygen and ammonia . 
Damp PE) n , 


The above results prove that unde: the conditions described, 
pure and dry oxygen does not determine the oxidation of iron, 
that moist oxygen has only feeble action ; dry or moist pure car- 
bonic acid has no action, but that moist oxygen containing traces 
of carbonic @ideacgs most rapidly on iron, giving rise to pro- 
toxide of iron, then to carbonate of the same oxide, and lastly to 
a mixture of saline oxide and hydrate of the sesquioxide of iron. 
These facts tend to show that carbonic acid is the ‘agent 
which determmes the oxidation of iron, and justify me 
in assuming that it is the presence of carbonic acid in the 
atmosphere, and not its oxygen or its aqueous vapour, 
which determines the oxidation of iron in common air. Although 
this statement may be objected to at first sight, on the ground 
of the small amount of carbonic acid gas existing in the atmo- 
sphere, still we must bear in mind that a piece of iron,- when 
exposed to atmospheric influences, comes in contact with large 
quantities of carbonic acid during twenty-four hours. These re- 
sults appeared to me so interesting that I decided to institute 
several series of experiments. When perfectly clean blades of 
the best quality of commercial iron are placed in ordinary Man- 
chester water, they rust with great facility, but if the water is 
previously well boiled and deprived of oxygen and carbonic acid, 
they will not rust for several weeks. Again, if a blade of the 
same metal is half immersed in a bottle containing equal volumes 
of pure distilled water and oxygen, that portion dipping in 
the water becomes rapidly covered with the hydrate of the 
peroxide of iron, whilst the upper part of the blade remains 
for weeks unoxidised ; but if a blade be placed in a mixture of 
carbonic acid and oxygen, a very different chemical action 
ensues, as not only that portion of the blade dipping in the 
water is rapidly attacked, but the upper part of it unmediately 
shows the result of chemical action, and also the subsequent 
chemical reactions are greatly modified by the presence of the 
carbonic acid. For in this case that portion af the blade is 
only covered. with a film of carbon, together with a dark deposit 
c@mposed of carbondte of the protoxide amd hydrate of the 
sesquioxide. The fluid, instead of remaining clear, becomes 
turaid. These series of experiments substantiate the interesting 
- fact observed—that carbonic acid pramotes oxidation. A long 
series of experiments were also made to try and throw some 
light on the curious fact, first published by Berzelius, subse» 
quently sttidied by other chemists, and well known to soap and 
alkali manufacturers, namely, that caustic alkalies prevent the 
oxidation of iron; my researches can be resumed as follows’:— 
(1) that the carbonates and bicarbonates of the alkalies possess 
the same property as their hydrates; and (2) that if an iron 
blade is half immersed in-a solution of the abovementioned 
` carbonates, they exert such a preservative infiuence on that por. 
~ < -e 
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Microscopical and Natural History Section, January 9.—Mr. 
J. Baxendell, President of the Section, in the chair. ‘‘On 
Carex flav® L., and’ its allies, f the Manchester Flora,” by 
Charlgs Bailey. The prevailing form in the district, and one very 
common to the south of Manchester, is the Carex lefdocarpd 
Tausch.*; this is the C, ŒÆder: Sm., and of Grindon’s Manchester 
Flora, and the C. fava var. B of Buxton’s Guide. The true 
C. flava (a genuina E.B.), as stated long ago by Mr. Buxton, 
is nowhere met with in the district. Specimens of C. Qderi 
Ehrh. from Mere Mere, the locality mentioneqdyin Buxtofi’s Bo- 


tanical Gutle, were recently exhibited at a meeting of the Society, ` 


and the sandhills aè Southport are, so far as I know, the gnly 
locality ın the neighbourhood for this species. 


TAUNTON 


Somersetshire Natural History Society, Pébruary 6,— 
The following notice was read by Mr. Cecil Smith.—The Great 
Bustad has now so long been considered extinct in England, 
that we nfay look upon it as interesting in an archeological as 
well as in a natural history point of view. This bid, one of a 
flock of eight that made their appearance on the last day of the 
old year at Braunton, near Barnstaple, in North Devon, is pro- 
bably a young hen bnd of the first, certainly not more than the 
second, year. On looking at this bird, perhaps, one of the first 
things that strikes one is the shape of the foot, the three toes in 
front and no hind toe; and this brings me at once to the subject of 
classification or order. Yarrell, whose system is best knosvn air 
most generally adopted, has made the bustards a group of the 
Rasoreal order, where I cannot help thinking they are not a little 
out of place, there being no very nearly allied group in that 
order, Iam much more inclined to agree with Baron Cuvier 
and some of the other older systematic au@hors who placed the 
bustards amowgst the Grallato.es or Stilted birds, whgie they 
seem naturally to fall into place next to their near relations, the 
Ploveis ; the absence of the hind toe, aconspicuous mark of the true 
Plover, wouldat oncesuggest this position. Theform of thésternum 
or breast bone also poimts to a relationship with the plovers rather 
than with any of the Raso.es. Another point which can scarcely 
be passed over in silence in a paper on the Great Bustard is the 
gulor pouch. It seems surprising that the use, and even the 
existence, of this pouch has so long been a matter of doubt and 
perplexity to naturalists. Much light has, however, lately been 
thrown on the subject by Prof. Newton, Mr. Bartlett, and Dr. 
Murie, and it seems finally to have been se® at rest by, Dr. 
Cullen, the result of whose examinations has been reported in 
the ös for 1865. He readily found the opening into the 
pouch under the tongue, and describes it ag large-enough to 
admit the little finger; the pouch itself, he says, extended as far 
down as the furcular bone, and was a separate and distinct, 
though delicate, bladder. He then describes the performances 
of the male bustard in the breeding season, at which fime, he 
says, it makes a peculiar sound, resembling the word,‘ ook,” 
and he strongly favours the idea that the pouch is merely an 
organ of sound, and that it is acted upon by the muscular tissue 
covering it ; in fact, that it is a sort of bird bag-pipe, and seems 
not to produce much more melodious sounds. Although the Great 
Bustard was formerly resident in England throughout the year, 1t is 
generally a migratory bird, its migratory propensities being much 
developed by sttess of weather and scarcity of food ; whether either 
of these causes or the war in France, has been the reason for the 
present unusual migration to. England is perhaps difficult to say ; 
myself, I should be mchned to think bad weather and the con- 
sequent loss of faod the more probable cause. The gradual ex- 
tinction of the Great Bustard in England has been the general 
theme of most of onr writers on ornithological subjects from the 
time of Bewick and Montagu to the present time of Mr. Steven- 
son, who ın his still unfinished work on the ‘‘ Birds Of Norfolk,” 
gives a most interesting account of the decline and fall of the 
Great Bustard in that county. In Devonshire, where this bird 
was killed, the Great Bustard, although never resident, seems 
from time to time to have paid occasional migratory visits. 
Mofitagu mentions the occurrence of one near Plymouth in the 
year 1798, two more in the next year, and one in’1864. Another 
Devonshire specimen occurred, after a long interval, on the 31st 
December, 1851, near Clovelly, and wag recorded by Mr. Gats- 
combe, ın the Naturalist. The 31st December seems to have 
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been a favourite day With the Great Bustard in*North Devon, for . 
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the fleck, of which this present specimen was one, appeared on 
Braunton Burrows, near Barnstaple, on that dy last year; the flock 
consisted of eight, and was first observed in a field near Croyde, 
* where two were killed and one wounded. The remainder of the 
flock then alighted. Some boys, who were sliding close to Braut 
ton, pelted them with stongs, upon which the birds flew off, 
and were not heard of for some days ; subsequently, I heard they 
e were seen at Halswdtthy, in the west of Devon, not very far from 
the border of Cornwall, but none were obtained there, ® In Devon 
they were considered to be wild turkeys, and the following para- 
giap appeared in the North Devon Journal :—* Wild fowl.— 
During Christmas week a flock of eight wild turkeys visited this 
parwh, and alighted in a field at Croyde. They were seen by 
Mr. William Nuch, who followed and shot one which weighed 
glb., and was much admned. The others took their flight to 
the west, and have not since made their appearance.” This mi- 
gration of the Great Bustards was not confined to Devon alone, 
far in the February number of the Zoologist, specimens are re- 
ported from Middlesex, Northumberland, Wiltshire, and Somet- 
setshire. The Somersetshire specimen is of course the most in- 
teresting to us: it was seen by Mr. Harting on the g7th of Sep- 
tember, when journeying by rail from Bishops Lydiard to Wells 
in the low maish country near Shapwick. His attention was 
first attracted by seeing a bird crouch at the approach of 
the train. He kept his eyes on the bird until the distance was 
considerably decreased, when the bird jumped up and ran swiftly 
away, exhibiting to his astonishment the long legs and white 
flanks of a bustard. Mr. Harting subsequently published an 
account of his inte.view with this bustard in the Field. He 


@ scenes to have no doubt himself that the bird he saw was a bus- 


tard, and as he seems to have had sufficient opportunity to 
identify it, we must therefore take it that this Shapwick bustaid 
was the pioneer of the December migrants, and that we have to 
thank Mr. Harting for this important addition to our Somerset- 
shire avi-fauna. Although this migration has refreshed our 
memory of the Great Bustard for a time, I am afraid we must m 
England look upon it as a bird of the past, certainly as a resi- 
dent, gne or two migiatory appearances like the present may no 
doubt from tim® to time stir up the ornithological world, and 
cause a temporary excitement ; but that a bird of such consider- 
able size and conspicuous plumage should for any time continue 
to exist in such a haghly cultivated and thickly inhabited country 
as England seems impossible. Should it do so in any consider- 
able numbers we should very soon have an outcry from some of 
our farmers, as it is addicted to feeding upon corn, both when 
green and ripe, and is moreovei especially fond of turnip greens. 
Næ doubt in more ways than one the piesent system of high 
farming and the amount of machinery used.is most fatal to the 
Gyeat Bustard as a resident, and we must soon look upon him as 
having his memery perpetuated like the Druid, * only as the sign 
of a public house, and being classed by some future Mr. Weller 
with a “ griffin, a unicorn, or a King’s Arms, as 1s well known to 
be a colleation of fabulous animals.” 
PHILADELPHIA 

- Academy of Natural Sciences, Nov. 8.—Mr. Thomas 
Meehan referred to a potato presented to the Academy some 
months ago by Mr. Henszey, a member, which had the appear- 
ance of one potato growing out of the centre of another. The 
opinion of all who saw it was that it was really a case of this 
kind. It had been handed to him by the curators, and on dis- 
section, though no exact place of origin could be traced, there 
seemed nothmg to indicate any other theory of ongin than that 
one potato had really grown out of the centre of the other. But 
there were serious physiological reasons in the way of sucha 
theory. A potato tuber is really but a thickened axis, in which 
the greater part of the interior structure would be incapable of 
developing a bud which would produce a tuber such as this one 
had done. «e The origin of a new tuber from an old one would be 
nearer the old one’s surface. He had been looking for some 
further explanatory facts, and believed he had them here this 
evening, in the potato tubers he now handed to the members, 
They were about the size of hen’s eggs, and wêre pierced in every 
direction by stolons of the common couch,grass, Triticum *epens. 
They had gone completely through, as 1f they were so much wire, 
and m one instance two tubers had become strung together by 
the same stolon, as-if they were two beads on a string. One 
would suppose that tlre apex of the stolon, when it came in con- 
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tact with the hard surface of the t@ber, would turn aside and 
rather follow the sdfte: line of the earth ; but there was 1fo ap- 
pearance of any inclination to depart fgom their direct course. 
They had gone apparently straight through. He had yo doubt * 
the potato before referred to was a similar case, a potato stolons 
had penetrated another potato, and instead of going thbugh as 
these grass spears had done, terminated in the centre, and formed 
the new potato there. It was worthy of thought whether so 
much attention had been given to this direct force in plants as 
the subject deserved. It was well known that a mushroom would 
lift a paving-stone many times its own weight, rather than turn 
over and grow sideways, which ıt would appear so much easier 
for it to do; and tree roots growing against walls would throw 
immensely strong ones over, though one would think the pressure 
against the softer soil would give room for their development, 
without the necessity of their expending so much force against 
the wall. ° 

November 15.—Dr. Ruschenberger, President, in the chair. 
Prof. Leidy directed attention to some fossil bones which had 
been submitted to his examination by Prof. J. D. Whitney. 
According to the accompanying label, they were found under 
Table Mountain, near Shaw Flat, Tuolumne Co., California, 
The bones are friable, and have attached portions of a light ash 
coloured gravel. Several masses of the latter substance accom- 
panying the bones, contain casts of some fruit. Prof. Leidy 
further directed attention to a fossil fragment of the lower part of 
a small pachyderm, which Prof. Hayden had obtamed from 
Henry’s Fork of Green Raver, Wyoming. The specimen con- 
tained the fourth, the sixth, and the seventh molars. The teeth 
resemble in form and constitution those of the Lophiotheriunt 
cervidum, a small pachyderm, described by Prof. Gervais, from 
an Eocene formation of France. The crowns of the fourth to the 
sixth molars have four lobes ; that of the seventh molar has an 
additional lobe. The crescentic summit of the postero-external 
lobe joins, by its anterior horn, the antero-internal lobe. A pro- 
poitionately well developed basal ndge empbrages the crowns, 
except internally, where it is entirely abseht. The series of the 
back four molars occupies a space of 16 lines. The last molar 
is 5% lines fore and aft, The base of the jaw is nearly straight 
the length of the fragment, which is an mch and a half. The 
depth of the jaw below the fifth molar is about an inch. The 
species may be named Lophrotherium sylvaticum. 

November 29. —Dr. Ruschenberger, President, in the chair. 
On “Bud Vaneties,” by Thomas Meehan.—A few years ago 
Mr. Isaac Burk called my cttention to a form of Rubus villosus, 
L., in which the terminal leaflet was very large, cordate, and on 
very long petioles. It is a very striking variety, the leaflets 
appearing at first glance like large linden leaves, On the 
idea that varieties originated from one common centre, it is 
nof easy to account for the existence of the same forms 
so many miles apart, as we find in the above, except by 
the accidental carrying of seeds. But I have reason to believe 
that seeds of Rubus rarely germinate in a wild state. In ex- 
penments which I have made in raising the seeds artificially, 
none of the seedlings come exactly hke the parent. There is a 
certain general resemblance, but some distmction, more or less, 
can be traced m each mdividual. But, in native places, one 
exact form will be found to occupy extensive tiacts. Sometimes 
several forms will be together, but onlya very few. If the seeds 
made plants readily, there would be innumerable forms, instead 
of the very few we see. I found, in my experiments, that 1t took a 
long time for a blackberry seed to germinate ; sometimes a whole 
year. Such seedlings have a poor chance to vegetate in a state 
of nature. Other more rapidly-growing vegetation would crowd 
it out. The only distributing agency 1 can think of is that of 
birds. ButI find no birds eat blackberry seeds ; and, if they did, 
when we consider that of the millions of seeds which fall about 
the place of their origin, few, if any, grow; the chance of those 
glowing which birds may carry, even if there be some,to eat 
them, which I have failed to find, is extremely small. Hence, 
we find great difficulty in beleving that idengical forms of Audus, 
widely separated, can pave originated from a common centre. Itis 
well-known that fruits, after bemg grown for some time in one 
locality, will change their characters to such an extent that a person 
acquainted with one will fail to recognise it elsewhere, and all this 
without the intervention of any seminal power. Thus, the nectarine 
is believed to be a bud evolution from the peach; the Penn apple , 
is a similar „creation from Baldwin, and the Reading from the 
common Isabella grape. Though apparently originating in this 
way fyom external or local causes, the characters peculiar in this * 
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chan®e are retained when, by grafts or cuttings, the plants are 
remgved to other nde. T have here,» however, and ex- 
hibit with this paper, evidence of bud variation, ın which 
there is no possibility “of hybridism,—a root of the common 
sweet potato, Convolvulus batatas, in which some of the tubers 
are ofgthe red Bermuda, and the others of the white Brazilian 
variety. The sweet potato never flowers in this part of the 
country, so that seminal power could have had no influence 
whatever onthe phenomenon. Even in the south, and I believe 
elsewhere, where this plant is cultivated for its roots, it rarely 
flowers, and I think there is little doubt but that the whole ten 
or twelve varieties under culture have originated without seed, 
and in the way we see them here. The points I wish to make ir 
this paper are :—1st. That identical varieties sometimes appear 
in localities unfavourable to the idea of a common centre of 
origin. - 2nd. Varieties have originated in which probably no 
hybridism or any seminal agency operated. 3rd. Varieties have 
certainly originated in the sweet potato by evolution, with- 
-out seminal agency, and that the same variety in this way 
has appeared in widely-separated districts. 4th. As the dis- 
coveries of Darwin have shown, in many cases, varieties to be 
the parents of species, species may originate in widely-separated 
localities by bud variation.—“ A Sketch of the Classification 
of the American Anserinz,” by B. H. Bannister. The féllow- 
ing remarks are based upon‘an examination of the specimens of 
American geese in the collection of the Smithsonian Institution. 
The subfamily Anserinæ by many recent authors is made to in- 
clude the genera Dendrocygna and Chenalopex, and doubtlessly 
correctly. In the present paper, however, we shall not consider 
these genera, leaving them provisionally out of the sub-family ; 
if included, they would form at least one well-marked section, 
following those we are about to describe. The distinguishing 
characters of-the Anserinz, as thus limited to the true geese, 
are, the lengthened tarsus, covered with hexagonal or subquad- 
rate scales ; the neck more elongated than in the ducks and less 
so than in the swans; the short, high bill gradually narrowing 
toward the tip,*whtcheis altogether composed of the large re- 
curved nail ; together with the more or less terrestrial habit 
of life, and the usually similar plumage of the two sexes. 
The geese of the North American continent have been long 
known, and being for the most part closely allied to, and in 
many cases identical with, well known European -forms, they 
fall readily into the systematic subdivisions based upon the 
latter. Another basis of division of the American Anserinz is 
found in the presence, in two species—one North American and 
the other a Southern form-—-of deep rough superorbital depres- 
sions and reversed relative proportions of the taisus and middle 
toe, together with an exclusively sea-coast habitat, and a carni- 
vorous diet, corresponding in some of these respects to the 
Oidemæ and Somatenz amongst the ducks, These latter 
characters we have.taken as the basis of the two sections into 
which we divide the subfamily, as at present considered, since 
they correspond with equivalent characters in one of the sub- 
divisions of the Fuliguline. The presence of the deep super- 
orbital depressions is a very general character amongst the 
carnivorous Natatores, though not universal. 
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THE MEDITERRANEAN ECLIPSE, 1870 
il. r 
ie: my former article Whder the above titlé, written from 
a Venice, I gave as shortly as I could the coficlusions 
at which I had arrived as to the results of the various 
Eclipse expeditions as gathered from the very imperfect 
info®mation then at my disposal. Since I returned home, 


I have naturally become possessed of more facts, though |* 


even yet the time has not arrived for disci®sing all the 
observations as they must be discussed before an absolutely 
final verdict can be given. 

e Still, there is so much general interest taken in the 
recent work, that I venture to return to it at the present 
time, more especially as I can now print a letter from a 
distinguished American astronomer, giving ‘his view of 
the work done, and also as I am anxious to refer to Prof. 
Young’s article which has recently appeared in NATURE. 

Prof, Peters, whose long and laborious researches on 

the sun are well known to all of us, thus writes in reference 
to my former article :— 


“Its perusal has been to me a source not only of plea- 
“sur@ but of much instruction. You have placed on record, 
with great lucidity, the question as it stood before the 
Eclipse, and the points to be examined by the various 
ways of observation for bringing the question nearer to 
its solution, Although the unfavourable state of the 
weather over the entire zone of totality, as it seems, 
from Spain to Sicily, has greatly obstructed the execu- 
tion of the plans and the extensive preparations made 
with fhe liber@i aid of our respective governments ; and 
although hitherto, of course, only imperfect, mostly verbal, 
information has reached us of what the parties really did 
succeed in obtaining—still the result that is to be drawn 
from the sum zotal, as you are showing, seems of impor- 
tance. The spectroscopic,’ polariscopic, and telescopic 
observations altogather agree in demonstrating an interior 
portion of the corona to belong to the sun. The existence 
-ofuch a solar stratum is sustained also by my researches 
on the motion of spots when near the limb, pointing to a 
refraction on, gr rather above, the sun’s surface. I concur 
further in your opinion that the outer, more irregular radi- 
ating portion of the corona very likely owes its origin to 
our atmosphere. It is highly to be regretted that our 
Etna parties, in elevations respectively of 3,100, 5,500 and 
8,000 deet, suffered disappointment from a heavy cloud at 
the critical moment of totality. Their observations would 
have been decisive as to the local and atmospheric cause 
ofthe radiating coronal phenomenon.” 

One more extract before I proceed. With reference to 
the suggestion (based on my observatione of injections 
into the chromosphere) contained in my article, that 
probably the green line seen in the spectrum of the 
Corona might indicate a new element lighter than hy- 
drogen, Prof. Young, claiming priority in the suggestion, 
writes :— 

“In Stllimean’s Journal, November 1869, I wrote, 
‘should it turn out that this line im the spectrum of the 
aurora does actually coincide with 1474, it will be of 
interest to inquire whether we are. to admit the presence 
of zron vapour in and above our atmosplrere, or whether 
in the spectrum of iron this line owes its origin to #ome 
foreign substance, probably some occluded gas as yet 
unknown, and perhaps standing in relation to the mag- 
netic powers of that metal? = * f 

“This is the only’ reference I am able to make here. 
In my paper published in thé Proceedtngs of the American 
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.that the so-called corona may be complex. 
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Association for 1869, the same® thing is, I think, more 
forcibly-expresstd. I think you will find it also in my 


“Eclipse Report in the * Journal ofethe Franklin Institute’ a 


(and in my letter to NATURE last spring). ° 

“The idea that 1474 might represent some new ¢lement* 
occurred to me at once when I found it in the Corona, 
but of late I own I have more inclined to the opinion 
that it might possibly be a true iron line, and caused by 
meteoric iron dust of almost infinitesimal fineness; yet 
I have always felt the difficulty of supposing the com- 
plicated iron spectrum reducible to this orfe line.” œ 


I feel-it due to Prof. Young to give this extract, though 
I confess I do not see that the suggestions are similar, 
nor do I see anything similar in the letter referred to, 
though I have lighted upon this passage which I had for- 
gotten, which shows the great advance. that has been 
made. Prof. Young last year wrote* “ It is not impossible 
Some portion 
of its radiance may, ferZaps, originate in our own atmo- 
sphére, although I do not yet find myself able to accord 
with the conclusions of Dr. Gould and Mr. Lockyer in 
this respect, and am strongly disposed to believe that the 
whole phenomenon is purely solar.” His present views 
were given to the readers of NATURE three weeks ago, 
as in the main concurring with my own. 

With reference to Prof. Young’s article, I am anxious 
to say one word on the “ sudden reversal into brightness 
and colour of the countless dark lines of the spectrum at 
the commencement of totality,” witnessed by himself and 


! Mr. Pye, Ihave seen this once, and nlf once, during 


all my observations, and Professor Young (who enjoys 


_better atmospheric conditions than I do) has never seen 
it when working with the new method. Now, I hold that 


the new method is competent to pick up such an envelope 
as the one referred to by Mr. Longley, if it can pick up an 
uprush similarly composed; and although of course the 
vapours competent to give such lines are not far off, as 


_the ordinary observations prove, I do not think they are 


ordinarily high enough above the level of the photosphere 
to be seen in this manner. That the number of lines is 
largely increased when the atmospheric glare is withdrawn, 
was proved during the American Eclipse. 

But to return to the Corona, the main point of attack 
during the last Eclipse. Since my last article wag written I 
have had an opportunity of inspecting copies of the beauti- 
ful photographs taken by Mr. Brothers at Syracuse, and also 
one of the photographs taken by the Americans in Spain. 
These, compared with the sketches taken at the respective 
stations, are very curious. In the Spanish photograph there 
is avery distinct “rift,” or dark space in the coronal region, 
extending, I believe, almost to the sun, and fainter indica- 
tions of two other such rifts in another region, not extend- 
ing so low down in the Corona. So far asthe facts have 
yet been before me, only one of there rifts was sketched. 
Now, at Syracuse Mr. Brothers also photographed rifts— 
three rifts ; but the sketches did not record a single*one, 
In Prof, Watson’s drawing, a copy of which I have now in 
my possession, therg is no indication whatever of them. 
But there is a much more important fact behind. “Of course, 
if these rifts had been in the same positions in the two 
photographs, taken at stations so wide apart,as Spain 
and Sicily, the presumptive evidence in favour of the solar, 
nature of the Corona for a distance outside the sun equal to 
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its dia¥neter would have been overwhelming, and feeling | f the Corona was chronicled on Professor Watson’s draw- 


that Here was a crucial test to apply to a question which 


e has.so long been debated, but never with such interest” 


mong the workers as recently, it was with some excite 
ment that I found -myself before these two photographs 
some little time ago with two American astronomers os 
eminence, for the purpose of endeavouring to settle the 
question. Suffice it to say that we came to the conclusion 
that the rifts were not identical, that the two cameras had 
not photographed the same phenomenon, although at first 


there appeared to be sufficient similarity to make the” 


matter appear doubtful, and, unfortunately, the photo- 
graphs vary so much in size, and the margin of the 
American dne is so limited, that it will be scarcely possible 
to make a final comparison until they are brought to a 
common scale, and superposed the one on the other. I 
do not think it is surprising that rifts should appear in 
both photographs, supposing a non-solar cause were at 
work, for the Corona between the rifts on Mr. Brothers’ 
photograph looks like a very wide ray. 

Assuming then for the present that the photographic 
evidence goes the way of all the other evidence—that in 
short, the solar corona, including all its fantastic boun- 
daries, has been probably reduced from one, tao, or three 
solar diameters, to. six, eight, or ten minutes,—I care not 
which,*—let us examine some cf the details cf the various 
observations, 

In Professor Watson's drawing, the intimate connection 
between the h&zher and lower levels of the chromosphere 
(including the portions not at present observed by the new 
method), comes out ina very striking way. Mr. Seabroke, 
at my request, made careful maps of the positions of the 
prominences before the totality commenced, and Professor 
Watson made his drawing of the Corona, independently 
of the positions of the prominences. On the homeward 
journey the map was compared with the sketch, and to 
use Professor Roscoe’s words, “On comparing the two 
drawings thus independently made, a most interesting 
series of coincidences presented themselves. Wherever on 
the solar disc a large group of prominences was seen in 
Mr. Seabroke’s map, there a corresponding bulging out 


* I beg here to give the actual words employed by Dr Frankland and myself 
in the communication to the Royal Society on the subject. Speaking of the 
chromo piae, it was remarked ** the tenuity of this incandescent atmosphere 
is such that it is extremely improbable that any extensive atmosphere, sach 
as the corona has been imagined to indicate. lies outside it "—~Proc. R.S , 
Feb. 11, as I never imagined that all the Corona was non-solar. Again, 
Proc. R.S., No 116, 1870, discussing the American Eclipse, I state that the 
chromosphere includes the ‘ radiance” observed in the American’Eclipse, of 
which radiance Dr. Gould wrote as follows :-— 

t An examination of the beautiful photographs made at Burlington and 
Ottumwa... and a comparison of them with my sketches ef'the corona, 
bave led me to the conviction that the radiance around the moon m the pic- 
tures made during totality is not the corona at all, but is actuality the mage 
of what Lockyer has called the chromosphere. This interesting fact is 
indicated by many different considerations. The directions of maximum 
radiance do not coincide with those af the great beams of the corona; they 
remain constantywhile the latter were variable Thereis a diameter approxi- 
mately corresponding to tl solar axis, near the guies of which the 
radiance upon the photographs 1s a minimum, whereas the coronal 

ms in these directions were especially marked during a great 
part ®f the total obscuration. The coronal beams stood in no appa- 
rent relation to the protuberances, whereas the aureole seen upon 
the photographs- is gost marked in their immediate vicinity. . ... 
Whatever of this aureole is shown upon the photographs was occulted 
or displayed by the lunar motion, precisely as the protuberances were 
The variatvor® in the form of the corona, on the other hand, did not seem to 
be dependent in any degree upon the moon’s motion. The singular and ele- 
gant structural indication in the special aggregations of light on the eastern 
side may be of high value in guiding to a further knowledge of the chromo- 
sphere,,,;Zhey are manifest in all the photographs by your parties which I 
have seen, but are especially marked in those of shortest exposure, such as 
the first one at Ottumwa. In some of the later views they may be detected 
on the other side of thesun, though less distinct ; but the very wregular and 
iagged outline of the chromosphere, as described by Janssen and Lockyer, 
js exhibited in perfection.” - s j 


- 


ing, and at the pogjtions where no prominences presented 
themselves, there the bright portions of the cofona ex- 
tended to the smallest distances from the sun’s limb.” 
We may remark that, these coincidences show the ex- 
cessive fidelity of the drawing, &nd make it one of the 
most valuable of the products of the Epedition. 

On former occasions the Corona has been stated to 
assume a roughly four-cornered form. This was also 
observed in Spain last December, and seems at las? ex- 
plained by three drawings made by one of the Amerigan 
party there. ° : i 

At the commencement and end of totality, when the 
moon unequally covered the sun, the photographs have 
recorded an excess of light on the Corona on fhe side 
whêre the limbs occur nearest in contact. I am told that 
this effect in one of Lerd Lindsay’s photographs is very 
striking ; it is certainly'so in one of Mr. Brothers’, In 
the drawings ve have a slightly different effect. At the 
commencement of totality, when the western or right hand 
limbs were in contact, we get Fig. 1, at the end of totality the 
appearance recorded was Fig. 2 ; the picture at the middle 
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of totality compounding both these appearances, and being 
roughly represented by Fig. 3, in which the rectangular 
appearance comes out in its full strength, 

A word now about the polariscopic, observations. ~L 
may remark on this that it is much more „easy for us 
to explain slight polarisation which might be atmo- 
spheric, than it is to explain, if we comtent ourselves with 
laboratory experiments, strong radial polafisation whjch 
must take place at the sun. If we assume that gas or 
vapour of considerable tenuity does not reflect light 
(although I think this ig to assume very nfuch for the gas 
or vapour af the sun, at all evénts), what is it that reflects 
light to us at the sun, and reflects it apparently- only 
above the level of the intensely incandescent hydro- 
gen? Certainly not solar spray. If we deny reflection to 
gases altogether, may it not be the continuous portion 
of the spectrum of the gas itself to which the lght is 
due. But this question of polarisation is certainly one 


$ 


in which very much remains to be done, and it is consoling i 
to know that the results obtained now will much facilitate . 


the planning of the next polariscopic campaign, which, we 
may add, should not be deferred beyond the end of this 
year. J. NORMAN LOCKYER . 


vy 


PHYSICAL LABORATORIES 
[5 an excellent article in a late number of NATURE, 
“Prof. Pickering has drawn attention to the importance 
of the practical teaching of Physics, and has shown how 
thisis being done on an extensive scale m America. It 
may be interesting to trace the similarity between the 
methods employed by different teachers, and to show what 
opportunities are and have for some time past been open 
to students in London for-the practical study of every 
branch of Physics, © ° l 
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Professors of Physics at different Universities have :|®: Students are encouraged to combine their work in the 


usually selected their best‘ studerfts to asgist ‘them in their ` 
private laBoratories, to the mutual advantage of professor , 
*and student, but I believe that Prof. Clifton was the firsté 
to propose, more than three years agq@ that Æ course of ' 
training in a physical labofatory should form z a part of the | 
ereguiar work of evry student of Physics. 

This system was adopted and at once put in action at 
King’s College, on a very considerable scale for a éollege 
with ifo endowment whatever, and has been working for 
now giearly three years. Two large rooms adjoining the 
Museum’ of “Physical Apparatus were fitted up for a: 
Physical Laboratory, and a third room was built’ for a 
store and battery room. Fixed tables in both large rooms 
aressupplied with water and gas, and with pipes passing 
to gasholders containing oxygen and hydrogen, also with 
thick copper wires insulated from one another passing to 
the battery room, so that in electrical work the fumes from 
batteries are entirely got rid of, ° 

The principal instruments have their fixed places on 
the tables, and a description of the measurement to be 


. made is’ given to each student, and while in progress 


his work is examined by the professor or demonstrator. 

e course of study includes the subjects of' pneumatics, 
heat, light, electricity, and magnetism, and with the regular 
class,‘ a definite order in each subject is kept to as nearly 
as possible. When, as has sometimes been the case, there 
are‘ twelve or mose students beginning their laboratory 
course at the same time, it is necessary to.feviate from 
the regular course, and to set some to begin with heat, 
some wigh light, and others with electricity. For somé 
experiments, such as the determination of the relation 
between the pressure and volume of a gas, or the measure- 
ment of the expansion of a gas for ‘given changes of 


e temperature, requiring the use of the manometer and 


cathetometer, it is found better to have two students 
working together, eath student making in his turn and 
so checking every part of the measurement or determina- 
tion. i i k 

The accuracy pf the results obtained has been very 
great, and is an evidence of the interest taken in the 
work by the student, and of the value of such a course of 
study as a mental training, to say nothing of the actual 
knowledge gained. Every student is required to produce 
fair results, and to give an account of the methods which 
he has em ployed, before he is allowed to proceed to another 
part Of the subject. Besides the students pursuing the 
regular course there are several who wish to devote their 
attention to some one branch, such as Elettricity. In 
this subject, after making determinations of Resistance, 
Strength of current, and Electromotive force with simple 
galvanometers, they pass to more delicate measurements 
with Thomson’s Galvanometers and Electrometers, such 
as the experimental determination of equi-potential lines 
on a conducting surface uniting two poles of a battery, 
and perform all the tests and measurements required in 
connection ‘with Telegraph lines and cables, 3 

Themoreadvancedstudents carry on investigations inthe 
Laboratory, such as the measurement of the effect of heat 
in altering the magnetic polarity of dia-magnetic bodies, 
or in altering the rotation of the plane of polarisation of 
a beam of polarised light as it passes through sugar 
solutions; » » -> aii "e i 


Physical Laboratéry with their work-in the Mechanical 
Workshop, and are enabled to design®and construct appa- 


ratus, and their inventive powers are exercised often with 9% 


great success. ‘From experiments with Attwood’s Machine 
one student has designed and made for himself a new form 


] of governor for an engine, another has designed an Induc- 


tometer for measuring the time required to produce the 
maximum induced current in a wire by the action gf 
apother current. 

The success of the Laboratory system of teaching may 
be judged from the ‘quality of the work done by the 
students, who ‘are mostly from sixteen’to eighteen years 
of age, and are always eager for~the 'work, as well as 
from the fact that in the last term there were twenty- 
three students in the Lakorn and the numbers are 
steadily increasing. * 

It will be seen that to the student of Electricity or any 
branck of Physics, every opportunity is offered of pur- 
suing the object which lies before him, and that the advance 
which may be made ‘by Bimi i is dependent only on his own 
perian i W. G. ADAMS 


_MORELUS GEOMETRY 
The Essentiats of Geometrz, Plane and Solid, as taught in 
French and German Schools, with shorter Demonstra- 
tions than in Euclid ; adapted for Students preparing for 
Examination, Cadets in Military and Naval Schools, 
' Technical Classes, &c. By J. R. Morell, formerly one 
` of Her Majesty’s. Inspectors of Senous: (London : 

Griffith and Farran, 1871.) 

WORK with this attractive and somewhat ambitious 
title cannot fail to attract attention, appearing, as it 
“does, at a moment when very commendable efforts are 
being made to improve the teaching of Geometry in our 


schools, and to prepare the public mind for an important: » 
reform which will necessarily involve the adoption of text-.: 


books more suited to modern habits of thought and.in- 
quiry than the Elements of: Euclid. It will,no doubt, 
therefore be expectantly read by many, and the fact that 
the author is already widely known as a writer on philo- 
sophy and grammar, and was formerly one -of Her 
Majesty’s Inspectors of Schools, will tend to raise expec- 
tations, and will lend it an authority to which, as we shall 
presently -see, it is by no means entitled. Our duty to 
students preparing for examination compels; us, in fact, 
to warn them that this book can render them no essential 


service whatever, but, on the contrary;-may do them ` 


incalculable mischief; and our sympathy with the praise- 
worthy efforts abowe alluded to-—our desire to prevent-un- 
deserved discredit from being attached to those efforts— 
obliges us to dissociate this one from them, and to criticise 
jit, with all due severity, 2 


: -The plan, and general arrangement of the book afe 


open to the, severest criticism ; we deem. it unnecessary, 
however, to dwell. thereon, for. the work is so destitute 
‘of the most essential of ali “ Essentials of Geom*try ”— 
accuracy and clearness—that no possible. rearrangement . 
of its materials could redeem it. We shall consequently .. 
‘draw attention solely to the deplorable looseness - of ex- 
pression, indicative ‘of hopeless inaccuracy of thought 
with: mole almost every page Is ii : 


x 


a 
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We shall commence,with quoting a few definitions, and, 
Further | 

* i is absurd.” 


sinfply italicising their most salient incongruities, 
comment will :arelyebe needed. 

“Extension is the sface occupied by a body” (p. 1). 

“ A straight line is that which has all its očnzźs in the 
same direction” (p.1). Direction is, of course, not de- 


fined, nor is it stated whence the points of the line are, : 
| would sfill have been worthless, so long as the mode of 
placing one part on the other was left wholly unexplained. 


supposed to be viewed. 
“A plane angle i is the greater or less inclination of two 
Straight lines to a common point” (p. 5). 


t:on accords with Euclid, Bk. i, n. 8.” 

“The angle AO B increases continually iz proportion 
as the straight line OB takes the direction OC, O D, 
&e.” (p. 6). 

“The name adjacent angles is given to those angles 

that have one side common” (p.6). The author appears 
to have felt that there was some insufficiency here, but in- 
stead of expunging the passage as wholly useless, he tries 
again in small print, and almost, though not‘ quite, 
succeeds. That some haziness still clings around his 
conception of adjacent angles is obvious ; for when we 
come, in the Geometry of Space, to angles between two 
planes, dihedral angles, we are told (p. 90) that “ adjacent 
dihedral angles are those which have a common plane, 
and whose other two sides are in one plane?” The condi- 
tion here italicised is wholly unessential, and the really 
essential one is again omitted ; viz., that the two angles 
should be ongopposite sides of their common plane. 
This misconception of the nature of adjacent dihedral 
angles leads the author, naturally, to the following 
absolutely false definition: —“If two -adjacent dihedral 
angles are equal, each one is named a dihedral right 
angle.” We may here observe that there is deplorable 
confusion in this part of the work between polyhedra 
and polyhedral angles. ‘Trihedral angles are generally, 
though not always, termed ¢riedra, dihedral angles occa- 
sionally crop up as dikedra, and uncouth entities such as 
polyhedrals, dihedral sides of a polyhedral angle (p. 94), 
and -polyhedral triangles (p..95), not_ unfrequently stop 
the’ way. 
. Leaving definitions, however, let us glance at Mr. 
Morell’s. enunciations of theorems, and the “im- 
proved shorter demonstrations” of them with, which he 
Supplies us, 

On p. 3 we find the following short paragraph, into 
which a theorem and its demonstration are supposed to 
be condensed :—“ Any diameter whatever divides a 
circumference into two equal parts ; ¢herefore if on super- 
posing its two halves they did not agree, the radii of the 
same circumference would be unequal, which is absurd.” 
The word therefore would imply that the assertion which 
precedes it is not Jtself the theorem to be demonstrated, 
but one which is to be employed in demonstating some- 
thing else. But what is this something else? Long 
reflection failed to furnish any answer to the question ; it 
seemed but to give to the last three words a more extended 
significance than the author. could ‘have contemplated. 

. The entire paragraph remained a mystery to us, in fact, 
until we reached p. 25, when Mr. Morell’s happy arrange: 
ment enabled him to return tothe subject in these slightly 
modified words : :— Every diameter divides the circum- 
ference into two_ equal parts ; Jor if on placing one kalf 


s 
Pa 






In a note, 
hereto the author complacently observes that “our defini- ' 


‘follows :— 
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on the other they did not coincide, the radii of one and 
the same circumference would be different in length; which 
Here the word for-being substituted for there- 
ore, we can no longer doubt that what precedes it zs thee 
theorem to. be preved; the moment one part, however, 
is termed a*Aa/f the whole quastion is begged ; and even 
if this*gross blunder had been avoided, the demonstration 


The enunciation and demonstration of the twodunda- 
mental theorems of parallels are thus given on p..21,:— 

“If twé straight lines are parallel, and®are cut "by a 
secant, the altern&te angles are equal, and also the corre- 
sponding angles. Conversely, if two straight lines Cut 
by another form equal alternate or corresponding angles, 
the said lines will be parallel.” 

“For two alternate internal, or alternate external, or 
corresponding angles are both either acute or obtuse, 
and consequently equal in the case of parallels. But, if 
of two internal or external angles on the same side, one 
is acute, and the other’ obtuse, these, angles are, ¢here- 
fore, supplementary.” 

Let the reader picture to himself for a moment the 
perplexity of the misguided student, “ preparing for his, 
examination,” as he vainly strives to extract a meaning 
from this sheer nonsense, Distrustful of his own powers, 
the poor fellow will probably attribute his failure to his 
own incapacity, and in despair commit the precious 
passage to memory for the purpose of reproduction when 
his hour of trial shall come. The consequences of such 
iashness need not be stated. And yet Mr. More} cites a 
respectable French geometer as an authority for this 
“ shorter demonstration!” It was with no small curiosity 
that we turned to the pages of Amiot’s E/éments de Géo- 
metrze to see how an author, who usually writes with 
admirable clearness, though not always with desirable 
rigour, could have been made responsible for such absur- 
di y. The process was simpler than we expected; edjgorial 
scissors had simply clipped away everything worthy of 
the name of demonstration, and the editorial per had 


‘ garbled the feeble residue into the chaotit sentences above 
!reproduced. We know of no epithet too severe to apply 


to edi'orial transgression of the kind here exposed. 

To proceed with the painful task we have imposed upon 
ourselves, we have next to draw attention to two blunders, 
not in geometry, but in simple logic. On p. 20 we read as 

“It is often assumed as a self- eid nt proposition that 
through a given point only one parallel can be drawn toa 


'strai-ht line,” and, in a foot-note hereto, we are told that 


“this is the oppeszte of Euchid’s 12th axiom, similarly 
assumcd to base upon it his theory of. parallels.”. Had 
Mr. Morell read Amiot, even, with any thing like attention 
he would have seen that this is not the case. In forming 


the opposite of a‘theorem, the new hypothesis and pre-,. 


dicate must be made to contradict, respectively, the 
original hypothesis and predicate. 
Euclid’s 12th axiom, therefore, as Mr. Morell may now 
cenvince himself by trial, is very different from the one; 
above quo: ed. 


On p. 44 again, we have this marv: llously short enun- 


ciation, and, demonstiation „of Euclid’s Prop. 3, Book L ; 
“Let AB C. D E F bè two triangles, having A B= DE. 


i 


The opposite of, 


41 
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AC=DF,andBC=EF® Then angle A = D; for 
tf they were unequal, sides B Cand E F would be un- 
egual. T, herefore A= D” In violation ofthe most obvious 
„of all logical tules, Mr. Morell here professes to prove a 
” theorem by the simple assertion of it in its contra-positives 
form! To assert that B C and E B would Qe unequal if 
A and D were unequal is “logically equsvalent to saying 


e that A and D would be equal if B C and E F were equal, 


which is precisely the propdsition to be proved. The 
truth ¿9f either of these stateinents involves that of the 
other ‘by the necessary laws of thought, and neither can 
be stid to rgquire geometrical demonstration. more than 
the other. ` It is true that Euclid himself (vide Props. 
yeand 9, Book iii.) overlooked this necessary relation 
between contra-positive theorems, But Euclid’s error 
wds very ¢wivial in comparison with Mr. Morell’s. Euclid 
proved Jo¢h theorems geometrically when a proof of one 
would have sufficed, but Mr. Morell unwarrantably asserts 
the truth of one, and imagines he has thereby proved 
the other. 

Notwithstanding the fact that Mr. Morell devotes a 
considerable part of his book to the approximate calcula- 
tion of the ratio of the circumference of a circle to its 
diameter, we fear that he must henceforth be classed 
@morgst the “circle squarers of the period.” For, as is 
well known, the solution of this vexed problem is at once 
reducib'e to that of the rectification of the circumference ; 
and on page 62 we find it stated that “the graphic con- 
struction which fives us the length of the circumference 
in a straight line is the following.” For obvious reasons 
we forbear to reproduce it. 

 The™ techni@al classes ” to whom Mr. Morell professes 
to have “ adapted” his text-book, will, we fear, derive as 
little profit from its pages as the “students preparing for 
examination.” How can it profit them, for instance, 
to be told that “many public buildings have as 
façade a front elevation like A F B?” Yet it is 


with this isolated technical observation that Mr. 

Morell tegminates the forty-first page of his book. 

Again, what earthly, not to say technical use can 
they make of the three very bad pictures of a surveying 
rod, a Gunter’s chain, and a measuring tape, with which 
they are favoured on page 36? On page 37, Mr. Morell 
starts with his technical class to determine a straight line 
through “a winding narrow street į” but he fails utterly 
to bring them round the very first corner? On page 38 
he proposes to show them how “to draw æ perpendicular 
bisector of a given straight line in nature,” but we will 
not disfigure this’ page of NATURE with a reproduction of 
his unintelligible method. Although readers might be 
amused by it, we are not in a humour to extract amuse- 
ment from a work which was certaifly not written for the 
pu: pose of providing it; but with the serious intention of 
teaching Geometry in an improved manner. 

We have by no means exhausted the incengruities of the 
book; but we have, we think, sufficiently shown tha? the 
teaching of Geometry cannot but be vitiated by its use ; 
that, in fact, this text-book of Her Majesty’s ex-Inspector 
of Schools will itself-bear no inspection whatever. 

* . A 
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RODWELL’S DICTIONARY OF SCIENCE’ 


A Dictionary of, Science : comprising Astronomy, Che- 
emistry, Dynamics, Electricity, Heat, Hydrodynamics, 
Hydrostatics, Light, Magnetism, Mechanics, Metec- 
rology, Pneumatics, Sound, and Statics. Editgd by 


G. F. Rodwell, F.R.A.S., F.C.S. (London: E. Moxon _ 


and Co., 1871.) 


HERE are Dictionaries and Dictionaries. We have 
had occasion to expose the shortcomings of some 
books that are called by this name ; it is a far pleasanter 
thsk to direct attention to the merits of a work like the 
one before us, which really deserves its title. Mr. Rod- 
well’s “ Dictionary of Science” is a repertory of fac’s 
connected with physical science, which will be énvaluable 
to the student. From Chemistry to Chladni’s Figures ; 
from Thermo-dynamics to Turacine, scarcely a term will be 
met with in scientific works, of which the learner will not 
here find an explanation. The articles have the great 
advantage of being-short, and presenting the salient points 
of each subject at a glance before the reader’s eye ; and 
that their scientific accuracy may be relied on, is guaran- 
teed by such names (amongst others) as those of Mr. 
Crookes, - Prof. Guthrie, and Mr. Wormell in the list of 
contributors, To illustrate the style of the book, we 
cannot do better than select two of the shorter articles. 
The first is on a subject which has recently been discussed 
in these columns :— 


“ Mass.—Mass is a term for the quantity of matter in a 
body. In order to measure mass, we gissame that the 
attraction of the earth on all particles of matter is the 
same, and is not dependent on the nature of the matter 
attracted. This assumption seems to be justified by the 
fact that, bodies of all kinds fall with equal velocity in the 
exhausted receiver of an air-pump. Hence we measure 
the mass of a body by its weight, and can only define 
the mass asa quantity proportional to the weight. If, 
then, at the same spot of the earth’s surface, one body is 
twice as heavy as another, the mass of the first is twice 
that of the second. Suppose, however, that the body be 
weighed by a spring-balance at a Certain place, - and 
weighed again by the same instrument at another place 
nearer the equator, it will be found that the body is lighter 
at the latter place. It is found also that the acceleration 
due to the attraction of tke earth is also less at the second 
place than at the first, in the same proportion. This 
illustrates the fact that when the mass remams the same, 
the weight varies as the acceleration of gravity. Hence 
the weight varies as the product of the mass and the 
acceleration of gravity, and, consequently, when suitable 
units are chosen, the mass of a body is equal to its weight 
divided by the acceleration due to gravity.” 


Our next extract is chemical : — 


“ Alcohol.—By this name, when standing by itself is 
usually understpod the second term of the series of ordi- 
nary alcohols, or vinic alcohol. It is a transparent, 
colourless, mobile liquid, of a specific gravity 0'7939 at 
60° F.; it ‘boilseat 744°C. (173°1 F. $ its vapour denfity 
is I 613; ; its tormula is C, H,O; it is the spirituous 
principle of wine, beer, and spirits, and is produce! by 
the fermentation of sugar, which is split up mto alcohol 
~and carbonic acid. In the diluted state "alcohol is some- 
times called spirits* of wine.’ It is difficult eto render 
arihydrous ; distillation alone will not produce an alcohol 
containing less than 9 per cent. of water, and this remain- 
ing quantity must be removed by adding something which 
unites with the water chemically, as quick-lime. By 
oxidation it is converted into aldehyde, and then :inio 
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acetic acid, but other products-of oxidation are obtained 
in I®ss quantity; these are formic acid, acetal, acetic 
ether, saccharic acid, gloxal, glyoxilic. acid, and glycolic 
acid, the final produgts being water and carbonic acit. 
When the elements of water are removed from absolute 
alcohol,.ether is formed.” 

@ 


Now for a few words of criticism, or rather of sug- 
gestion. The book is not quite free from -mistakes, 
piobably in most casts printers’ errors, which ought by 
all means to be avoided in a Dictionary, and will doubtless 
ba corrected when a second edition is called for, which 
we hope may be very soon. But what we find most fauk 
with is the cross-references, which are needlessly com- 
plicated, and often misleading. Being anxious to see what 
was said about the latest discoveries in Spectrum Analysis, 
we turned to the article under that heading, which we 
found to be very clear as far as it went. At the end we 
were referred “for further information” to five other 
articles ; of these, “Spectra of the Elements” and “ Metallic 
Spectra” are not to be found; “ Spectra, Metallic,” does 
occur, but simply refers us again to “ Coloured Flames,” 
under which we found only two lines relating to spectro- 
scopy. Neither of the articles referred to gave us any 
further information of importance on the subject. 

One other criticism on another sentence in the preface. 
We observe with pleasure that this is to be the first of a 
series-of similar dictionaries, which shall embrace the 
other departments of Science. One, it is stated; will have 
for its subject the “ classificatory sciences” of Botany and 
Zoology. Now we must protest against the use of this 
term as applied fo the two sciences named. Zoology and 
Botany have their physiological as well as their systematic 
side, and far the more important of the two. We trust 
that the forthcoming dictionaries will be framed on no 
such narrow basis as that implied in the denunciations by 
Mr. Emerson and Mr. Ruskin of the pursuit of botany as 
“a mere science of names.” When these volumes are 
published, some confusion may possibly arise from the 
title “ Dictionary of Science” having been given to this 
work, when it should have been more correctly “ Dic- 
tionary of Physical Science.” 

The book is however an indispensable addition to the 
library of every student, and we cordially recommend 
it to the notice of our readers, 

A, W. B. 





LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by his Correspondents, No note is laken of anonymous 
communications. | 


Ocean Currents ° 


I DO not altogethex agree with Mr. Johnston in concluding that 
his*suggestion as to tne influence of barometric differences on 
Ocean Currents was stated with insufficient clearness, His words 
were:— The waters which lie under the high pressure area have 
a tendency to escape from under the excessive weight, towards 
the space over whieh the pressure is less ;’-—and about the meaning 
of this sentence there can be no disputes It seems to me rather 
that Mr. Jéhnston, in his letter in NATURE for Feb. 2, is chang- 
ing his ground ; and whilst he formerly distinctly suggested the 
probability of the currents being due to mean differences of pres- 
sure stationary over certain oceanic areas, he now wishes to 
attribute them to the sorton of centres of low pressure. This is 
quite adifferent thing, and is sofar admissible, that what Piddington 


on 
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aptly called “ storm-currents,® attendant .on tropical cyclónes, 
are undoubtedly caused in such a way. But these storm-currents 
are very exceptional ; within the ,tropics, where, their excessive 
development rendefs them most noticeable, they occurednly in the 
hurricane months, and even then only at intervals; they- have 
glearly no connection with the ‘continuous: current which flows 
west all through the year, and besides the great depressions of 
the barometer*which give rise to thyse, thereare no others. The 
barometer in tropical latitudes is remarkably constant, and shows 
no centres of low pressure passmg continually ‘towards the west. 
in the direction of the Trade-winds or the Equatorial Currents, 
The Equatorial Currents are thus clearly not due in.the slightest 
degree to differences of barometric pressure, either to tho.@ that 
are stationary, -as Mr. Johnston now seems to admit, o1 to moving 
ones which exist only at rare intervals. - í e 

It is howeVer certain that centres of low pressure, round which 
the ar circles, do vefy frequently pass along in temperate lati- 
tudes, driven (it seems to me) by the prevalent west wind. fn 
our own latitudes, and more especially in the winter months, 
these succeed each other at intervals of a few days, and thugh 
their action is intermittent, and for the most part peculiar to 
winter, I see no reason to doubt that they carry wih them a 
species of storm-current, which does occasionally modify and 
even intensify the prevailmg easterly drift. Butit is in the highest 
degree improbable that the formation of these centres ol low 
pressure can give rise to any appreciable currents. Even towards 
the centre of a cyclone, the barometric gradient does not excced 
one inch in fifty miles ; which, so far as its effect on the ocean is 
concerned, is equivalent to a difference of water-level of one- 
fourth of an inch ina mile; and even this can only exist if we 
suppose the barometric depression to be formed almost instan- 
taneously. There is no évidence that it is so formed ; arti th? 
longer it takes to arrive at its maximum, the more gradually does 
the water rise into the central space, and the more infinitesimal is 
the velocity with which it does so, 

Mr. Johnston rightly corrects the slip which appeared in my 
former letter, of twenty miles an hour, instead of a day, and 
thinks that eveh twenty miles a day is too large an estimate of 
the velocity of the equatorial current of the North Atlantic ; but 
the Admiralty chart to which he refers shows many instgnces of 
a velocity still greater ; and whatever force préduces the current 
must clearly be adequate to the production of the greatest velo- 
city it attains. This, however, is of no consequence to my 
argument. The barometer decreases verye steadily, regularly, 
and gradually, from the patch of permanent high pressure to the 
line; and the effect of the formation of this patch would there- 
fore be equivalent—as I said before—to a difference of water- 
level of about four inches in 1,800 mile$; a a which 
could no more generate a current of ten miles a day than it auld 
one of twenty; but as whatever effect it was capable of pro- 
ducing was produced, once for all, many ages ago, the consi- 
deration of it has no direct bearing on the currents of the préSent 
day. 

Í would, therefore, repeat that neither as permanently existing 
nor as changing with the seasons, neither in' their eontmuance, 
nor in their foimation, nor in their fluctuations, can the areas of 
high and low pressure, which Mr. Buchan has delineated, and 
which formed the subject of Mr. Johnston’s first letter, produce 
an appreciable effect on the Ocean Currents ; and that, since the 
Equatorial Currents in the several oceans follow the course of 
the Trade-winds, and are not affected by transitory differences of 
pressure which da not exist ın the Trade-wind region, the move- 
ment of these djfferences of pressure where they do exist, cannot 
be considered as causing the current, or as necessary to its flow, 
though it may occasionally give it an incieased velocity. But 
any effect so produced is due not to the mere existence or forma- 
tion of a centre of low pressure, but to its onward movement ; 
and to urge that this onward movement exercises an influence on 
the currents, is merely to urge, with respect ‘to ‘one not very 1m- 
portant detail, the application of that pnnciple which, in its 
widest sense, I have already maintained’ through a long chapter 
in my Physical Geography, and which Mr. Croll is now mamn- 
taining in the PAdlosophical Magaztne—that the Ocean Currents 
are due entirely to the action of wind. 

. J. K. LAUGHTON 

Reyal Naval College, Portsmouth, Feb. 5 





In 1eference to the exchange current found to exist between 
the Mediterranean and Atlantic, at the Straits of Gibraltar, it 
seems a matter for inquiry how far thé rise of the ocean bed, 





«> just outside the Straits, is naturi; and how far it may have been 
formed or increased by deposits left during the successive agest 
oo cecdato thetlantic Ocean, 

a o 


ercurrent of out-set-water, from ghe Mediterranean Sea 
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The Frost « Se o o 
HAVING seen notices in your journal about the sevgrity of the 
frost, I beg tostate that its duration and severity have been 










ds, for many years back. My instruments are standard ones, 
been. recently compared at Kew, and placed in my 
etached from buildings, and facing the N.E. at 
evation.. append a table of the observations, which may 
2 Interestify to some of your readers 1- Eo ae 

Shade Exposed Jan, Shade. Shade. Exposed. 

min. min, 4897. max. min min. 


D ONE Dende Wom 


20°5 
PUB AES E Re 13 26°5 
oe he frost was succeeded by a heavy gale of wind and a deluge 
of vain; in four days 24 inches fell, one inch being between 9 
AM. 17th, and g A.M. on the 18th. This, together with the 
melting of the snow, inundated the valley of the Medway 
round us for miles. The greatest cold I ever registered here was 
on January 4, 1867, being 5° below zero. The highest shade 
temperature I have recorded was 100°°5 on July 22, 1868, 
which was the hottest summer ever experienced. 
Tutbridge » G. H, FIELDING 


i: a "Caves near St. Asaph 


Ir will interest archeologists to know that new caves are 
< being opened by Mr, Townshend Mainwaring in the neighbour- 
“hood of St. Agaph, and that already we have much ‘additional 
“evedence brought to light as tothe early inhabitants of that part 
-of the country, “In one which appears to run downward into 
‘the cliff at Carregwen, near Gailltfenan, remains of various 
animals have Been found in ‘brown cave-earth, among them 
-a one which has been determined to be that of a reindeer, by Mr. 
nci Dawkins, who is further of opinion that it has been. gnawed by 
. wolf or hyena. This is very interesting, as the cave is high up 
dn theface of a precipice, and with the present physical geography 
“the larger animals could not get into that cave except by being 
- carried there ; sothat we have here either cave-earth containing 
| ¥emains of such a remote antiquity that the gorge below has 
_ . “been considerably altered since its accumulation, or we have the 
ancient abode of carnivorous beasts able to carry the large 
~ animals into their den. l x 
< -In Brysgill, Mr. Mainwaring has met withe greater success. | 
> ov From the rubbish and tumble under the rock shelter outside the 
nouth of a large cave, he has. obtained a fine bone scraper 
tround to a sharp edge, several flint flakes and bones of man, 
lorse, ox, sheep, hog, &c. Inside the cave, immediately under 
“the recent mould, there is a broken stalagmite floor, associated 
ith which were human bones and the flint flakes, and cores, 
oS bout two feet below the broken stalagmite floor, the bones 
-ofa horse were found in undisturbed brown earth. Here we 
occhave evidently the home of some of our troglodytic ancestors 
“who manufactured their flakes in the cave from flint which they 
may have procured from the drift not far off. 
“This is only one of a number of most promising looking caves 
o which Mr. Dawkins some timé ago called attention, aml it is 
ö be hoped that, with so many residents in the neighbourhood 
nterested in scientific investigation,} we may have them all 
matically explored, and not lose any bit of important evidence 
want of observation at the time of discovery. 
. ° » T. McK. HUGHES 
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remarkable here, and unequalled, as far as my knowledge - 


have eaten the acorns cooked in the manner described in th 
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© The Primary Colours 
ONE more proof that violet issa primary. Place a 

rtism between tite eye and the sunlight so as to show th 

matic colours. Then holt a sheet ofe af 


glass be 


















this, the violet is totally stopped out, and the s 
occupied left dark. Wherever the secondary Zink appear 
is changed to red by the stopping of the violét rays. T 
' creased strength and brilliancy of the green. shows clear 
the primary character of this colour. It is usually: 
weakened in the spectrum by mixture with the far. 

violets ; when this is remeved it comes out all splen 












: _ Californian Oaks 

In Nature, No. 68, p 313, you did me the honour to quote 
a paper of mine in reference to the edible qualities of some of the - 
Californian oak acorns.. You will, however, allow me to state. 
that, though this is true of some species, such as Quercus lobata 
Nee, which was the. one I chiefly referred to in the passage = 
quoted, yet that the acorns of others have a decidedly injurious: 
effect, or are inedible. For instance, it is very commonly believed ` 
by the ranchers that the acorns of O. Xelloegit Newb. give rise 
among pigs to a peculiar cisease of the kidneys, while the acorns 
of a new species from. Seuthern Oregon—which I shall shortly 
describe in a work now in the press—(Q. echinoides mihi) are so 
very bitter that no animal but the black bear (Ursus Americanus) 
will eat them, and it only when pressed Py hunger. On the 
other hand the acorns of Quercus Orstedtana (mihi), another as 
yet undescribed species, ave so nutritious, that though the species 
never grows to a greater size than a small shrub, the produce of 
forty or fifty such bushes will fatten a hog. Again, there is a 
diflerenee of quality among the edible species, The ‘‘ digger” 
Indian, who is quite a cenotsseur in acorns, makes a difference ; 
for while the interior tribes. prefer those of Q. okaza, those 
living near the coast chiefly affect Q. sonomensis Benth. Though 
pigs fatten freely on the acorns of Quercus Garryana Dougl., 
and in California on those of its ally, O. Douglasiz Hook., yet I 
never knew the Indians either in Vancouver Island or in Cali- 
fornia eat the acorns of either species, while those of Q. agrifolia 
Nee, Q. chrpsolepis Liebm., Q. densiflora Hook. and Ari, 0 
Sadleriane mihi (nondescript species), &c., are not, so far as I 
am aware, eaten by any animal: but squirrels; The fruit of | 
Castanopsis chrysophylla Doug., a plant allied to the oaks and < 
chestnuts, is, however, in great favour with the black bear, I ©.) 
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extract, and—I suppose in common with other naturalists 
less explored parts of Nerth-west America-—have bee 
by hunger to search for theacorns which e? carpentero 


forquatus) stores away for its use in the spon: 
Sequoia, Pinus, and various other trees, y 
sauce which famine gave to my appetite, I must con to 
they were by no means palatable. This. may, however; haye — 
been prejudice, for the Ancient Britons—who. were by no'‘means 
savages in the ordinary aeceptation of the term—~ate the acorns.of — 
Quercus robur, the common oak of this country, How- they | 
cooked them we are net informed. I presume, however, that it 
was not in so recherché a style as practised by some aboriginal 
friends of Mr. Paul Kane, the artist—a dull description of which 
those curious it North American Indian cuisine will find in that 
gentleman's book descriptive of his journey across the American 
continent. . ROBERT Brown 
Edinburgh, Feb. 20 i 























THE ECLIPSE PHOTOGRAPHS. 

HE accompanying woodcut is a copy. of 

made from the negative No. 5, take 

during the Eclipse of the sun on D 

viewed by transmitted light, the neg 

the portions indicated by the unshade€ 
+ pe la 
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promimences ; some parts of the first light shade can be 
seen, bi&® the outer rays altogether invisible. When, 
however, the plate is ef, by reflected light, the whole 
of the detail is distinctly seen. The negative was the last 
ène taken, ; four others were exposed for the corona, but 
opving to the presence of cloud very little detail is visible. 

It will be noticed that there is more of the corona shown 
on the west side of the moon than on the east, north, or 
south. This feature is shown on all the plates, so that 
there can be no question that there was more coronal 
light on the west side of the moon than at the other 
points. In explanation of the great display of the outer 
rays ři use the term rays for want of a better—perhaps 
cuter light would be more correct, for there is no indica- 
tion of lines or rays on any of the plates), | had supposed 
that the east side might have been partially covered with 
cloud ; but ig conversation with Prof. Eastman I found 
that he was observing for the reappearance of the sun, 
and he is quite certain that there was no cloud at the time 
the photograph was taken—that is, at about thirteen 









seconds from the end of tomlity. Mr. Fryer also is 
equally certain that there was no cloud. The plate was 
exposed eight gece. It will be noticed also that the 
rominences are more numerous on the side whee the 
corona is brightest. 

Warious opinions have been expressed as to the quality 
of the light of the corenm The effect we saw was that of 
moonlight, but not of the /«// m8on, excepting the bril- 
liant light ĉlose to the moon’s limb, whicle is equal to the 
brightest mownlight, and I think its action on the sensitive 
plate confirms this opinion. 

A point of much interest to be noticed is, that the light 
pf the corona had been considered to be much less active 
than it really is; eight seconds wcre sufficient to produce 
on the plate ar effect of light extending beyond the moon’s 
limb, at least one and half millions of miles. 

I leave it to others to account for the cause of the great 
gaps or rifts in the corona ; also their ieee in position 
with those shown in the photograph taken by t 


e American ° 
| photographers at Cadiz. The identity of one of the rifts 


THE LATE ECLIPSE, AS PHOTOGRAPHED AT SYRACUSE z 


scope with the one taken about one minute earlier, stereo” 


| scopic relief is produced—the corona is distinctly seen 
| beyond the moon, It may be thought that this is merely 


is absolutely fixed by the two prominences between which 
it appears in the photographs, and this one gives the rela- 
tive places of the others. 


When the two photographs are compared, there is an 
apparent difference in the places of the rifts with respect 
to their angular position on the moon’s circumference. How 
this difference arises | am not prepared to say, as I have 
no information as to how the American pictye was taken, 
and there is no mark on the transparency which has been 
lent to me by Prof. Young, to indicate the north point. 
In tMe engraving froh my photograph the top is the 
north, 

It is*perhaps necessary to say that it is quite impossible 
to represent in an engraving on wood the delicate det: 
of the corona. e cut fairly gives the main features, 
but itis arg when compared with the*original ; the con- 
trast should not be so great ; the ground should not be 
perfectly black ; and the effect should not be produced 
by dines. No woodcut has ever yet accurately represented 
the phenomena of the eclipsed sun. 

When the photograph No. 5 is combined in the stereo- 


| the effect of contrast, but I believe it is really due to the 


change in the position of the moon. No such relief is 
seen when two Copies of the same photograph are com- 
bined stereoscopically. 

In order to see the woodcut with the best effect, it 
should be placed at a few feet distance from the observer, 
so as to lose all trace of the lines of the engraving ; the 
effect is then very accurately given of the corona as seen 
by the unaided eye. A. BROTHERS 





THE LATE EAST INDIA COMPANY'S 
MUSEUM—A ZOULOGIST’S GRIEVANCE 


. 
TEF late East India Company in their former palace in 
Leadenhall Street were in possession of a valuable 
Zoological Museum. It contained specimens in all 
departments of science, received from the Company's 
Oriental dominions. These had been contributed by 
e . e > 






a) 


p blic servants, attached as fturalists to various missions, 


"services to th 


Horsfield, Sir T. Stamford Raffles, Col. Sykes, Df. 


= Wallich, Mr. M‘Clelland, Dr. Falebnér, Ma Griffith, and | 
dgson, to prove that the collection was one of no |- 
ymerit. ‘The Zoological importance of the East | 
“India Companys Museum was further augmented by- 
.. the preparation and publication by, or under the superin- | 


7 7 ‘Mr. Ho 










cr ‘ten@ence of, the late Dr. Horsfield, of several catalogues. 


ae ‘Of these may be particularly mentioned that of the je 


<c Mammaliag published in 1851, and that of ¢he Birds in 
~ 9854 and 1858, the second part of which bears likewise 
~ @he name of Mr, Frederick Moore, then assistant-keeper 

of the Company’s Museum, as joint author, on its title- 


age. . l 
j When the East India Company became extinct, and 
the premises in Leadenhall Street were vacated, the 
Museum was removed to Fife House, Whitehall, but was 
yery imperfectly exhibited there,.a large portion of the. 


“contents (the more bulky specimens in paficular) being |... 
kept stowed away in boxes," When naturalists who | o 
wanted to consult specimens remonstrated at themi- 


ao inaccessibility, they were told that this was a mere tempo- 


rary arrangement, and that when the magnificent build- 


ings of the new India Office were completed, special 


“ @accemmodation would be assigned to the Museum, 


and there would be ample space for everything. At length | 


the time arrived, The new India Office, with its suites of 
oo gatons, assembly rooms, waiting rooms, and apartments of 
every descriptign, was finished and opened. Fife House 
was demolished, and everything that it cogtained was re- 
movéd to the new establishment... But when space was 
required for the Museum it was discovered that the only 


room® assigneg to this purpose were three or four cham- | 


< bers in the uppermost story, which would not contain 
“atenth part of the collection. Dr. Forbes Watson, the 
present chief of this department, has thought it right to 

,.. devote these to the exhibition of a fine series of. speci- 
mens illustrative of the arts and manufactures. of British 

- India, and we are by no means disposed. to find fault with 
his decision on this subject. But it is the duty of the 
Gevernment, we maintain, either to provide proper space 

for the Zoological collections alsoin the New India Office, 


og to transfer them to some other Institution, where they | 
may be at leaSt accessible to the scientific student. These |- 


Zoological collections contain a large number of typical 
specimens, without reference to which it is impossible in 
many cases to ascertain the identity of the species. Some 

of these typical specimens have, we believe, been handed 
over to the British. Museum, but a number of them stil] 
remain in the collection, packed away, we are told, in the 
‘same cases in which they were originally removed from 
Leadenhall Street. This is, we maintain, a great and 
crying scandal, though as enly a few working Zoologists 
are injured thereby, it is difficult to exciteepopular feeling 
. » upon the subject. In taking over the goods and chattels 
cco of the former Company, the India Office must certainly 
be held to have accepted the corresponding liabilities. 
Amongst these, it cannot be denied, was that of keeping, 
atleast safe from destruction and in a state accessible to 
the scientific student, the specimens which the servants cf 
_ the former Company amassed at such an expenditure of 

.. time and toil. If, as we are told, the new India Office is 
... already so short of space that it is not possible to find 
-foom for them -within its precincts, it is very simple to 
obtain the necessary accommodation elsewhere. We have 
od reason to know that Naturalists working on v@rious 
anches of dndian Zoology are frequently brought to a 
ndstill by the impossibility of access to this important 













cen to remedy thé evit P. 


- t bip 





NATURE . 





had been given by gentlemen of the civil and military* 
services to the Court of Directors. Amongst the contri- | 
-“butors ®© the East India Museum, it will be sufficient to 
-> mention the names of Dr. F. Buchanan Hamilton, Dr. 


-they carry these cases just as snails 


ion, and we trust, therefore, that some steps will be | 
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semi-transparent wings. 

silk or vegetable tissue, bits of straw, stick, or leaves, and 
åo their shells. 

The ravages of the Tineidz and the curious cases of 

Coleophora and Gelechia are illustrated by figures after 

Stainton; while the cut on p: 331 represents the beautiful 


pink of violet: net-work cocoons in which some Brazilian 


species suspend themselves by slender threads. 

The parasitic Hymenoptera forming the families 
Ichneumonidx, Chalcididæ, and Proctotrupide are well 
described, and a quotation from this chapter will exhibit 
the style in which the book is written :— 

“These parasites are very pretty and elegantly-formed 
insects when: in the adult form, and are gifted with great 
agility and restlessness ; but in their early condition they 
cannot move, having no locomotive organs, and their 
structures are so soft that they are destroyed with the 
greatest ease. The larva look like worms or maggots, 
and do not attain a great perfection of development during 
their growth. All the parasites seek out a caterpillar, a 
larva, or an insect which suits their purpose, in order to lay. 
an egg within its body. The larva which is born from _ 
this egg is nourished by the blood and fat of the victim, . 
whose vital organs it does not touch or injure in any way ; 
for were it to die, the parasite would come to an end.also.. 
It is only when the larva is nearly full grown, and is about . 
to undergo its metamorphosis into a pupa, that it appears 
to know that the life of the victim is not likely to be of 
much further use. It then devours the internal organs of. 
the unfortunate insect, and undergoes its transformation... 
The skin of the victim protects sofhe of the pupz of its. 
destroyers after all the inside has been eaten. Nearly all,. 
if not quite all, insects are subject to the attacks of epara- 
sitic Hymenoptera, Fine, smooth, and brightly coloured 
caterpillars often have a black spot up8n their.skin, and 
this is the healed wound of the ovipositor. of, one of the 
parasites. Sooner or later the creature is sure to die, and 
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it hever reaches the stage of growth when it can lay eggs 
or r&roduce its kind, fgr before this time the growing 
larvae within destroy it, as it were, by slow consumption. 
Some affected caterpillars die soon, others nearly reach 
e their ful! growth, and a few undergo their transformation 
g into the chrysalis state before death. It is, therefore, not 
an undommon thing for a butterfly-collector, who hopes to 
see a fine moth disengage itself from its pupal covering, 
to be disappointed by the appearance of several little 
parasitic Hymenoptera that had been living within the 
chrysalis he has been keeping.” 
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One of the most curios recent discoveries am 
etles is that which was published by Schiéddte, in 
of viviparous Staghylinidw. These are about the t 
an inch long, and are found in the nests of the @ erates 
of Brazil. They are distinguished by the swollen deve- 
lépment of the abdomen, which is carried in a most 
peculiar manyer, befng turned up and allowed to rest on 
the back of the insect. The endrmous distension of this 

art of the body is due to the fact that the beetles do not 
ay eggs, tut produce living larva, and they are the onl 
beetles that do so. It is supposed that the hairs whic 
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à o S Fic. 2.—IĪCHNEUMONS 
Efh'altes mantfestator. The male is flying on the left, and the female is introducing an egg into the body of a larva. Another Ephialtes, Rhyssa 


cover some partg of the abdomen are furnished with a 
peculiar secretion that is liked by the white ants among 
which theyelive. 

The extraordinary economy of many of the Diptera or 
flies is exhibited in a variety of beautiful cuts, one of 
the best of which represents the metamorphoses of 
Strationys ch wmeleo, This fly frequents flowers in order 
to prey upon other insects, but its larva lives in gtagnant 
» water, and is a long, hard-skinned creature, whose small 
head is furrished with two miftute hook-like mandibles. 


persuasoria, 2 female, is on the branch to the left hand. 


The terminal segments of the body are gradually narrowed, 
and can be elongated like a sliding telescope, and the 
slender extremity terminates in two small orifices crowned 
with Rairs. This larva swims about in shallow water, and 
when it wants to breathe it sticks up the end of its body 
and respires through the two small holes at the apex. 
When the larva is mature it floats on the surface, the pupa 
being formed within the skin, which*serves at once as a 


cocoon and as a boat,efrom which in due tinte the brightly- 
coloured and active fy escapes to its aërial existence. 


| Feb..235 1871 
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In the last chapter a short Wut clear account is given of | French or Continental insects, some of which are nati 

ie recent discoveries as to the metamorphoses of Crus- |@f our own country, while many are not found here. ẹ In 
aeetttrom the works of Spence „Bate, Fritz Müller, Dar- adapting the work for English rea@ers, it would have been 
win, and ethers. ° węll to have stated in every case whether the insect men- 

. _Intheoriginal work reference is chiefly made tocommon ! tioned was an English ene, The great carpenter bee , 
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è Fic, 3.—Wiviearous Staphylinide. (After Schiödte.) g o K | 

| Corotoca melantho and larva. Spiractha Eurymedusa. à aiae 
The upper figures are those of Corvtoca. The turning up of the hinder parts of the body is very evident in the engraving, | 
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Fic, 4.—Cocd®xs OF BRAZILIAN Tindina. | 


(Xylocopa violacea), for example, is described as “ notun- | used ; but these are small defects in so useful and attrac- 
common ;” but the reader :s not told that,although common | tive a work, which is jest the thing for a present to an 
in Fraffce, it ig unknown iñ England. More simple and | intelligent and inquiring country scho Mboy. 
iliar language might also, have been occasionally . ° ALFRED R, WALLACE 
e 









+ will stibmit the’ athe! ‘Of Mr. Geikie, F R-S., to the Queen as 













































and tha tthaHome Secretary has: piked a Dr. 
ir, meim er for the. Edinburgh”. ‘University, thatdie 





| at Dunsink, the Cpservatory of Trinity 
part” contains. results” of obs l 
Refractor from June 1868, to ‘October 1869, and consists of © 
8 quarto pages and bree. plates, printed at the expense of the 
Board of Trifity College, We pufpose, in an early number, to . 
give a short account of the College Observatory and of the equa- = 
torial ereated for the fine infin. object glass presented by Sir 
James South to the college, ~ 






first prbfessor in the new Chair of Geology in that university, 
This las been done at the express recommendation of Sir Rode- 
rick Murchison, who, as already. announced, has given the sum 
of 6,o00/. to found the chair, In spite of her great mineral 
wealth, Scotland has no school of applied science like the State- 
supported establishments in London and Dublin. It is matter 
fo» congratulation, therefore, that the first appointment to th 

first Chair of Geology: established in Scotland should have been 
given to one whose position as director of the Geological Survey 
in. that part of the United Kingdom will enable him to act 
effectively ig the teaching of the practical applications of geology, 


THE following is a list of the third series of lectures sified 
by the Sunday Lecture Society to be delivered at St. Gerges“ 
Hall, Langham Place, on Sunday afternioons, at falf-past three 
o ‘clock :—Feb. 26—kfr. Moncure D: Conway, on “ The Past i 
and Present of New England : its Early History, Physic IF 
tures, Literary and Religious Development, and ‘Skete om 
leading thinkers—-Emerson, Theodore Parker, &¢.”* March ge D 
Jon A. Hjaltalin, of Iceland, on “Iceland: its. ‘Physical. 
Features, Vplcanoes, Hot] Springs, &c., the Manners and Custi: 
toms of its Inhabitants,” March 12—~W. G. Clark, M.A... | 
Vice-Master OF Trinity College, and late Public Orator, Cains 
bridge, on ‘‘ Protestantism.” -March 19—J. Norman Lockyer, 
F.R.S., on “The Total Eclipse of Dec. 22.” March 26—T. 
Spencer Cobbold, M.D., F.R.S., on “ The General Structure 
and Development of Ferns. ™ April 2—Edward Maitland, B. A., 
on “‘ Jewish Literature and-Modern Education ; or the Use and, 
Mis-use of the Bible in the School-room.” April 16—W, Ke 
Clifford, M.A., on “The History of the Sun: an Explanation 
of Laplace’s Nebular Hypothesis, and of Recent Controversies 
in regard to the Time which can be allowed far the Evolution of 
Life” April 23—Prof. J. S. Blackie, on “War; its Causes, a 
Character, and Consequences,” 





THE trustees of the British Museum have wisely not departed 
from precedent in appointing Mr. W. Carruthers, F.L. Sa 
F.G.S., to the Keepership of the department of Botany, in the 
room sf Mr. J. J. Bennett, lately resigned. Mr. Carruthers has 
been Mr, Bennett's senior assistant for eleven years, during avhich 
time he has done much to render the extensive botanical collec- 
tions of the Museum readily accessible and useful to’the public. 
Mr. Carruthers is widely known for his numerous and impor- 
tant papers on Vegetable Palzontology, in which he has greatly 
contributed to a knowledge of the structure and affinities of ex- 
tinct forms of vegetation. 


ACCORDING to a constant practice strictly adhered to for 
almost two centuries, at the first sitting in January of the 
French Académie des Sciences, the vice-president for the pre- 
ceding year fills the office of president, and keeps it for twelve 
months. But. M. Coste having left Paris before the siege, the 
change in the presidency could not take place. The members 
present, to the number of thirty-one, elected the vice-president 
for 1871, who will be president for 1872. M, Faye was elected 
and proclaimed by M. Licnville, who was then in office. The 
election took place with the thermometer at — 6° C. No fire 
was allowed to be lighted, in consequence of the scarcity of fuel. 


Dr, W. B. CARPENTER recently delivered his Lecture, “On 
the Temperature and Life of the Deep Sea,” at the Hulme 
Town Hall, Manchester, and it is reprinted as one of the penny 
series of ‘‘ Science Lectures for the People,” to which we re- 
cently referred in terms of commendation, 


AT the sitting of the 23rd January, the FrenchAcademyslearncd 
the death of M. H. Regnault, son to M. Regnault, the learned: 
member ef the section for physics. This-young man, a painter . 
of rising fame, had been killed when attagking the woods of . 
Buzenval on the 19th.of the same month, A deliberation of the. ¢ 
assembly was taken to congratulate M., Victor Regnault, the 
father, then at Geneva, The body having keen found was buried 
in the Pére La Chaise before a deputation from tite Académie ges 
Sciences, Académie des Beaux Arts, and Académie Francaise, 


The proceedings were recorded i in the Ce: Kenis, e 


DurinG the week. ending 18th February cvai of 3,500 
British- objects, consisting of: sculpture, pottery, woollens, and’ 
educational works and appliances, were delivered at tMe buildings 
of the International Exhibition of 1871, besides foreign Pojects ; 
from Bavaria, Belgium, and Saxony. T 


. THE report of the commissioners appointed by the Lord- 
Lieutenant and General Governor of Ireland in October 
1868 to inquire into and repòrt on the Artificial Cultivation 
and Propagation of Oysters, and the methods used in some 
parts of Great Britain and France for these purposes, has just 
been printed. It forms an octavo blue-book of nearly 200 pages, 
and is illustrated with woodcuts and ten plates. We hope in a 
future number to give a short notice of the recommendations 
offered in this report. — 


WE understand that the library ¢ 
orn a igts sel e. 


WE are informed that” ‘public’ Siedtings ön Aie subjectyc of ae 
Science and Art Education have recently been held in many 
places in the West of Engl: and, °° The well- -known Royal Albert 
Museum at Exeter, with it nC sses, M 
and free library, h ; done 














f the late Dr, Matthiessen, 
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“and” Simpson’ s 














The Plympton Grammar School, which has just peen teorganised : 
| under a new scheme, will include the teaching of chemistry and 
TE | drawi g as a regular part of the school course. 
Ror. cane OCH, erlin, proposes the est: ablishment in | 
that otty of a Den ogical arden, to be specially devoted to | 
the cultivation of species and varieties of all. kip ds of foreign 
trees and shrubs. ‘lans of | the proposed garden y were shown at 
the last meeting ‘of the Council of the gece Horticultural 


Society. 


M. JANSSEN is now at Bordeaux preparing his memoir on 
the Eclipse, for presentation to the French Académie des 


Sciences, P ‘ 
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PROF. -Puriures is busily engaged at Oxford upon his new i 
work on the “ Physical Geography and Geology of the Thames. © 
Valley.” This volume will contain numerous plates of fossils, 
illustrative of the. various. beds to be met with in the district, all. 
of eae are drawn sc the learned Professor hin self, : 














cause this volume to be cease Tooked Ti 
geologist and PESCE migra 
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jt va d by the. Con J poration cf. that ny and here is every 
: prospect of Mr, Rankine’s generous scheme Being fully carried 


| THe British Museum has lately acquired two fine specimens 
: of the most gigantic of knowm crabs. This spectes measures 
go feet between the tips of the claws, but has a companatively 
body relied in fe somewhat convex, 


ge eis specimens Mould be so scarce in Faope ‘It 
ed and figured by Ksempfer, in 1763, in gis account 
? apan, and is now named Macrochira Ki ampferi (Dettaan) in 
“commemoration of that emineat naturalist. One specimen has 
: also. been acquired for the Edinburgh Museum, 


“Ar the sifting of the 3otk January the French Academy 
“learned the death of M. Gustav Lambert, who was engaged in 
preparing an expedition to the North Pole when war broke out, 
and who had been badly wounded at Montrelant when fighting 
at the head of a company of National Guards which he com- 
-manded, M. Elie de Beaumont read a memédir sent four years 
< ago by the enterprising intended explorer. Before leaving Paris 
‘for his last fight, he had sent to the Défense Nationale a 
"memoir on the means of cammunication between Paris and 
“the Provinces. This memoir will be published when peace 
, shall be: restored, 


Tae large series of fossils in the Oxford Museum is in pro- 
cess of re-arrangerient, and the space formerly oceupied by the 
: Physical Science Apparatus, removed into the Physical Labora- 
‘tory, is now devoted to large collections of fossils Hitherto undis- 
played for want of room. Chief among these is to be noticed 
the magMiificent sgries of Cetecsaurian remains from Enslow 
Bridge, which is the finest collection of gigantic reptilian remains 
to be seen in any museum in the world. The greatest care and 
ingenuity have been displayed in reconstructing these immense 

i: bones, many 4ft. or sft. long, from the broken and fragmentary 
state in which they were originally found. 


THE splendid, meteor noticed by Mr, Wilson, in our last 
“pum@er, as having been observed at Rugby, was also very clearly 
geen in the neighbourhood of Wercester a few minutes past nine 
ok. It is desgribed as falling towards the S.W., and burst- 
r ingl like a rocket, whenit left a trail of light behind. it for some 
< time after its disappearance. Wo audible explosion was heard. 
< The atmospħere was clear, and there were only a few clouds in 
the sky”. 


M. BIENAYMÉ has published in the Comptes Rendus a rectifica- 
a tion of a catalogue of the articles written by Cauchy, the 
chrated mathematician, formerly a member of the French 
Institute. Some of the articles attributed to Cauchy were 
written by Cournot, This ‘ist is of some importance, as 
chy’s works are under publication at the expense of the 




















iths ‘before the war broke ont. 


have received the first report of the Cheltenham College 
al History Society, which we commend to the notice of 
r youthful societies, for the modest earnestness that 
-pervades it, ‘The achievements of the society for the first year 
s existence are summed up as follows :—** Botany— Decidedly 
l worked ; best ‘point of the Society. Entomology— Also 
worked ; sadly deficient im Coleoptera, * Zoology—Pyac- 
y seduced to Ornithology ; ; so far, so good, Geology— 
„attempted ; less done,” In so rich and interesting a 
_ geologically speaking, as Gloucestershire, we hope the 
will have next *year_a very different tale to tell. We 


1 | hotice that in order to encourage the pursuit, the Council of 


_ the claws 


‘are stated to have been “scarcely suited to the 


-| statement that the Killarney bristle-fern, 7 richomanes radicans; 


perature for the whole month was about 8° F, lower than the ~ 


nch Academy, according to a vote which was taken a few- 







@ prize for the best original collection of local fossils; but y 
this will not tend to promote the habit of collecting for m 
colecting’s sake—the bane of young naturalists. From “th 
general tone of the pursuit ef Natural History in the College 
however, we hope for better things. It is interestin, 
that such subjects are discussed at their meetings as th 
respecting the Aurora, and the causes of the November 
of Meteors; and although the papers on ‘The Floy 
Virgil’s Eclogues” and ‘‘The Flowers of Virgil’ ; 

















mgnts of a scientific meeting,” we doubt. Wot they. wio o 
have invested the old poems with a new interest in the sors 
eyes of both the writer and his hearers, Some of the papers ae 
are, as might be expected, crude and inaccurate ; the one on ee 
“Butterflies at Home and Abroad” requires revisiong andthe. > 





has been gathered by one of the members in Cornwall, must be 
received with caution. Although this would not be.“ the only 
spot in England where that fern has yet been found ” (there being 
old records of its having been gathered in Derbyshire, and it 
having recently been unquestionably met with in North Wales), 
and there is no inherent imprebability in its growing in Cornwall, = 
yet the specimen stated to have been gathered “not halfaninch . . 
high,” can scarcely have been satisfactorily determined to be this. 
rare fern. Seedling ferns of all kinds are extremely dificult to 
distinguish, and when growing in damp places, frequently : simu- 
late the filmy appearance of the Irish fern. We shall watch with 

great interest the progress of the Cheltenham College Natural 
History Society. i 


Dr. C. L. SPIFGEL’S * Cultur-historische Tafeln,” published a at 
St. Petersburg, gives in parallel columns the men “distinguished 
in each epoch from the earliest times to the present. in politics 
and war, technical or mechanical discoveries, medicine, divinity, 
natural science and mathematics, philosophy, law, history, belles- 
lettres, and the fine arts; in Greece, Italy, Spain and Portugal, 
France, Great Britain, America, Sweden, Norway and Denmark, 
Holland, Germany, Russia and Turkey, Asia and aa kti- 
printed in German. 








THE register taken by M. Renan at Montsouris Observatory: 
shows that the minimum temperature in December was -pr C, 
in the garden, and — 12°8° en the roof. This minimum is not 
exceptionally low for the district. The feature of the tempera- 
ture for the month was not so. much the number of degrees under. °° 
freezing-point as the continuity of cold. Nine days only ex- 
hibited a mean temperature above the freezing-point,..The tems 

























mean temperature of Paris for December, 


WILLKOMM AND LANGe’s “ Prodromus Flore Hispanic aed 
published at Stuttgart, is now brought down to the thi ~ 
the second volume, including the natural orders to. the end of the es 
Gamopetalz or Corolliforæ. 








FREIHERR Lypwic vow HoHENBUHEL-HEUFLER. - PES 
reprinted from the Proceedings of the Zoological and Botanie 
cal Society of Vienna an interesting contribution sto botanical- - 
history, ‘‘ Franz fon Mygind, der F reund Jacquins,” Mygihd 
was born at Broust, in Jutland, in 1710, and after his educat io 
at the University of Copenhagen, and a short stay at St. Peters- 
burg, took up his residence at Vienna, and devoted his attention © 
to botany. He speedily hecame an intimate friend of Jacquin’s, and 
corresponded with the most eminent scientific men of the day, a 
including Priestley, Sir Joseph Banks, L’Heritier, and Gmelin, 
He did great service in investigating the flora of Austria, | 
the expense of two Alpine expeditions by uten Hed 


1789, =. 












E THE MICROSCOPE 
* IMPROVEMENTS INgTHE LENSES OF MICROSCOPES 
+ 
FOR some time, people in England have been content todet 
> the ria i krista the optical powers of the microscope 
remaiventirely in the hands of the makers, believing, apparently, 
that Mr, Lister had effected all in his suggestions an improve- 
ments that could be desired. Dr. Royston Pigott, an able 
mathematician, formerly Fellow of St. Peter's College, Cambridge, 
and a Doctor of Medicine of that University, was not, however, 
inclined to look at the matter in this way, and for many years 
has been working and experin enting with a view, first, to test 
the accuracy of our best object-glasses, and, secondly, to suggest 





means for their improvement. It should be remembered thet | 


Oberhauser, Nachet, and especially Hartnack, on the Continent, 
not satisfied with the old system of contbinations for object- 
glasses, and not having the benefit of Lister's researches, have 
made excellent objectives on a totally different system, and 
during th@ last few years the last-named maker has carried his 
system of ‘* immersion lenses” tosuch a point of excellence as 
really to surpass the best glasses on Lister’s system, in definition, 
penetration, working distance, and illumination. Those who do 
not admit the excellence of these abjectives, which are now used 
by nearly all German histologists, have probably seen older 
glasses, made at a time when Hartnack had not reached his 
best. It is worth stating, now that the Parisian opticians are 
inaccessible, that Gundlach of Berlin has ‘succeeded in making 
excellent glasses of high power at astonishingly small prices, 
some of his 1-12ths and 1-16ths immersion 1-r6ths (so-called); 
being admirable in their performance. They are not, however, 
equal to Hartnack’s glasses, which, though costing far less than 
what similar English glasses cost, yet are more expensive than 
Gundlach’s. It is only fair to all parties concerned to state that 
the terms 1-3th, r-r2th, 1-16th, &c., as now applied to an object- 
glass, appear to have no definite meaning, but depend on the 
caprice of the maker, since the magnifying power of glasses, with 
the same fraction assigned to them, differs enormously, 

To return t® De Royston Pigott. He found the usual means 
of testing an object-glass by trying if it gave some particular 
appearance with a ‘‘test object,” such as the Podura-scale, very 
unsatisfactory, since we have no certainty to begir with as to 
what is the true appearance of such an chject. He therefore 
examined minute images of objects of which he knew the true 
form, such as a watch-face or thermometer-scale, forming these 
images by aid of mercurial globules and the condenser properly 
adjusted below ihe microscope-field. By this means he has 
found that object-glasses corrected so as to show dark, sharply 
marked spines (like!!!) on the Podura-scale—a favourite test- 
object with our microscope-makers—give false, blurred, and dis- 
torted appearances with his known images, and on making such 
corrections of the objective as to show the known images in 
their true form, he finds that the Podura-scale, examined 
with the corrected objective, is not really marked at all, as 
supposed, but is beset with a series of bead-markings, which 
by intersection, when improperly defined, give the curious 
appearance like notes of exclamation. This important discovery 
of the falsity of our high powers (1-8th to 1-16th), has led Dr. 
Royston Pigott to pay more attention to the lower powers, and 
he finds that though you may not get so much actual amplifica- 
tion, you yet get a truer effect, and greater clearness of detail, by 
employing very carefully made low powers (1-2nd to i-Sth) and 
increasing the magnifying power at the other end of the micro- 


scope, ie., the eye-piece. We have in this way seen the beaded 


structure of the scales of Podura more satisfactorily than with 
very high objecti 


ves even when corrected so far as they would 
admit, and we may say the same of some D¥atom-valves z.p., 
fl, formosum. Tt would be most important to know how far 
— a change of combination would be useful in histological 
work, TE eno 


appears to be that it is desirable to shift the burden hitherto 


cast almost wholly upon the objective, to the other parts of the | 


instrument. ` Weehould be content with an objective as high as 
a fifth, or even less. “A very deep eye-piege is to be used 3 and to 
correct restluary aberrations of the objective, and at the same 
time amplify, Dr, Pigott has introduced an important adjustable 
combination between the eye-piece and the object-elass, There seems 


to be considerable reason for the step proposed by Dr, Royston ` 


Pigott. Just as great results were obtained in passing from the 
sihgle lens or combination to the compound microscope of eye- 







| excellences quite impossible by any amount of a | 
on the objective @lone, or only: with. differs eaghed by long 









The general upshot of Dr. Royston Figott’s. investigations | 





| throfgh one-sixth of its rotation, whereby ` 






piece and objective, so by ad@ing distinct integral 
two, such as Dr. Pigott’s “aplanatic searcl 


+ + 










labour, leading to very high price for high powers  ; z 
Dr. Pigott has, during the past year, published some account 
of his researches jn the Quarterly Journal of Microscopical 
Science, and kas convmfinicated. pagers to the Royal Society, one 

of whigh is about to appear in the Philosophical Transactions, 
Naturally at first the makers in London and the Microscopical ® 
Society Were sorely tried by Dr. Pigott’s exposure of the Podura- 
scale, but we hear, as one good result already obtained, that 
Messrs. Powell and Lealand have constructed a new 1-98h both 
dry and immersion, with great. care, which is declared to be the 
best glass yet made. It has been proposed. to fogn a comfhittee 
for the purpose of examining carefully as to penetration, defi- 
nition, and angulareaperture, the best glasses. of eur English 
makers, the best American glasses, and the best: of Hartnacl?s, 
Gundlach’s, and others; the glasses being mounted: similarly, 
with private marks only for recognition, so as tq ‘prevent’ all 
pessibility of prejudice on the part of ‘the committee, Were 
thisdone, the result, whichever way it tended, would be eminently 
satisfactory, Of this the writer is sure, that many persons—even 
eminent microscopists—have made up their minds about. the 
qualities of fereign objectives, without having seen any, or only 
very poor examples, and then when a really fair specimen of 
such a glass is placed before them, they exclaim with astonish- 
ment “ Why this is the finest glass I have ever seen,” We shall 
be glad to receive suggestions or assistance, in carrying out. the 
proposed comparison of objectives. Dr. Royston Pigott has 
expressed his willingness to aid in such an undertaking. s 
» o a Lasse 
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REPORT ON DEEP-SEA RESEARCHES 
o 


Carried on duging the monihs of Fuly, August, and September, 
1870, in 4M. Surveying Ship Poreupine” 5 


By W. B. Carrenrer, M.D., F.R.S., AND J. GWYN 
JEFFREYS, FRS. © 


THE equipment of the Zorcupine for the previous Ex- 

pedition had been found so complete and satisfactory, 
that nothing more was considered necessary to prepare her for 
the work of the present season.than the overhauling of her gear, 
and the manufacture of new dredges, sieves, and other apparatus, 
on the patterns of those which had already proved. most service- 
able. We had the advantage of the same excellent commander, 
now promoted to the rank of staff-captain, with his- able sta of 
officers ; and we would take this opportunity of again expressing 
our deep sense of obligation to them all for their heartygco- 







When the magnet is made, it lifts the keeper with its projecting 

detent; and this*allows the wheel to be ‘carried by the ‘spring 

brought out into the open space. Th 

cuit. is broken, whereby the magnet is u 

falls, and the wheel is allowed to ni ot 

* Extracted from the P-ocegglings of the Roya" Societ 
a l 
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ment of an upper stratum of warm water 700 or 800 fathony: 
depth, and of the southward movement of the whole ge 
stratum, bringing water ef an alnfost icy coldness from’ t 


| Arctic basin into the temperate and even the intertropical fone, 


= During the whole of this expeditiom the temperature of ‘th 


ag. | surface of the sea was ascertained and recorded ever 


| | both by day and by'night 


he second tube may be exposed for a longer time in 
ce, Or the apparatus may be lowered to a greater 


‘which the experiment may be repeated ; and the third | 


dealt with in like manner.—-The committee 
, satished with the performance of „Mr. 
it had’ been arranged that trial ‘should be 





atus, 





-oundertaken to send out a qualified assistant to take charge cf 
“these insiguments during» the Mediterranean Cruise. The 
< declaration of war between France and Germany, however, 

“oanfortunately-interfered with this arrangement ; the assistant (a 
German) being recalled to his own country, and no other come 
si petent person being available on a short notice. Under these 
ogireamstances it was thought better that the Déflerential Ther 
 mometer should not be sent out ; but it was. hoped that such a 
trial might be given to. the Photometric Apparatus as should at 
any rate determine whether satisfactory results might be antici 
“pated from its use, or whether any modifications in its construc- 
si tlonomight be needed. . The apparatus was sent out to Gibraltar 
> under charge of Dr. Carpenter, and was got into working order 
"by Ws son and himself in Gibraltar Harbour. It proved, how- 
< ever, that the action of sea-water on the bearings, —~increased as 
“this was by the galvanic current arising out of the contact of iron 
ooi and brass in them,—-so embarrassed its mechanical arrangements, 
that no fair trialcould be made of its photometric efficiency. 
tooo But the experiment served the important purpoge of showing the 
weak points of the apparatus ; and neither Mr. Siemens nor Dr. 
Carpenter entertains any doubt that. it may be so reconstructed 

as to answer the purpose for which it was devised. 

The work of this year’s Expedition was divided, according 
to the plan originally marked out, into two Cruises : the First to 
examine the Deep-sea bottom between Falmouth and Gibraltar ; 

the Second to make the ike examination of the western basin cf 

» the Méditerranean between Gibraltar and Malta, and to determine 

its. Physical and Biological relations to the Atlantic,—with 
special reference to the Gibraltar Current. The First Cruise was 
under. the scigntific direction of Mr. Gwyn Jeffreys, who was 
ageompanied by ayoung Swedish naturalist, Mr. Josua Lindahl, 

of the University of Lund, as Zoological Assistant ; whilst Mr 
MLL, Carpenter, as before, took charge of the Chemical 

_. department, —Ms special work, on this occasion, being the deter- 

. ination, by volumetric analysis, of the proportion of chlorine 

> cu m samples of Atlantic water taken from the surface, the bottom, 

“and fromeintermediate depths, so as to serve as a basis of come- 

“sparisen with similar determinations of Mediterranean water. In 
‘the Second Cruise:it had been. arranged that Dr. Carpenter and 
Prof. Wyville Thomsen should co-operate as before; but the 

| Jatter being unfortunately prevented by serious illness from taking 

< pert in it, the whole charge of this Cruise rested with Dr. Car- 

o penter, He was fortunately able to retain the assistance of Mr. 





=~ Lindahl; and the chemical work was continued (as in the Third | 


Cruise last year) by Mr. P. H. Carpenter ; Mr. Laughrin through- 
out acted as dredger and sifter. | 
[For the exceedingly interesting and valuable zoological details 
‘the various dredging-hauls, we ¡must refer our readers to 
report itself]. 
‘hroughout the whole of this cruise the temperature of the 
. g¢a-botiom. was taken by the protected Miller-Casella Ther- 
- mometers in nearly every sounding. As, for the reason already 
mentioned, no extreme depths were sounded, and as the general 
rate of the diminution of temperature on the margin of the 
_ North-Atlantic basin seemed tọ have been established by the 
serial soundings taken in the expedition of the preceding year, 
was not thought necessary te repeat these # more especially as 
variety of depths at which the éottom-temperatu®e was 
ascertained ggve adequate data for comparison with the results 
n correlated, It will be shown hereafter that this comparison 
ds.tosome very interesting conclusions, fully confirming the 
advanced in the-last report as to the slow northward move» 
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Mr. Siemens’ | 


made of it, and also of his Different&il Thermometer, now | 
Provided with an improved Galvanometer; and he had | 


e readings: 


whilst, 





and entered the orth side of the embouchure ; and a sudden ya? 
of nearly 6° (to 66°°4) which was encountered when we entered 
the mid-stream of the narrewer part of the Strait as we proceeded 
towards Gibraltar. 7 
In the course of the first portion of the-ernise between Fal- 
mouth and Lisbon (beyond which point Mr. W. L- Carpenter - 


was unable to proceed), thirty-six quantitative determinations. 


were made by volumetric analysis, of the amount of chlorine in 
as many samples of Atlantic water, taken (1) from. the surface, 
(2) from the bottom at various depths, and (3) from. various 
intermediate depths. The greater part of these, as will ‘be 
shown hereafter, indicated a very close. conformity -to a 
uniform standard of density, as indicated by a specific. gravity of 


_ 40268, and a Chlorine preportion of 1184 Re #000 ;* the chief 


departures being observable in the /ower density of the deepest 
waters, and in the occasional excess of density in the surface- 
waters. The former is doabtless attributable to the fact that the. 
deepest water is essentially Zelar, and therefore derives its more 
dilute cħaracter from that source. The latter we are inclined to 
attribute to the influence cf slight concentration by evaporation. 
Second Cruise.—Leaving Gibraltar early in the morning of 
Monday, Aug. 15, we steamed out into the middle of the Strait, 
for the purpose of commencing our experiments on the Gibraltar 
current. The point selected by Capt. Calver (Chart of Strait 


of Gibraltar, Station 39) lay midway between Point Carnero, 
which forms the south-eastern boundary of Gibraltar Bay, and 





Surface Bottom i 


® Station. Depth. temperature. temperature. 
Strait of Gibraltar 39 527 70% $5'5 
Atlantic se go 3I 477 * 71'3 so's 
Atlantic... ove 32 Ost 71'5 SO 
Atlantic se ese 33 554 720 49°7 
Atlantic se ks 34 414 7'7 #c0'o 


This striking difference led us to take a sę of serial soundings 
at intervals of 50 fathoms, and these gave a result, which, though 
if appeared anomalous at the time, was afterward 
plained, and proved to be of unexpected imp 
perature fell, at 50 fathoms from the surface, 


* The proportion here adopted,—the number of. tr 
rooo Cubic Centimetres of water, is that employ 
in his elaborate Memoir on the Composition of Sea 
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fathoms it was §5°°7; at 150 it was 55°°5 ; and from that depth 
to bottom, at 517 fathoms, there was xo further descent. 
Now, it will be shown hereafter that the thermal condition, 
whicl# here so much surprised us by its contr@St with that of th 


= Atlantic waters, is thatguniversally met with in the Mediter- 
* ranean, the temperature of which, whatever may be its surface- 


gclevation, falls to within 1° Fahr. above or below 56° at a 
depth of 50 fathoms, to a degree lower at 100 fathoms, and then 
remains uniform down to the est depth (1,743 fathoms) at 
which we examined it. it thus appears that whilst the 
surface-water in this part of the Strait is certainly derived from 
the Atlantic, the deeper water, partaking of the thermal condition 
which so remarkably characterises that of the Mediterranean 
basim, may be fatrly regarded as belonging to the latter. 

This inference is in harmony with another fact ascertained 
on the same occasion, viz., the great excess in salinity shown 
by water brought up from the depth of 250 fathoms over 
the water of the surface. Whilst the specific gravity of the 
latter was found to be 1°0271, that of the former was 1°0293 ; 
and whilst the proportion of chlorine in the latter was 20°034 
per 1,000, it was 21°775 in the former. Now in these par- 
ticulars the surface-water agreed well with what had been found 
to be the condition of the water of the Atlantic, whilst the 
water at 250 fathoms agreed equally well with what proved to 
be the condition of the water at the like depth in the adjacent 
part of the Mediterranean. We were not a little surprised, how- 
ever, to find that the water taken from the doetfom (517 fathoms) 
was of much /ess density, as indicated both by specific gravity 
and by chlorine percentage, than that of the intermediate 
stratum ; its specific perey being 170281, and its proportion 
of chlorine 21°465,. This apparent anomaly (the existence of 
which was confirmed by observations made on our return 
voyage) pointed to the existence of an out-current in the ster- 
mediate stratum as the probable explanation of the over- 
laying of the lighter by the heavier water. The specific gravity 
ofthe 4otfom-stratum closely corresponded, as we subsequently 
found, with that of the bottom-water over the deepest part of the 
area of the westgrn basin of the Mediterranean. 

These data havin% Been obtained by the examination of the 
several parts of the vertical column at one and the same point, 

and this point being in the centre nearly of the narrowest part 

of the Strait, and at the deepest part of the channel, we pro- 
ceeded to test the actual movement of water on the surface and at 


_ different depths beneath it. 


The rate of surface-movement was easily determined. The 
precise position of the ship having been ascertained in the manner 
already stated, a small flat basket, presenting no such elevation 
above the water as would cause it to be influenced in any consi- 
derable degree by a moderate wind,* was sent adrift, so as to be 
freely carried along by the current ; it was allowed to float for a 
determinate time, throughout which it was followed by the ship, 
and when it was taken up at the expiration of that time, the place 
of the ship was again ascertained as before. The space between 
the two points being then determined trigonometrically, the rate 
of the flow per hour, and its precise direction, could be readily 
calculated. Thus on the morning of August 15th the float was 
followed by the ship for fifteen minutes, during which it was 
found to have moved 4,377 feet in the direction E. by S. 4 S.,or 
at the rate of 2°88 miles per hour. 

For the determination of the movement of the water at 
different depths below the surface, a current-drag had been con- 
structed by Capt. Calver on a plan suggested by his previous ex- 

rience ; which had led him to the conclusion that a submerged 

ket lined with sail-cloth, which of course fills itself with 
water, presented a better resisting surface than any vessel of wood 
or metal. Such a basket being made the basis (so to speak) of 
the apparatus, its resisting surface was augmente® by fixing two 
pairs of arms at right angles to one another across its upper end, 
and stretching % piece qf sail-cloth between each arm and the 
side ôf the basket, which device caused a uniforfh resisting sur- 
face to be presented to the current whatever the manner in which 
the safls might meet it. To the lower part of this ‘*drag” a 
couple of sinkers, of 112lb. each, were attached; and the 
whole apparatus waf supported by cords meeting in a ring above 
it, to which the suspending line was secured, 


* It is obvious that the movement of the ship itself would be liable to be 
considerably affected by even a slight breeze, on account of the Luge surface 
of resistance presented by its transverse section (e-pecially by its paddle- 
boxes) above the water. This would cause its drift to be more rap 
the curren, if the direction of the wind should be wzi% that of the current, 
and /ess rapid if the wind should be opposed to it. 
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This “‘current-drag” havin been transferred to a boat, 
was lowered down hy a couple of men placed in her, to the de- 
sired depth ; and the boat was then entirely free to move, 


being lightened by @he return of the men ffito the bip. The 
t of (1) the 


motion of the boat would be the composite resul 
yin of wind (if any) upon the tranverse section of the part of 
e boat above the water; (2) the action of the surface-current 
upon the transyerse n of the ynmersed part of the boat ; 
(3) the action of the upper current upon the suspending line ; 
and (4) the action of the current in which “the “drag” is sus- 
pended, up®n the drag itself. Putting aside the frst of these 
agencies, which will be of very little account if (as in the ex- 
pean now narrated) the boat be small and the breeæ be 
ight, it Pl cerions ne e vesanie kai paw of a second and 
third to that of the fourth wi nd upon proportion 
between the dirfaces presented by the boat, the fine, and the 
‘t drag ” respectively, and the of the current acting upon 
each. e surface given to the “‘ drag” being larger than tha® 
of the boat and line taken together, the force acting on the 
“‘drag” will dominate, if it in an op current 
supgrior, S or even somewhat inferior in rate to which 
acts on the boat and line, so that the boat would be carried along 
by the drag 5 peed the surface stream at a rate proportioned to 
the excess. If, the rate of the under-current should be 
greatly inferior yo that of the surface, its action upon the *‘ drag” 
might still be sufficient to neutralise that of the surface-current 
upon the boat and line, and the boat would then remain s/ationary, 
or nearly so. A still further reduction in the rate of the op- 
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posing under-current would make its action upon the ‘drag 

s powerful than that of the surface-current upon the boat and 
suspending-line, and the boat would then move with the susface- 
current but ata rate of which the great retardation would indicate 
an antagonistic force beneath. Supposing again, the water of 
the stratum in which the “ " is suspended to be 5 
the action of the surface-current upon the boat and line would be 
opposed by the resistance offered by the deeper water to the 
movement of the drag ; and the retardation of the movement of 
the boat would be less, though still considerable.—If, again, the 
stratum in which the *‘drag” is suspended should itself be moving 
in the direction of the surface-current, but at a reduced rate, there 
will still be a resistance to the movement of the “drag” at the 


pocas a 


Putti these ctive cases conversely, it may be 
affirmed (1) that ithe boat, having the “current sus- 
pende@ from it, should move with the surface-currént and af the 


with the surface-current should be refarded, a diminution of the 
; . e 
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rate of the stratum in which the drag hangs to a d 
the setardation of the movement of the boat, ma 
dicated ; (3). that when this retardation is so considerable that the 
boat motes very slowly in the direction of the surface-current, it 
may be inferred that the stratum in which the drag is suspended 
is either’ stationary, or has a slow movement in the opposye 
direction ; (4) that if the boat should emain stationary, a force 
must be acting on the ‘‘ deg” which is equal, @nd in the con- 
trary direction, to ¢hat of the upper current upon th boat and 
suspending line; so that the existence of a counter-current is 
indicated, having a rate as much Æss than that of*the surface- 
current as the resisting surface presented by the ‘‘ drag” is 
grefter than that offered by the boat and upper part of the sus- 
pending line ; (5) that if the boat should move in a direction 
ofpesed to teat of the surface-current, a motion js indicated in 
the stratum in which the “drag” hangs, which will correspond 
ein direction with that of the boat, and@which will exceed it in 
rate, the effect of the “drag” upon the boat being partly neutra- 
lised by the antagonistic drift of the surface-current. 
Now eur first set of experiments with the ** current-drag ” 
gave the following results :— G 
(1.) The surface-movement being first tested in the manner 
already described, its rate was found to be 2°S8enautical miles 
pert hour, and its direction E. by S. į S. The wind was W. by 
., with a force of 4. G 
(2.) The “drag” having been lowered down to a depth of 100 
fathoms, the rate of movement of the boat from which it was 
suspended was reduced to 1°550 mile per hour, or rather more 
than half the surface-movement. Its direction was E. 4 S. 
Taking into account the action of the wind and surface-current 
on the boat, it may be safely affirmed that at 100 fathoms the 
rafk of the current was reduced to Xss than one half. 
(3.) The drag having been lowered down to a depth of 250 





ee exceeding 


@to resuming gur ex 
ran out to a spot almost precisely identical with that which had 
been our starting-point on the previous day ; and commenced as 
before, by testing the rate and direction of the surface-movement. 
Its rate proved rather slower, being 2:40 miles per hour, instead 
off ‘88; and its direction was E. by N., instead of E. by S. 4 5. 
Both differences seemed to be accounted for by the diference in 
the force and direction of the wind ; which, having been W. b 

, N. with a force of 4 on the previous day, was now W. 45. wit 
a force of only 2. The “drag” was then lowered to a depth of 
400 fathoms ; but our expectation that it would there encounter 
a westerly (or outward) current sufficiently strong to carry the 
oat in that direction in spite of the antag6nistic movement of 
the easterly (or inward) surface-current, was not verified on this 
occasion ; for the boat slowly drifted in an E. 4 N. direction, its 
rate being 0°650 mile per hour. Whether this result should be 
taken to indicate a stationary condition of the deep stratum, or a 
slight movement in either direction, can scarcely be affirmed with 
positiveness ; but from the indication afforded by the specific 
gravity of the water taken up from this depth, it would seem 
probable that the general! movement of this stratum was at this 
time rather westerly, or in conformity with that which we attri- 
buted to the intermediate stratum, though at a slower rate. It 
will be shown hereafter that a decisive proof of such a move- 
ment was obtained on a subsequent occasion. 

Thinking it expedient to postpone the further pro&cution of 
this inquiry until our return-voyage,—when we should be able to 
repeat our experiments, not only at this narrow end of the 
Strait where it enters the Mediterranean Basin, but also at that 
shajlowest portion to the westward, where the Strait opens out 
into the Atlfntic, —we put’steam onefore mid-day, and entered 
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safely pree 
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riments on the following morning. We then 


fathoms, the boat remained nearly stationary, its razz of mowe- 
ment being reduced to 07175 mile per hour, while its digection 
(S.E. } E.) was slightly altered to éhe southward, though still 
gasterly. From tħis we felt ourselves justified in inferri@g that 
the 250-fathoms’ stratum had a movemegt in the reverse derection, 
acting on the current-drag with a force almost sufficient to neu- ® 
tralise the action of the upper stratum on the boat and suspending 
line. And this inference ‘s strengthened by the extra®rdinary 
density of the water of this stratum, and is fully justified by the 
results of the experiments which we made on our return-voyage. 

While these experiments were in progress, we had the 
pleasure of seeing the Channel Fleet, which was expected to meet 
the Mediterranean Fleet at Gibraltar, come in sight beyond Cay 
Tarifa ; its approach having been indicated, lofg before even the 
tops of the masts of the vessels composing it showed themselves 
above the horizon, by the number of separate puffs of smoke 
which the experienced eye of our Captain enabled him to dis- 
tinguish. As soon as all possibility of doubt was removed by 
the appearance of the masts, Capt. Calver communécated ‘‘ Fleet 
in sight” by signals to the Admiral in Gibraltar Harbour ; our 
position being such that we could be seen by him, though the 
Fleet could not. In due time, the massive hulls of the ironclads 
rose above the horizon, and whilst we continued at our work, 
all passed us in sailing orcer, at a distance of not more than a 
couple of miles, the ill-fated Captain being the chief object of 
interest. A few hours later, the Monarch, which had been de- 
tained for repair, but whose passage had been made in a shorter 
time by the free use of her steam-power, came in sight, and 
passed on in solitary grandeur to join the fleet, now united in 
Gibraltar Bay. 

The whole of our first day having been consumed without 
our being able to work the “ current-drag” in the deepest stra- 
tum, we anchored for the night near Point Carnero, with a view 


of Current-Drag at different Depths ; with Force and Direction of Wind 


the basin of the Mediterranean, directing our course in the first 
instance to the spot (lat. 36° o' N., long. 4° 40’ W.) at which the 
sample of bottom-water aad been obtained by Admiral Smyth, 
which, when analysed by Dr. Wollaston, was found to possess 
the extraordinary specific gravity of 11'288, and to yield a per- 
centage of 17°3 of salt.” As we were within sight of both 
shores, and could distinguish several remarkable mountain- 
summits which were accurately laid down on our charts, 
the bearings of these enabled the situation of the ship to be 
determined with great precision ; and Captain Calver undertook 
to place her within a mile of the point at which Admiral 
Smyth’s observation had been taken. Having reached this, 
we took our first sounding in the Mediterranean, and awaited 
the result with no little interest. The depth proved to be 586 
fathoms, or 84 fathoms less than that given by Admiral Smyth’s 
sounding; ba as the latter was not taken on the improved 
method now adopted, and as its correctness may have not im- 
probably been affected by the strength of the easterly current 
which is hase very perceptible, the discrepancy can gcarcely 
be considered as of any real account as showing that 
the two points were otherwise than nearly coincident.t The 


* Phil. Trans. for- 1829, p. 29 ; and Admiral Smyth's “Mediterranean,” 
pp. 128-—1 X © 

+ Thus Admiral Smyth states (‘* Mediterranean,” p. 159) the depth in mid- 
channel between Gibraltar and Ceuta to be 950 oms à whereas it is now 
known to be but little more than soo fathoms. “A little Arther to the east- 
ward,” he says, “ there is no bottom with 1,000 fathoms of line up-and-down 
ag Ad 1,300 payed ous) ;” whereas the greatest depth as far east as, 

alaga Bay is now known not to exceed 750 fathoms, errors are 
noticed in no invidious spint, but merely to prevent their perpetuation. 
Admiral Smyth doubtless made the very best use of the means at his dis- 
posal sabut a far more satisfactory method has now entirely superseded that 
formerly adopted. ə z 
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spgyimen. of bottom-water OU 
fountl to have a specific. grat 
surfac®-water was 1 ‘0270, 
‘water, as against, 
- A decided excess:of salt 


‘spot, and onthe other, with 
which had been generally found 
to show a rather smaller proportion of chlorine than the surface- 


that indicated by Dr. Wollaston’s analysis. For, assuming his | 
factor of "134 as representing, when. multiplied by the excess of 
specific gravity above that of distilled water, the total. per-centage 
of salt, that per-centage 
stated by Dr. Wollaston, 

This result accorded.so closely with that obtained by Dr. 
Wollaston himself from the analysis of two other samples of 
bottom-water taken up by Admiral Smyth, the one in long. 
L E. from a depth of 400 fathoms, and the other in long. 4 30' E. 
from a depth of 450 fathoms, as well as with our own determina- 
tions of the specific gravities and chlorine per-centages of a great | 
number of samples taken in different parts of the. Western basin 
of the Mediterranean, that we cannot hesitate in regarding it as 
representing the ordinary condition of the bottom-water at this 
spot. And it seems. to. us. far more probable that the sample 
furnished by Admiral Smyth to Dr. Wollaston had been. con- 
centrated by evaporation’ in a badly-stopped bottle in the three | 
years during which it- had remained in Admiral Smyth’s pos- | 
session, than that any extraordinary discharge ‘of .salt. from a 
brine-spring at the bottom (a sort of Deus ex machind invoked 
by Admiral Smyth to account for the occurrence) should have 
given rise, in the spot at which his sounding was taken, to an 
exceptional condition of which no indication whatever was pre- 
sented in our own. 

The temperature-phenomena. presented. at this Station proved 
of singular interest. The. suxface-temperature, 74°75, was higher 
than any that had been encountered on the Atlantic side of the 
Straits, even in a fettnde batt a degree farther southy and the 
observations which H&d*been regularly, taken every two hours 
showed that it had increased nearly sen deprers as we proceeded | 
eastwards from Station 39, between 10.4.M, and 2PM. A part 
of this increase was doubtless due to the heating effect of the mid- 
day sun ; but as the temperature of the air had not. increased 
quite six degrees during the same time, and asit will be shown | 
hereafter by a comparison of the diurnal averages of the 
surface temperature of the Mediterranean with those of the At- 
lantic, that the latter are at least four or five degrees higher than 
the former, it may be fairly assumed that at least half the increase 
was due to the passage from the colder Atlantic water of the 
mid-channel into the warmer water of the Mediterranean basin, 
the temperature of the latter being even here somewhat reduced 
by the inflow of the former,—The dottom-temperature was found. 
to be here 55°; and this corresponded closely with that which we 
had met with in the Strait, while it was at least 5° higher than 
had been obtained at corresponding depths on the Atlantic side. 
Being desirous of determining the rate of its diminution, we took 
serial soundings at intervals of 10 fathoms down to 50, and then 
at 100 fathoms ; with the following remarkable result :— 
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Whilst we were prosecuting these inquiries, we found ourselves | 
oating Velelle, which are occa- |. 


surrounded— the surfaée_o 
great numbers of the be pile: whieh ‘axe occ 
sional visitors t our own coast, accompanied by the Porpite, 
which are more exclusively réstricted. to- warmer seas. With 
these was a great abundance of a small species of Fiz 

9'4 inch in length, the extreme transparence o enabled | 
every part of its organisation te be reat lily studied .microsco Di 
cally, its nervous system geing specially distingui 
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It will be observed that the surface temperature varied between 
69°'5 and 74°°5 = and that'whilst the highest temperatures were 
shown at Stations near the’ African coast, the lowest*presented 
itself*between Cape de Gat and Cartagena. Now the Gibraltar 
inflow is very sensibly felt at Cape de Gat, where the current ` 
usually runs atthe rate of a mile an hour ; and of the strength 
of this current we had unpleasant experience. For.on the 19th 
of i ho as fe were crossing from Station 46 towards thə 
coast, we encountered ‘a ‘strong N.E. breeze, which, 
meeting the current, worked up a considerable swell ; this pre- 
vented us from taking even a temperature-sounding on that day, 
! peculiar twisting’ or screwing movement, 
from which we were giad to escape by the subsidence of the 
breeze during the following night. During this day the surfage- 
temperature of the sea came down from the average of 72°°2 which 
it had maintained on the 18th, to66° ‘9. Had the weather been calm, 
we might have attributed this reduction to the colder Gibraltar in 
current ; but as the average temperature of the air also fell from 
73°'8 to 69°'8, and as the strong N.E; breeze Must have had a 
cooling effect upon the surface of the sea, we should have deemed 
it probable. that the- reduction of surface-temperature was due at 
least.as much to the latter as to the former of these causes, had it 


~not-been that a set of Serial soundings which we tgok at St#tion 


47 showed that the reduction extended very far down, as will be 


apparent on comparing the following results with those previously 
given p= gets foe 
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It will be seen hereafter that the observations made on our 
return voyage gave more distinct evidence of the cooling igfluence 

of the Gibraltar in-current, a 

_ At most of these stations we explored the bottom by meang of 
the dredge, with results much less profitable than we had antici- 
pated, _ Except near the coast, | g 
was rocky and unequal, the bottom was found everywhere to 
consist of a tenacious 
sand- mixed with a 
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Polyzoa, Echinoderms, Crustacea, and the smaller corals, some- 
times even better than the dredge, pick up but few shells; and 
hence our collection:-of Mollusca isealtogether a scanty one. 


Nevertheless® many of the types we did obtain were of con- | 


siderable interest. Thus at Station 45, at a depth of 207 fathoms, 
we got Zitrbo Rontettensts, Seguenza, MS. (Sicilian fossil) ; 
Scalaria plicosa (Sic. foss.) ; Odostomia oljiguata, Ph.; Philine, 
two undescribed species ; and @n interesting coral (29endrophyllia 
{Orr ugosa). : a 





m SCIENTIFIC SERIALS 


THE Geological Magazine for January (No. 79) commences withan 
articl@by Mr. 4, H. Green, on a subject which has lately attracted 
much attention, namely, the “‘ Geological Bearings of the recent 
Deep-Sea Soundings.” Mr. R. Tate contrébutes an article on 
the Invertebrate Fossils of the Lias,. which includes a useful 
table of the known Liassic genera, showing the number of 
species in eagh found in Brita and on the Continent, with 
observations on the distribution of the genera, and descriptious 
of some new species. Mr. J. Clifton Ward has a paper on 
the Development of Land, illustrated by referenges to the 
geological history of Italy and England. In an article on the 
Tiansport of Wastdale Crag Blocks, Mr. Croll eascribes the 
distribution of those puzzling boulders to the action of land-ice, 
and adduces evidence in support of the opinion that the great 
ice-covering of Scotland overlapped the high grounds of the 
North of England. Mr. Hopkinson characterises a new genus 
of Graptolites, under the name of Dicellograpsus ; it includes 
fiye species hitherto referred to Didymograpsus, 

The’ February number of the same journal opens with a note 
on the Diamond-fields of South Africa, by Prof. T. Rupert 
Jones, in which the author endeavours to correlate the scattered 
and scanty information that we possess on the geology of thatregion. 
MM. Brady and ,Cgosskey furnish lists of fossil Ostracoda ob- 
tained from the post-tertiary deposits of various localities in 
Canadf and New England, with descriptions of Six new species, 
illustrated by an. excellent plate. From the Rev. Osmond Fisher, 
we have some interesting notes on phenomena connected with 
denudation observed in the so-called coprolite pits near Hasling- 
field in Cambridgeshire ; and from Mr. Woodward a note on the 
new British Cystidean, Placocystetes Forbesiamzts of De Koninck, 
which is identified, «on the authority of Mr. Billings, with his 
Atdeocystites Huxley, ‘The numbers also contain the usual 
notices, reviews, and smaller communications. 


OF the Wurttembergische Naturwissenschafiliche Sakreshefte 
we have received the twenty-sixth volume, published in 1870, 
and™including, besides the ordinary general notices of the Pro- 
ceedings of the Natural History Society of Wiirttemberg, some 
important papers in various departments of science. -—Dr, Samuel 
Bartsch contribufes a notice of the Rotifera observed by him in 
the neighbourhood of Tubingen, which he preludes with remarks 
on the anatomy and physiology of those animals. The species 
are not defcribed, but the genera are characterised, and the 
authorcontributes valuable remarks on some of them. He 
establishes two new families: the Longisetz, for the genera Dis- 
temma, Rattulus, furcularia, and Monocerca of authors, and a new 
genus, Monommata, including Notommata tigris and longiseta ; 
and the Loricata, for the reception of Ehrenberg’s Auch/anidota 
and Srachwnaa.—Prof, Fraas describes the progress of the 
geological investigation of Wiirttemburg, and M. C. Deffner, 
the very curious structure of the Buchberg, am outlier of the 
Jura, near Bopfingen.—The most important geological paper is 
a notice of the fauna of Steinheim, relating principally to the 
remains of Miocene mammals and birds from that locality. 
This fauna includes, together with numerous well-known species 
some new forms of great interest, among which may be noticed 
especially, a species of Colobus, described by the author as 
C. grande@vus ; a new generic type allied to the badgers, and de- 
scribed as Tyochotherinm cyamoides; and species of Cheropo- 
tamus and Zapirus. The fauna is considered by the author to 
have its nearest existing representative in South-Eastern Asia 
and the great islands of the Indian Archipelago, and he regards 
the deposit as following in ozder of time, the “ Langhian stage” 
of Carl Mayer, which includes the deposits of Weiss€nau, 
Oppenheim, Radoboj, and others in Germany ; and of Arquato, 
Superga, Malta, and others in the South of Europe. This valu- 
able memoir ıs illustrated with six plates.—Prof. C. W. Baur 
reports gn recent geodetic surveys made in Wurttemberg, for the 
purpose of a European measurement of ¢ dégree: 
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Royal Society, February 9.—‘ On the Problem of the In- 
and-Circumscribed Triangle,” by A. Cayley, F.R.S.—The pro- 
blem of the in-and-circumscrided triangle is a particular case of 
that of the in-and-circumscribed polygon; the last-mentioned 
problem may be thus stated—to find a polygon such that the 
angles are situate in and the sides touch a given curve or curves. 
And we may in the first instance inquire as to, the number of 
such polygons. In the case where the curves containing the 
angles and touched by the sides respectively are all’ of them dis- 
tigct curves, the number of polygons is obtained very easily and 
has a simple expression ; it is equal to twice the product of the 
orders of the curves containing the several angles el sewn 
into the product of the classes of the curves touched by the 
several sides respectively, or say it is equal to twice the product 
of the orders of the angle-curves into the product of the classes 
of the side-curves. But when several of the curves become one 
and the same curve, and in particular when the angles are all 
of them situate in and the sides all -touch one and the same 
curve, it is a much more difficult problem to find the number of 
polygons. The solution of this problem when the polygon is 4 
triangle, and for all the different relations of identity between the 
different curves, is the object of the present memoir, which is 
accordingly entitled ‘‘On the Problem of the In-and-Circum- 
scribed Triangles ;” the methods and principles are, however, 
applicable to the case of a polygon ‘of any number of sides, the 
method chiefly made use of being that furnished by the theory of 
correspondence, 


Anthropological Institute of Great Britain and Ire- 
land, February 14.—Sir John Lubbock, Bart., M.P., F.R.S., 
President, in the chair. -The President stated that this was the 
first meeting of the ‘Anthropological Institute of Great Britain 
and Ireland,” since the union of the late Ethnological and 
Anthropological Societies under that name, and having vacated 
the chair in favour of Professor Huxleys[pocéeded to read 
a paper, ‘*On the Development of Relationships.” After some 
preliminary observations on the character of the family among 
the lower races of men, and the preponderance of the 
tribal tie, Sir John proceeded to discuss the conclusions 
drawn by Mr. Morgan trom the valuable schedules of relation- 
ships collected by him and published by the Smithsonian Institu- 
tion, especially with reference to his theory that the similarity 
between the Mohawk and Tamil systems mdicated any Ethno- 
logical affinity between those races, a conclusion which Sir John 
was unable to accept. He then proceeded ito show how in his 
opinion that similarity had arisen, and traced up the gradual de- 
velopment of correct ideas on the subject of ‘relationships from 
the system of the Sandwich Islanders, which is the lowest on re- 
cord, step by step to that of the Karens ; showing that in each 
system there are points which can only be explained on the 
hypothesis of its development from a still ruder condition. 
He then compared these actually existing systems with those 
which would be produced by a retrogression of social customs, 
and showed that the systems of the lower races all indicate pro- 
gress, and there are no instances of the existence of such a 
system as would arise in the case of degradation. He also laid 
stress on the fact that the social system is invariably in advance 
of the nomenclature of relationships, another evidence of pro- 
gress as opposed to degradazion. He showed that even in some 
European nations we have traces of earlier lower condition, and 
that therefore in the systems of relationships we have an interest- 
ing proof of the social progress of man, and the gradual develop- 
ment of family ®ties.-Mr. Hodder M. Westropp exhibited a 
Worked Flint Implement, said to have been found in a barrow, 
Ashby Down, near Ventor, Isle of Wight—The Chairman an- 
nounced that the meetings of the Instflute would, during» the 
remainder of the Session, be held on Mondays, commencing on 
Monday, 6th March. i ; P 


Chemical Society, February 16.—Prof. Williamson, F, R.S., 
President, in the chair, The following gentlemen were elected 
fellows :—-W. D. Herman, W. W. Houlder, G. Lockyer, jun., 
W. J. Lockyer, J. E. Mayer, R. Meldola, M. M. P. Muir, W, 
J. Reynolds, W. Smith, T. E. Thorpe. The following papers 
were read :—‘*On the production. of wood spirit,” by E. T. 
Chapman. The author began by remarking that the difficulties 
of obtaining correct information regarding~this production are 
very great. . The manufacturers are too jealous to disclose their 
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dak, beech. © „=€ Woods chiefly employed in wood distilling are | granite.—A paper was read from Mr. G. H. Kinahan on tolia- 
Greft pr.» Dirch, thorn, crab or apple, hazel, alder, and ashe | tion, ; . 
ad .eference is given to holly. and’ yew, whilst poplar, elm, PERTHSHIRE 


ry 


and, : 
-° *the whole of the coniferous order are avoided. The ovens 


or retorts are of various forms, and either of cast or of wrought 
iron, protected outside by brickwork against the dire effects of 
the fire. The condensers of iron and copper are constructed so 
as to*permit the ready passage of very large volumes of gas, and 
to admit frequent cleaning. The temperature at which the dis- 
tillation is conducted influences the amount of the products ; as 
a rule, greater heat yields more of the so-called naphtha, and a 
lower temperature more acetic acid. The liquid products of dis- 
tillation which form two layers, are differently treated according 
16 the object the manufacturer has in view. After having given 
a lengthy description of the various products obtained in wood 
distilling, the author went on to say that some easier and more 
exact methods of estimatitig the commercial values of the various, 
products ought to be introduced.—‘“‘ On the effects of pressure on 
the absorption of gases by charcoal,” by John Hunter. Very 
numerous experiments lead to the observations—first, that the 
amount of absorption increases with the pressure to which the 
gas is exposed ; and ‘secondly, the same changé of pressure pro- 
duces about the same amount of increase in the quantity of each 


- gas absorbed.—*‘ On the solubility of the phosphates of bone- 


ash in water holding carbonic acid,” by E. Warington. « . 
CAMBRIDGE 


Philosophical Society, February 13.-— ‘On the Great 
Oe opomni Survey of India,” by Colonel J. T. Walker, 
R.E. 


The author carefully described the process of carrying. 


out the survey and the instruments in use, pointing out 
the various difficulties which were experienced, and the mode 
in which they were overcome. He also gave an account of the 
earlier efforts in this field and pointed out the importance of 
careful survey, and the mode by which accuracy in geodelic 
investigations was secured. In conclusion he discussed the 
mathematical difficulties which presented themselves, and a 
theorem which hgd,been found useful in the reduction of ob- 
servations. Sa l 


NORWICH 


Naturalists’ Society, January 3.——The chairman read a 
paper by Mr. W. M. Crowfoot, on Spontaneous Generation. 
Alter distinguishing between the origz: of life and the xature of 
life, two very distinct subjects, which have at all times been more 
or less confounded with one another,-Mr. Crowfoot proceeded to 
review briefly the history of the theories concerning the-nature of 
life as ic eee by Hippocrates, Paracelsus, &c. ; he then 
rave a condensed history of the views concerning the origin of 
ife, and of the experiments of Redi, Needham, Pasteur, Huxley, 
and Bastian, and a résumé of the discussion which has been 
recently carried on in the columns of NATURE and elsewhere ; 
concluding with some practical remarks on the nature of epidemic 
diseases, and the important results which may arise from such 
discussions. The thanks of the meeting were voted to Mr. 
Crowfoot for his very interesting paper, which was followed by 
an animated discussion. 
DUBLIN 


Royal Geological Society, January 1t1.—Rev. Maxwell 
Close in the chair,’ Edward Hull, F.R.S., read a paper on 
the Geological Age of the Ballycastle Coalfield, and its relations 
to the Carboniferous rocks of the west of Scotland.—-Mr, John 
Leech read a paper on the moving bog of Castlerea, Co. Ros- 
common. . 


February 8.—Dr. Reynolds in the chair. Phe annual report 
of council, and statement of accounts for the year 1870 were sub- 
mitted, and the following were elected as officers and council for 
1873 :—President, the €arl of Enniskillen, F. Ę S. ; Vice-presi- 
dents, Colonel Meadows Taylor, J.“ Emerson Reynolds, Sur 
Robert Kane, F.R.S., Rev. H. Lloyd, Provost T.C. D., F.R.S. ; 
Sir Richard Griffith, Bart., LL.D. ; Treasurers, William An- 
drews, and Samyel Downing, LL.D.; Secretaries, Rev., S. 
Haughton, M D., F.R.S., and Alexander Macalister, M.D. ; 
Council, AJphonse Gages, B. B. Stoney, W. Frazer, George 
Dixon, Alexander Carte, M.D., W. H. 5. Westropp, C. R. C. 
Tichborne, Rev. Maxwell Close, Francis M. Jennings, Ramsay 
H, Traquair, M.D., R. Callwell, John Barker, M.D., John 
-Ball.Greene, Edward Hull,-F.R.S.; William H. Baily.—Mr. J. 

‘Scott Moore read a paper on a moulded piece of quartz, and 
exhibited a rernanable -specimen of dendritic markings in 


` 


` Society of Natural Science, February 2.—Dr. Bu- 
chanan White, president, in the chair. À 
stein read a paper upon the Zoology and Botany of the 

Ancients. ‘Phe pabes which was of general interest, was con- 

fined almost entirely to a consideration of the knowledge of 

naturaP history possessed by those nations*termed par excellence» 
the ancients, viz., the Greeks and Romans, and related chiefly to 

the researches of Aristotle and Pliny. Mr. W. Herd read a 

paper upon the Lepidoptera: of Moncrieffe Hill and itgneigh- 

bourhood. It was illustrated by specimens of the insects men- 

tioned, and contained the results of Mr. Herd’s own observations. 

of the habit@ of the less common species found “in the district 

selected. . " 





DIARY 


THURSDAY, FEBRUARY 23. e 
Reovat Sociery, at 8.30.—On the Mutual Relations of the Apex-Cardo- 
graph and the Radial Sphygmograph Trace: A. H. Garrod.—On the 
hermo Electric Action of Metals and Liquid: G. Gore, F. R.S. 
SOCIETY OF ANTIQUARIES, at 8.30 —-On the Topography of Jerusalem, with 
pain reference to the results obtained by the Palestine Fund Committees 
‘ ‘Thomas Leven, M.A, F.S A. (Second paper.) 
ROYAL INSTITUTION, at 3.—Davy's Discoveries: Dr. Odling. 
LONDON INSTITUTION, at 7.30 —On the Action, Nature, and Detection ot 
Poisons: F, S. Barff, M.A, F C.S. ' 


FRIDAY, FEBRUARY 24. ‘ 
Roya INSTITUTION, at g—On Rumford’s Scientific Discoveries: W. 
Mattieu Williams, 
QuEeKETT Microscoricar CLuB, at 8, 
Rovat CoLLEGE or SURGEONS, at 4.—On the Feeth of Mammalia: PR. 
Flower. z 
‘SATURDAY, FEBRUARY as. 
Rovat INSTITUTION, at 3.—Socrates: Prof. Jowett. 7 74 


MONDAY, FEBRUARY 27. o 
ROYAL GEOGRAPHICAL SOCIETY, at 8.30. 
LONDON INSTITUTION, at 4.~-On the first Principles of Biology: Prof. 
- Huxley. (Educational Course.) 
Roya. 
Flower. 


` 


TUESDAY, Fesruary 28, ® 7 


RÖYAL INSTITUTION, at 3.—Nutrition of Animals ; Dr. Foster. 7 


WEDNESDAY, Marcu i. 


RovaL Microscopicat Society, at 8.—-Notes ons the Microscopical Ex- 
amination of Waters for Domestic Use: J. Bel. a . 
SOCIETY oF ARTS, at 8.~-On the Patent Laws and their Administration, with 
a view to the Adoption of Practical Amendments: A. V. Newton. 

Roya. Society OF LITERATURE, at 8.30. ee : 

LONDON INSTITUTION, at 4.--On the first Priffciples of Biology: Prof. 
Huxley. (Educational Course ) g ; 

moran COLLEGE OF SURGEONS, at 4—On the Teeth of-Mammalia; Prof, 
Flower, 


THURSDAY, Marcu 2 z i e’ 


RovaL SocgTy, at 8.30. 

SOCIETY oF ANTIQUARIES, at 8,30. 

LinngEAN Society, at 8.—On the Tamil na nes of Plants: Rev S. Mateer. 
-—Contributions towards a knowledge of the Curcudionide : Ji. P. Pascoe. 

CHEMICAL SOCIETY, at 8, i ; , 

RovYAL INSTITUTION, at 3 —Davy’s Discoveries: Dr, Odling. ~~ 

LONDON INSTITUTION, 7.30.--On the Colonial Question: Prof. J. E. 
Thorold Rogers 
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» THE SMALL-POX EPIDEMIC m 


T present epidemic of Smalbp6x in London i is the 
most destructive, we are told, that has occurred in 


* London during the present century. This isa very painful 


, disclosure, when it has been almost demonstrated that, of 
all contagious and epidemic diseases, it is the, one over 
which man has the most control, It is a well-known fact 
tha? when persons have once had the smell-pox they 
seldom or never take it again, and that the disease known 
$ cow-pox is a modified form of small-pox, and that 
persons who have had this modified form of small-pox 
aie as little liable to take this disease as those who have 
had the small-pox itself. This was the great discovery of 
Jenner, and the practice of vaccination has „more than 


realised the hopes of its discoverer and his friends. |. 


Where vaccination has been carried out wit energy, and 
communities by wise laws or individual action have seen 


~that every child. is duly vaccinated, there small-pox has | 


not spread. It appears that where communities are 
all properly vaccinated, there, even if an isolated 
@aseeof small-pox does occur, it has no pabulum to 
feed on, and ic does not spread. It is only when the 
small-pox contagion is communicated to unvaccinated 
persons that the disease is set up, and has sufficient 
vitality to spread through a community. F orty-five 
millidns of persons died in Europe from small-pox in 
the century preceding the introduction of vaccination, 
whilst%t is'calawlated that it has not killed more than two 
millions of persons in Europe since the introduction of 
vaccination. In London, during the last century, one death 
in every fourteen Was due to small-pox. Up tothe present 
time in this century not more than one-fiftieth of the per- 
sons who have died in London have died of this disease 
Greater differences than even this have been observed in. 
some of the cities and towns of the Continent of Europe. 
At Trieste the deaths from small-pox have been seventy- 
five times les§ than .before vaccination; in Moravia, 
twenty-one times less ; in Silesia, twenty-nine times less; 
in Westphalia, twenty-five times less, and in Berlin, nine- 
teen times less.* These instances might be indefinitely 
increased, but we are anxious to show to what extent 
this disease is really controllable, 

supposing even that it is not demonstrated that small-` 
pox can be eradicated by vaccination alone, carefully 
collected statistics show that when small-pox is taken by. 
the vaccinated, it is much less fatal than Among the un- 
vaccinated. In the epidemic now prevailing in the metro-. 
polis, it is found that not more than six per cent. of persons” 
who have been vaccinated die of small-pox, whilst about 
thirty-six per cent. of those who have not been vaccinated 
die. This is the proportion of deaths observed at the 
Small-pox Hospital from 1836 to 1851, so that it will be: 
observed that the small-pox has neither lost nor increased 
in malignity. 

There is a question which we ought to allude to here, 
and that is, Does vaccination lose its protective power 7 
The best oBservers are of opinion that when vac- 
cination has been properly performed, and the system 


ible. facts of this kind are recorded in Dr. Ballard’s Essay on Vacci- 
nation,» 1868. ° ` 
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brought thoroughly under -the influence- of the tow- 
pox, a person ,has na more® liability to take, the 


Small-pox than if he had had the small-pox itself. 


But unfortunately, from various causes, vaceination 
is either improperly performed, or the disease ig only 
imperfectly developed, and in such cases it is desir- 
able that re-vaccination should be effected. .-It is not 
however, possible to say by looking at an arm, whether 
the operation has been properly performed, or the 
disease has perfectly developed. Underethese circum- 
‘stances it is no doubt desirable that every person should 
be re-vaccinated at least once in his life. The best 
time for the performance of this operation, where persons 
have been vaccinated in infancy, is between the twelfth 
and twentieth year. But in times of epidemic-every per- 
-son in the household should be re-vaccinated who has not 
been so before. 
Thus much with’ regard to our. knowledge of one 
means of averting this disease. That this means has 
not been adopted, arises partly from the ignorance of our 
population, partly from the perversity of our vestries and 
boards of guardians, and partly from the feebleness of 
our legislators. 

- The ignorance of our population | of the means of pre- 
venting ordinary diseases is astounding, and if left to 


themselves with regard to vaccination, they will do nothing, | 


from sheer ignorance of the nature of small-pox or the 
nature of its great antidote. 
testimony to this, where poor people have gxcused them- 
selves for not having their children® vaccinated, by not 
being aware of its value cr of the measures to be adopted 
to get the operation perfarmed, Surely this is one of the 
subject to be embraced by the “relations of man to the 
universe,” recommended by Professor Huxley in his pro- 
gramme of the education of enucren under the new School 
Board. 

The perversity of vestries and poii of guardians has 
much to do with the present unvaccinated state of London. 
This epidemic has not come on London unanticipated 
The medical officers of health in many districts 
warned their vestries of the coming evil, but, unfor 
tunately, from our wholly exceptional legislation i in sani- 
tary matters, the power of looking after small-pox and 


vaccination is given to the Poor Law Board. The. 


vestries have therefore thrown on the guardians the bur- 
den of providing for an attack of small-pox ; and in many 
instances little or nothing has been done, either in the way 
of looking up the unvaccinated, putting in force the vacci. 
nation laws, or treating the first cases of small-pox with 
those precautions ‘which the fearful nature of the disease 
imperatively dgmands. 

With a bundle of Acts of Parliament passed at different 
times with different objects, and giving authority variously 
to the Privy Council, the Poor Law Board, the "Home 
Secretary, and other badies, it-is no wonder that our 
Government acts feebly in sanitary matters. There have 
been no vigorous attempts on the part ofthe Government 
or the Legislature t? meet the present outburst of small- 
pox. If cows and sheep had been attacked, it is pro. 
bable that something new would have a done. 
The old machinery has, it is’ true, been- kept in 
motion. There is the Vaccination Act, which 
threatens every person with a fine wif does not have 

. T 


Our coroners’ courts bear- 


we 
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t of finding out unvaccinated children. 





his child vaccinated, But this law is.regularly set at 
defiance. Besides this, even if boards of guardians antl 
vestries are disposed to carry it out, they have no means 
There is, it is true, 
the Registration Act, but that Act does not make registra- 
tion compulsory, and in some districts of London it has 
been stated that twenty-five per cent. of the population are 
not registered. There is no machinery yet set on foot to 
enable the inspectors of vaccination to lay hold_of these 
children. Then there is the emigration of families from 
one parish to another. There is no plan of action for 
discovering these unvaccinated children in these families. 
It is vain gor one parish to look after its vaccination, if 
other parishes do not. This is an Imperial question, and 
ought not to be left to Boards of Guardians. 

_But what can we do at once, so as, if possible, to avert 


` the further course of theepidemic ? We can hardly hope, 


from past experience, that the epidemic will cease at pre- 
sent, if nothing further be done. The measures which 
a knowledge of the nature of the disease would suggest 


are as follows: 


r. There should be a vigorous attempt made at once to 
secure the vaccination and re-vaccination of all persons 
who have not yet undergone these operations. It is of no use 
to wait till such persons seek this for themselves. They 
must be found out, and found out at once. At the rate at 
which inspectors are now finding out the unvaccinated, the 
epidemic will, have spent its force, and little, if any, life 
will be saved. But if the Legislature would at once inter- 


_ fere, and insist on a house-to-house visitation with a body 


of men armed with vaccine virus, and ability and power 
to vaccinate, the whole of London might be visited, and 
every inhabitant inspected or vaccinated, in the course 
of the next month. These agents must be medical men 
or medical students, who should be paid so mucha day 
for their trouble. It is this question of paying that 
constantly hampers vestries and boards of guardians, 
They would rather see any number of people sick than pay 
to prevent their sickness. The Government must do it, and 
do it at once, or it will not be done at all. A few hundreds 
of pounds will do it, and it will save thousands that the 
small-pox would cost, 

2. Vigorous efforts should be made to stamp out each 
case of small-pox where it occurs. Every case of the 
disease should be reported to the sanitary authority of the 
district, on pain of fine and imprisonment. The person 
affected should be either removed to a hospital or isolated. 
If the latter, the isolation should be complete. Satisfactory 
evidence of the isolation should be given to the medical 
officer of health, and unless he is satisfied with the,means 
taken, some method of punishing the erring parties should 
be devised. `. Contagious diseases of all kinds may be thus 
arrésted. It is the difficulty of discovering the first cases 
that makes the spread of contagious disease so rapid and 
extensive. i 

3. Disinfection should be insisted on. This subject re~ 
quires more thought and attention than it has yet received. 
All possible means by which the poison can be conveyed 
from one person to another should be prevented. The 
poison of small-pox retains its vivaciousness or reproduc- 
tive power more tenaciously, apparently, than any other 


‘animal poison. elt can be conveyed in clothes, paper, 


thread, sting, everything thatit i is possible to usg in the 
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sick room. The doctor may take it to his patients, the 
lawyer to his clients, or the clergyman to his cowgregation 
if he has been visiting the sick. The Levitical laws 
against leprosy woyld be hardly too severe to prevent the 
spread of snfall-pox. Rules ofethe most stringent kind 
ought tê be laid down for the guidance of nurses and all 
persons ehtering the sick room. Above all, in every district 


where small-pox prevails, there should be a disinfecting ap- - 


paratus. This should be an oven not heated by gas, bue by a 
stove. 


and all kind’ of bed-clothes and wearing app@rel. These 


things should be comveyed to the store in a covered van, ~ 


which could at once be placed in the oven without opening 
it to remove its contents. Filthy rags and beds of straw 
and shavings should be burned in the stove. Such, an 
apparatus is at present at work in the parish of St. Giles. 
It should bt forthwith erected in every district in London. 
Even when tke small-pox has killed its utmost, such ovens 
will be useful for a future war with the demon of contagion 
in some other form. 

Will some philanthropic member of the House of 
Commons draw up a Bill embracing these suggestions, 
and get it passed into law as quickly as possible, so as to 
save the lives of some thousands of our population} an 
the faces and purses of many thousands more? _ l 

E. LANKESTER 
© 
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 GÙÜNTHERS CATALOGUE OF FISHES 


Catalogue of Fishes in the British Musem. By “Albert 
Gunther, M.A,, M.D., LL.D., F.R.S., F.Z.S., &c, Eight 
volumes. (London, 1859-1870.) 


ih recent issue of the eighth and last volume of Dr. 
Gunthers Catalogue of Fishes brings to a com- 
pletion one of the most laborious andeimportant zoologi- 
cal works of the present epoch. For Pr. Gunthgr’s 
Catalogue is not a mere catalogue in the ordinary sense of 
the word, but rather a more or less complete history of 
all the known members of the class of fishes. Not 
merely the higher divisions of the class, but the genera 
and species are all fully characterised, and to eath species 
is appended a list of the specimens of it containedMn the 
British Museum. References to other species, "either 
doubtful or not yet acquired by the national collection, are 
alsoadded. When it is stated that our national collection 
of fishes now contains 29,275 specimens, some idea may 
be formed of the labour that has been involved in naming, 
arranging, cataloguing, and describing such a vast mass 
of materials, Each of these specimens has to be care- 
fully examined, in many cases internally as well as ex- 
ternally, and to be compared with its brethren of the 
same and allied species, before it can be satisfactorily 
determined. Let our readers go through this process in 
the case of one fish, and they will be able to form some 
sort of idea of the amount of toil involved in repeating 
this experiment some thirty thousand times over. Dr. 
Gurther has in fact expended about thirteen years of un- 
remitting labour on this great work, and hag had the good 
fortune to bring it toa felicitous conclusion. No general 
account of fishes has been published since Lacépede and 
Schneiders edition of Bloch about the beginning of the 
present century, as the celebrated “ Histoire Naturelle des 
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The oven should be long enough to receive keds 


e clature used by the great German. 


„entiation of species. 
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Poissons” of Cuvier and Valenciennes, like too marfy 


other French publications, has never @een finished. 
When Dr. Gunther commenced his labours in 1859, 
his work was apparently intended to be confined tothe 
Acanthopterygian order of fishes, and the volumes were 
entitled accordingly. ®On the completion of this great 
order with the third volume in 1861, the scope and title of 
the publication were extended so as to embrace the whole 
class of fishes. The fourth volume, issued in 1862, was 
devoted to the Pharyngognathi and Anacanthini of Muillers 
whose sygtem Dr. Gunther has generally fqllowed. Here, 
however, he has made a slight change in the nomen- 
atomist, considering 
that the structure of the fins is of more importance than 


*that -ofethe pharyngeal bones, and therefore changing 


Muiller’sname, “Pharyngognathi acanthopteri” into“Acan- 
thopterygii pharyngognathi.’ ’ 

In the fifth volume of his work, issued in 1864, Dr. 
Gunther commenced the order Physostorii, treating first 
of the Siluroids and allied forms, which were formerly 
associated with the Salmonidz; in the sixth, published 
two years later, the Salmonidze themselves were handled. 
This group, Dr. Gunther informs. us, both on its own 


æ account and from the large amount of literature involved 


in its investigation, offers such great difficulties to the 
ichthyologist, that “as much patience and time are required 
for the investigation of a single species of it as in the 
case of othe fishes for that of a whole family.” The 
ordinary method followed by naturalists in distinguish- 
ing and determining species is here utterly inadequate ; 
andeDr, Giinther does not hesitate to assert that “no one, 
however experienced in the study of other families of 
fishes, will be able to find his way through this labyrinth 
of variations without long preliminary study, and without 
a good collection for constant comparison. Sometimes 
forms are met with so peculiarly and so constantly 
characteriged, tĦat no ichthyologist who has seen them 
evill deny them specific rank; but in numerous other 
cases one is much tempted to ask whether we have not 
o deal witha family which, being one of the most re 
cent creation, is composed of forms not yet specifically 
differentiated.” 

Dr. Gunther's preliminary remarks (vol. vii. p. 3), before 
hescommences the discussion of the true Salmones, 
well merit perusal by any naturalist engaged on the differ- 
In the Salmonide, characters such 
as the proportion of one part of the body to another, 
and the number of fin rays, which in other groups of 
fishes are generally employed for tle separation of 
species, fail entirely, and another set of characters has 
to be relied upon. To add to the confusion, some of the 
species at least zuterbreed, and “it is probable, although 
at present not yet confirmed by direct observation, that 
such hybrids mix again with one of the parent species, 
thereby producing an offspring more or less similar to 
the pure breed.” The difficulties thus added to the 
correct determination of the paneer may be easily 
understood. ; 

The seventh volume of Dr. Gunther's work, published 
in 1868, continues the history of the order Physostomi, 
and is devoted mainly to the extensive families Cypri- 
nidz and Clupeide, and to smaller groups nearly allied to 
thenf, In the eighth and sae volume, published last year, 
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Dr, Günther concludes the Physostomi with the eels and 


their allies, dnd then treats of the Lophobranchii and 
Plectognathi, which form the two*last orders of the Tele 
ostian subclass of fishes. The small subclass Digno, 
embracing only the two Lepidosirens, comes ne&t, and to 
them is appended a short notice of the recent discovery of 


thenew Australian Mud-fish, which Mr. Krefft has referred 


to the Agassizian genus Ceratodus.* Dr. Gunther states 
his inability at that period to determine whether it “ should 
be referred to the Dipnoans or to the Ganoids, or should 
form the type of a seperate subclass.” But it is well known 
that he has since received perfect examples of this won- 
derful fish, and has in preparation a memoir which will, 
no doubt, put at rest all questions upon its Structure and 
its position in the natural series, 

The Ganoids (of which, formerly multitudinous, subclass 
Dr. Gunther only recognises s¢x existing species) and the 
Chondropterygians, or Sharks and Rays, follow next in 
order, and the eighth volume concludes with the two 


. undoubtedly lowest forms of the class of fishes—the 


Lampreys and the Lancelet, an zxvertebrated vertebrate. 

The total number of specimens of fishes in the collection 
of the British Museum at the period of the close of this 
great work was, as we have already said, 29,275. These 
are referred by Dr, Gunther to 5,177 species. Besides 
these, 1,666 other species are recognised as valid, 
of which the national collection has not yet obtained 
examples, and 1,682 more are referred to as doubtful. 
“Assuming, then,’ says Dr. Gunther, that about one 
half of the latter will ultimately be admitted into the sys- 
tem, and that since the publication of the volumes of this 
work, about 1000 species have been described elsewhere, 
we may put the total “number of fishes at present known 
as about gaoo.” 

In the preface to the last volume, Dr, Gunther, besides 
giving us a general részamé of the extent of the collection 
under his charge, enters very fully into several other 
questions which are well worthy of attention, particularly 
at the present moment, when the relations between 
Government and Scier.ce are undergoing investigation by 
a Royal Commission. Whilst expeditions, fitted out by 
Austria, Prussia, and Italy, are despatched round the globe, 
accompanied by a staff of naturalists, and bringing back 
large collections of fishes to the national museums, our 
navy, it appears, is almost inert on this subject. Except 
from the Magellan Straits Surveying Expedition, to which 
Dr. Cunningham was attached as naturalist, no contribu- 
tion from our Admiralty, which has so many ships always 
afloat, has reached the ichthyological department of the 
British Museum of lats years. Yetit cannot be doubted 
that a very few words of encouragement from my Lords 
of the Admiralty would induce some of the many naval 
officers whose time must hang heavy ort their hands at 
foreign stations, to turn their attention to collecting the 
common objects of the element on which they pass their lives, 
Weassume, of course, that the expense of attaching acompe- 
tent naturalist to any foreign expedition would be so great 
that “my Lords Would not feel justified in tecurring tt /” 
Yet even the economical government of the United States 
thinks differently, and “each exploring American expe- 
dition was and still is accompanied by collectors, employed 
solely for the benefit of public museums.” 

g * See NATURE, vol, ii, a x06, 
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Weghould also, did not space fail us, like to call special 
attention to. Dr. Gunther’s remarks on the importance of 


the stifdy of the class of pikes as regards “the elucidation, 


eof some of the most® perplexing problems of Biology. 
§ No other class of vertebrates,” says our author, “is of 
equal irftportance to the geologist and palzeontologist : the 
materials for comparing the living with past creations 
being so numerous and so diversified that we cannot help 
thinking that the relation of the various epochs to one 
another will be solved in the fields of ichthyology. Al- 
though fishes are mostly hidden by the elements in which 
they live, so that the knife of .the anatomist generally 
first reveals new facts connected with their life, we have 
sufficient evidence to show that the phenomena of life: 
are more varied in their different groups than in any other 
of the higher vertebrata, and that their study will form a 
solid basis for the solution of those general biologica] 
questions which, perhaps rather prematurely, agitate the 
minds of many zoologists.” 


* 





OUR BOOK SHELF 


On the Relations between Chemical Change, Heat, and. 
Force. By the Rev. H., Highton, M.A. 


WE should not have noticed this paper, though it has, 
been sent to us for review, had it not been marked as, 
“Reprinted from the Quarterly Fournal of Science.” 
This is its sole glaim on our attention. 

To put the cont€nfs in their simplest form before the: 
reader, we may at once say that the Rev. Mr. Highton is 
a Perpetual-motionist. Not, perhaps, consciously—rather 
the reverse—but he~belongs z# fact to that singular class, 
though he would probably deny the charge with indignation, 
A. short extract or two will, however, be sufficient to prove 
it to the satisfaction of any one acquainted with modern 
physics. Take the following :—- 

“ Does there not, then, exist a power in nature for force 
to multiply force—even in the same way as life is multi- 
plied by life through successive generations, and ane living 
being may in due time become a thousand without losing 
its own vital energy ?” 

“We cannot... . produce heat without at the same 
time producing virtually in some shape or other an equi- 
valent of cold.” 

“Cannot skill, mere skill, produce a less or greater dis- 
turbance and restoration of equilibrium, and so more or 
less force ?” 7 

If these extracts, which are perhaps not the richest 
which a careful search may discover, be not sufficient for 


the reader’s amusement, we refer him to the original work. . 


If they be not sufficient to prove to him the Justice of our 
remarks, we refer him at once to some good scientific 
text-book, for he will have amply proved his need of in- 
struction. 

It would be an insult to our instructed re@ders to sup- 
pose that the fallacies of this paper require to be exposed 
seriatgn for their benefit. Ex uno disce gmmnes, One 
will be given presently. But before giving it, we must 
strongly protest against the way in which many of the 
early, and some even of the later, discoveries of Joule are 
ignored throughoue, while the attempts made to verify 
them by inferior experimenters, are put forth as original 
researches. “When, however, Joule does happen to be re- 
ferred to, the description of his experiments is wonderful 
indeed. Here is an example: ? 

“ He (Joule) churned various liquids in a calorimeter, 
and measured the increase of temperature. Butin this 
kind of motion, as, perhaps, in all cases of friction there 
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is -a pulling exertion of force, as well as one of pushing. 
ehind the arms of the paddle-wheel in the churn the 
liquid is pulled, ang is pushed before them.” 

Comment on this sort of thing would be thrown away. 

en men like Helmholtz, Rankine, and Thomsog vouch 
for the accuracy of a proposition, the world may well be 
indifferent to he crititisms of g Heath or a Highton. 
The grang founders of a rapidly progresging science can- 
not turn agide from their labours to answer frivolous 
objections, And it is strange and sad, indeed, that such 
excellent journals as the Philosophical Magazine, the 
Quarterly Fournal of Science, and the Chemical Mews 
should diminish the space at their disposal for facts, by 
affording faci@ties for the dissemination of palpable non- 
sense and error. 

As regards Electro-dynamics, Mr. Highton follows in thee 
track of several better-known men, and is thus to a certain 
extent relatively excusable for his blunders, though they 
are quite as grave as those he commits with reference to 
the general theory of Conservation of Energy. The sub- 
ject is by nommeans a very easy one, and it would certainly 
be somewhat hard to explain in a thoroughly popular 
manner the cafises of his error. His difficulties, however 
(so far as we have had patience to investigate them), are 
such as have been met and overcome long ago by Joule, 
Faraday, and Thomson. (See, especially, Thomson, 
British Association Reports, 1852.) They are due, in-great 
part, to his having confined his attention to the zz#¢ alone 


of a galvanic cell. >o 9 


Our Feathered Companions, Conversations of a Father 
with his Children about Sea birds, Song birds, and 
other feathered tribes that live in or vjsit the British 
Isles, their habits, &c. By the Rev. Thomas Jackson, 
M.A. (London: S. W. Partridge and Co.) : 


Dogs and their Doings. By the Rev. F. O. Morris, B.A. 
(London: S. W., Partridge and. Co.) @ 


THE first of the books of which we give the titles above, 
is one we cannot’take up without pleasure, because of the 
memories that its numerous illustrations bring to those 


.| who are shut up amongst bricks and mortar, of some wild 


sea-shore, sweet and tender woodland, or moor with gorse 
and fern ; all of which are the homes of birdg who would 
rather be free from the companionship of man than see 
it, and which we love all the more for their wild freedom. 
“Our Feathered Companions” is full of informatio 
about birds, telling many well-known thing? about their 
habits and lives, of which children will never tire as long 
as there are children. With regard to the childrep in this 
book, we wish our author had drawn them from nature ; 
we do not often meet with little boys who quote Greek 
out of school, and should be sorry if little girls were always 
moralising about birds being useful-to man; we cannot 
read the narrative without feeling that their lives must 
have some other- purpose beyond this, and we are glad 
that our children should be reminded by some of the little 
poems in the beok, that they should love birds for their 
beauty, and learn all they can about them, rather than kill 
them to gratify a selfish desire for possession. The 
pictures of sea-birds are almost all charming, and there 
are many more of our ‘favourite birds which, with a few 
exceptions, are very good. ; 
“Dogs and their Doings” appears to be rather a com- 
pilation of old stories of wonderfully wise and clever dogs 


than the result of fresh observation,—the most extra- . 


ordinary is of one which could pronounce words, and of 
another which understood the use of money; there are 
others which show*wonderful affection and faithful memory 
for yeats after death. The book will be intensely interest- 
ing to children who love animals, they will recognise the 
tricks and sagacity of some of their friends in the dogs 
described ; for dogs who know Sunday, and show great 
evidence of memory and reasoning powers, are to bg met 
* 
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with in almost every family where they are cherished and 
loved. Sorne of the numerous illustrations are by Harrisofi 
Weir, others after Landseer$ they gre very attractive, 
though*“few of them are new. 

Both volumes are got up in that (attractive style with 
which we are familiar from Mr. Partridge, and make v 
pretty books for presents to young’ people. e 


e e 
Class Book of Inorganic Chemistry. By D. Ylorris, B.A. 
(London: George Philip and Son, 1870.) 


TIS text-book is specially designed for pupils preparing 


for the Oxford and Cambridge Middle-class examinations® 


afd for the matriculation examination of the University 
of London. How far it will answer its purpose will be 


eseen best by the number of students who use it as their 


guide and succeed in passing such examinations. Written 
efor a special purpose, it is exempt from the criticism to which 
a general text-book would be subject, and we shall there- 
fore amply point out how the book fails, in our opinion, to 
accomplish its purpose. m i 

Nothing is more important for a student than that 
the definitions he learns should be clear and precise ; 
yet those in this work are almost uniformly bad. 
Absolute wetght, for example, is defined as “the 
amount of weighable matter in a body,” which might 
have been simplified by saying, “weight is weight.” 
Again, solution is defined as the “ perfect union of a solid 
wigh a fluid,” thus making the hydration of caustic lime 
an ‘example of solution, and excluding the solution of 
gases in liquids. 

It would be unjust to the author to state which nomen- 
clature he has adopted ; he has shown his impartiality by 
adopting nearly every one proposed ; “ potass,” “potash,” 
“yotassium hydrate,” and “caustic potash,” are used in- 
differently ; “sulphate of potassium” and “ dipotassic sul- 
phaée ” are wees as synonyms for the substance having the 
formula HKSO, But the most objectionable feature in 
the book is a certain looseness of expression, leading to 
positive errors, which is certain to perplex the student. 
Examples of fhis abound; -we need only quote a few. 
The solution of ammonia in water, we are told, “has all 
the properties of the gas ;” again, “ strontia forms with 
water a hydrate*which has all the properties of baryta 

evater,” and “lime-water has all the properties of salu- 
tions of potash and soda.” 

Several statements occur in the book which are so ab- 
surd that they can only be traced to careless revision ; but 
although they will scarcely mislead the merest tyro in the 
study of chemistry, they are none the less objectionable. 
We théught it very absurd to read that “ combustion in 
aimand in oxygen is exactly the same thing,” and we 
thought it more absurd to read that “ammonium and 
sodium are distinguished by the smell of ammonia on the 

,addition of caustic potash,” but we only arrived at the 
climax of absurdity when we read that “ nitrogen increases 
the volume of the atmosphere ; and in this way provision 
is made for winds and other things useful for man’s well 
being.” Surely after this the text-books will cease to tell 
us that nitrogen is a very inactive substance. 

It is only fair to say that the latter portions of the book 
are tolerably free from such errors as we have noticed ; 
and the chapters on the heavier metals are the best in the 
book. Questions selected from the examination papers 
of Oxford, Cambridge, and London Universities, and the 
Science and Art Department, are given in several places, 
and the book concludes with tables for the analysis of 
simple salts. It is doubtful if a work of the size and 
scope of.the one before us was at all needed, when 
there are so many excellent small manuals ; buteif such 
a one is really required, it must be much more carefully 
compiled and edited before it can be either useful or 
instructive,’ eoan : ar i i 
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LETTERS TO THE EDITOR 


e 

[The Editor does not hold himself responsible for opinions expressed 

by his Corvespondenis, No notice is taken of an8nymous 
communications, | . 


Measurement of Mass and Force» 


4 
“W. M. W.” seems to regard units of mass and forcéas things 
which are to be talked and philosophised about, rather than to 


be actually used for the measurement of concrete qualities. It is 
true that the force of gravity on a standard pound at a specified 
locality is a definite unit of force; but instead of specifying a 
locality to which reference is by common consent to be made 
(and without which consent we shall have as many different units 
as there are localities), he says, ‘‘The' assumption of a hypo- 
thetical force of gravity not dependent on latitude seems to 
stand on the same footing as the employment of a mean solar day.” 

The average length of the apparent solar day is the same at 
all places on the earth, and is called a mean solar day. I am 
curlous to see “W, M. W.’s” defimtion of a hypothetical force of 
gravity not dependent on latitude. It appears to me to be such 
stuff as dreams are made of. 

As your readers are probably nearly tired of this discussion, I 
propose to conclude it on my side by the following summary of 
the whole question :— 

Mass and quantity of matier are generally identified, and were 
identified by Newton in the opening paragraph of the Principia ; 
but I am disposed to agree with “ W. M, W.” so far as to allow 
that the comparison of cuantity of dissimilar kinds of matter is 
to a certain extent conventional, though there is, perhaps, no 
other convention which has so strong a basis of reason, If 
it is the case that all k-nds of matter consist of one elemen- 
tary material differently arranged, this convention must of 
necessity be no longer a convention, but a simple statement 
of fact, and portions of dissimilar matter which have equal 
masses, whether as measured by the inertia test or the gravitation 
test, consist of equal quantities of the elementary material. The 
rigorous agreement which is known to hold between these two 
tests, as applied to the comparison of @lifferent kinds of matter, 
may even be quoted as an argument for the existence of such a 
common material, 

Whatever we may think of this convention or assumption 
(call if which we will), the phrase a pound of matter is legitimate 
and involves no assumption. A pound of sugar is a pound of 
matter, and a pound of lead is a pound of matter, mdependent 
of all hypothesis. 

All authorities are agreed that, in treating kinetical problems, 
it is pl aan to express masses and forces in such units as to 
satisfy the relation. 

Force = Mass x Acceleration, 
which, for a body, falling freely in vacuo, becomes 
Gravitatng force = Mass x g. 

Now comes the point of divergence, the main question being 
this : shall we (I.) measure force by reference to a standard of 
mass, or shall we (II.) measure mass by reference to a certain 
{or uncertain) standard of force. I showed in my last letter 
(p. 228) that the pound is practically, in going from place to 
place, a standard of mass, not of force, and that masses in 
different localities can be more directly compared than forces, 
It is surely reasonable to measure force by reference to a univer- 
sally accessible standard of mass, rather than to measure mass by 
reference to a standard of force which, on the earth generally, is 
difficult of identification, I therefore uphold the following 
system :— 


_ I. Take a pound of matter as the unit of mass; from which 
it follows tha®the gravitating force of a pound of matter has the 


numerical value g, and the unit of force is $ gf the force with 
e £ 


which a pound of matter gravitates. 


This system was fist proposed by Gauss, for the comparison 
of magnetic forces in different parts of the earth. %t is the 
system which has been always taught by ir Wilham Thomson, 
and is adopted in Thomson and Tait’s Natural Philosophy, 
Tait and Steele’s Dynamics (except the first editign), the Reports 
of the Bnt. Assoc. Cammittee on [lectiical Standards (see 
especially the Report for 1863), Balfour Stewart’s Elementary 
Physics, and the later editions of Atkinson’s Ganot. 

If we adopt the other alternative, we -are driven to choose 
between certain subordinate alternatives, of which, with “W 
M, Ws” help, I may enumerate three. 
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Il. (1) Localise your pound of force by specifying the stan- 


+ N dard dgcality of reference where the imperial pound gravitates 


with unit force, For this unit to be generally adopted, there 
must be general agreement a® to the locality of reference, or 
what am®unts nearly to the same thing, general “agreement as to 
a definite reference-value of « If we make this 32:2, the unit 


of force, ata locality where g has any other value, will be 32° 


£ 
of the local gravitating force of the imperial pound, and the umt 
of mass will be the mass of 32'2 imperial pounds, so that the 
units will be a definite multiple of those employed in I. 

This system is sound because (though in a'roundabout way) it 
acknowledges the pound as a universal standard of- mass, which 
is everywhere to be denoted by the same number, while it de- 
notes the. gravitating forces of poundsin different latitudes by 
different numbers. 

If we take as unit of force the gravitating force of half an 
ounce at a place where g is 32, we obtain a clumsy definition of 
the Gaussian unit of force, and our unit of mass becomes the 
pound. $ 

{(2.) File or load your pounds soas to makea pound at the 
pole gravitate with the same force as another and larger pound 
at the equator. This is the only way of making the pound a 
direct standard of force to the inhabitants of the world generally. 
The unit of mass will then be g times the mass of one of these 
filed or ‘loaded pounds, and will everywhere ‘represent the same 
mass, P “ 

(3.) Let every man adopt the local gravitating force of an im- 

erial pound at the*place where he happens to be, as his unit of 
Pre, and the mass of gimpenal pounds as his unit of mass. 
This system gives a rough and ready unit of force, which is fre- 
quently adopted for rough purposes by all physicists ; but expe: 
rimental results stated in terms of it must be accompanied by a 
statement of the local value of g, to make them comparable with 
those obtained at other places. In dealing with masses in cases 
where forces are merely subsidiary, as in buying and selling goods, 
no oné would recommend the adoption of the unit of mass which 
this system gives. In cases where forces and masses have to be 
considered in conjenctjory this system has no advantage over I. 
in point of simplicity, and has the-disadvantage of requiring us 
to express both forces and masses in terms of changeable units 
which tend to confusion of ideas. It is altogether inapplicable to 
astronomy, and is not even competent to express the mass of the 


earth ; for it would make the mass of a cubic foot of matter at. 


the earth’s centre many millions of times greater than the mass 
of a cubic foot of gold or platinum at the earth’s surface. 

Writers who, without special explanation, express forces in 
pounds or grammes, and say that the mass of a body is numerically 
equal to its weight divided by g, must be classed as adopting this 
system ; for though such expressions are ambiguous in themselves, 
this is the sense in which they will usually be received and applied. 
It is indeed the system which was almost universally taught until 
the publication of Thomson and Tait’s Natural Philosophy. 

I am not quite clear as to the particular system which 
“W, M. W.” electstoadopt. He began (p. 145) by siding with 
Deschanel, who seems to adopt IT. (3). In answer to my first 
letter (p. 167), he, stated (p. 187) that “if a true pound, as 
determined at London, were carried to the North Pole, if would 
weigh more than a pound.” Ifthisbe not an adoption of IT. (2), 
itamounts to saying that at the North Pole a pound does not 
weigh a pound. In the second sentence of his last letter he 
adopts II. (1) without, however, distinctly committing himself to 
a definite locality of reference ; and as long as this point is left 
open, every man will make the locality where he happens to be 
the locality of reference, so that IT. (1) in this indefinite form de- 
generates into IT. (3). In the same letter he says, “f As a philo- 
sophical theory, I am perfectly ready to admit that the standard 
pound is most appropriately considered as a stanfard of mass, 
but the employment of this standard in a text-book for the use 
of beginners seenfs calculaged to lead to confusion.” It rather 
appears’ to me that the refusal to accept this real” standard of 
mass leads usually to a confused mixture of the systems IT, (1), IT. 
(2), II. (9); and I have shown in this letter that IT. (1), which is 
the best of the three, does, in fact, make the pound a standard 
of mass. ‘ 

I would earnestly commend to all teachets of dynamics the 
practice of Sir W. Thomson in strictly abstaining from the use of 
the word weight in all definitions and specifications relating to 
mass and force, as its ambiguous use does more than anything else 


. to confuse these subjects, The weight of a body may and most 
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e 
fequently does mean its mags st$ted in pounds, or it may mean 
the force with which it gravitates. In the one sense its weight is 
tke same whatever place it is carricd to; in the other sense it 
varies from place to places, 

I would also recof&mend for imitation Sir W. Tkomson’s 
practice of discarding the term accelerating force, which has beer 
usegl to denote what ought to be called force per unit of mass or 
intensity of force, as distinguished from amount of force. Forces 
should always bee expressed in terms gf comparable units. As 
long as the learned recognise two non-compayable measures of 
force, they can hardly blame the unlearned for recognising a third 
and confounding force with energy. 

The phrase absolute force (of a centre) is for the same reason 
objectionable. Strengii of a centre is a better designation, and 
enagneticians already speak m this sense of the strength of a 
magnetic pole. _It would be a great advantage to have a shot 
and handy name for some unit of force properly so called, and I 


venture to propose that the unit of force defined in I. be called ’ 
a Rinit, It may be formally defined as that force which, acting on ® 


an avoirdupois pound of matter for a second, generates a velocity of 
a foot per second, If we substitute gramme for pound, and metre” 
for fost, we obtain a different unit which-must be called by a 
different name, and of which 138} make one kinit. This 
numerical relation remains true, even if one of the forces com- 
ared be at the earth and the other at the moon. If any etymo- 


ogist objects to making a word derived from Greek end in z, he - 


may adopt the convenient fiction that it is an abbreviation of 
kinetic unit. „Je D. EVERETT 
Belfast i 
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The Spectrum of the Aurora 


In the Philosophical Magazine for February there is’ a 
paper by F. Zollner, on the Aurora Spectrum, in which he 
points out that, since the light of the aurora is as faint as that 
of the faintest vacuum-tube capable of being spectroscopically 
examined, while the mass of incandescent gas is #lmost infinitely 
greater, its temperature must be exceedingly low comparatively. 
He therefore supposes “that the spectrum of the aurora borealis 
does not correspond with any known spectrum of the atmospheric 
gases, only because, though a spectrum of our atrgosphere,%t is 
one of another order, and one which we cannot yet produce 
artificially.” 


` I do not know if any other observer has noted the apparent . 


coincidence in position of several of the auroral bands with those 
of a spectrum which I have occasionally obtained from air at low 
pressure, and with a feeble discharge. It is sometimes exhibited 
with great brilliancy by ordinary “lumières tubes, and is, I 

believe, in.part at least, the spectrum described by Wiillner 

(Phil. Mag., June 1869), as a new spectrum of oxygen. 1 hav& 
certainly obtained it very vividly in pure electrolysed oxygen, 

with a feeble discharge ; but some perplexing observations make 
me rather doubtful of its origin. ae 

In the annexed sketch No. 1 represents the spectrum above 
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mentioned, No. 2 that of the aurora, while No. 3 gives the lines 
of H and Na for comparison. 

I first noticed the coincidence of the yellowish-green line at 


4I with the principal line of the aurora in Jan. 1870, and since 


that time have frequently repeated the observation ; once with a 
spectroscope with a 60° bisulphide prism, and magnifying power 
of about six times. With this instrument the lines of both spectra 
appeared nebulous, but perfectly coincident. When the light 
from the vacuum tube is strong, this band appears shaded off 
gradually on the most refrangible side, but when it-is no brighter 
than the aurora this is not noticeable. 

The faint lines shown in the sketch were never bright enough 
to be compared with the same accuracy as the bright line, but 
repeated observations convince me that the positions given cans 
not be far wrong. Their relative brightness is very variable. 
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The red line,-which was so bri§iaht*in the auroral displays ok 
last October, is very rarely visiBle, and does not coincide with 
any line which I have observed. The first red line of the ,tuhe, 
specfrum is Ha, due to a trace of residual moisture. 

I think it best to publish these imperfect gesults without more 
delay, -in* the hope that they may be corrected or confirmed 
by other observers, as I am unable at present to continue the 
research. Henry R. PROCTER’ 

Royal College of Chemistry, Feb. 7e ° 





Resemblances of Plants inter se ° 


R. BENNETT, in his very interesting review of Mr. Mivart’s 
‘t Gênesis of Species” (NATURE, No. 66), refers to the close 
resemblance of an African Euphorbia and a South American 
Cactus” as@n instance of ‘‘imitation,” and to & the extraordi- 
nary reseinblance of certain Conifers to flowerless plants” as 
é‘ opposed to the theory of Natural Selection,” 

Neither example seems to be well chosen. In every case 
of supposed ‘‘mimicry” or ‘‘ imitation,” the question first 
arises, whether the resemblance between different organisms be 
or be not referable to similar conditions of life. Nobody*will 
think a dolphin “‘imitates ” a fish, nor does a climbing Tamus 
“mitate” a Humulus. These are cases of similar adapta- 
tions, but wholly unconnected with anything like mimicry in 
its true sense. An aquatic mode of life, or Mimbing habits, 
will necessitate certain peculiarities of structure, and the in- 
fluence of an epidermis precluding evaporation will be the same 
in a Euphorbia as in a Cactus. The consecutive similarities af 
detail may without straining be referred to Mr. Darwin’s ‘‘ Cor- 
relations of Development.” i 

There is still less cause, for wonder in the resemblance of 
Confers to flowerless plants, since it has been long ago shown 
by Hofmeister (‘‘ Vergleichende Untersuchungen,” 1851, cf. 
Sachs, Lehrbuch der Botanik, 1868, pp. 310 and 384) that there 
is a close affinity between Lycopodiaceze and Conifers, in spite af 
the chief boundary line of our system running between them. 
The resemblances of these respective orders therefore are scarcely 
more “extraordinary” thar. the resemblance of a Juncus to a. 
grass, nor can I comprehend, their bearing agaist the theory of 
Natus! Selecti: ; o. 

Mr. Bennett Seals rather strongly with botanists in denying tọ 
them, with rare exceptions, ‘‘a philosophic spirit.” I cannot 
think this severe criticism to be applicable to the labours of Du 
Bary, Hofmeister’ Sachs, Nägeli, S Pringsheim, and 
other contemporaries of ours ‘confining myself to my own country), 
labours alike distinguished by comprehensiveness of generalisa- 
tion and accuracy of detail. ~ 

Did Mr, Bentham really come over to ‘‘the evolutionists,” 
‘eonly within the last twelve months”? I should consider that 
he expressed his full assent to the ideas of Mr. Darwin already 
in, his addresses of 1868 and 1869. D. W. 

Frankfort-or¢the-Main, Feb. 21 





-- ‘The Genesis of Species 


Ircthis note should meét -he eye of the writer on Darwinism 
in the. North British Review for. June 1867, I should’ feel‘greatly 
obliged if he would-explain the! following passage, quoted by Mr. 
Mivart in;p. -57 of his ‘ Genesis of Species” -—‘‘ The advantage 
is utterly outbalanced by numerical inferiority. A million 
creatures are born; ten thousand survive- to produce offspring. 
One of the million has twice as good a chance as any other of 
surviving ; but the chances are fifty to one against the gifted 
individual being one of the hundred survivors.” 

Is it an assumption or the statement,of a fact that “one of the 
million has twice as good a chance as any other of surviving r” 
and how are ‘‘ the hundred survivors” arrived at? ‘ 
i STUDENS 
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- Fertilisation of the Hazel 


In NATURE for April 7, 1870 (vol. i, p. 583), Mr. Marcus 
Hartog stated, as the result of his observations, that the male cat- 
kins and female flowers of the hazel are not simultaneously deve- 
loped on the same twig, and that therefore a kind of quas-cross- 
fertilisation necessarily takes place. Although convinced at the 
time that my observation did not tally with Mr. Hartog’s, it 
was then too late in the season to submit my impression to a 
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practical test. During the past week I have closely obServed 


the hazel bushes in flower, and have found on every bush which 
has come under my notice, the female and male flowers in g*per- 
fect state of development on the sametltimate twigs, in close prox- 
imity to one anoe, the stigmas being frequently loaded with’ 
Þollen-grains, apparently from the neighbouring catkin ; at all 


events there appears no provision of nature specially to promote e 
fertilisation from other bushes. We see in fact here a confirma- ẹ 


tion of the general law suggested in my paper in the firs#number 
of NATURE, on ‘‘ The Fertilisation of Winter Flowering Plants,” 
that when plants flower in the depth of winter, and at a time when 
no or few insects are about, self-fertilisation is the rule rather 
than the exception, or in the case of unisexual flowers, as near 
an approach to self-fertilisation as is possible under the circum- 
stances. ALFREDeW. BENNETT 
Feb. 27 
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Sanitary Tests 


Dr. LANKESTER recently pointed out in NATURE that the 
existence and spread of fever were mainly owing to popular 
ignorance and the neglect of physiological laws. Since the 
article referred to was written, a greater plague has followed the 
fever then prevailing ; and we are now told that Ireland is much 
e off than England—vaccination being there-almost uni- 
versa 

This state of things seems to me but a symptom of a more 
deeply-rooted evil, viz., the general neglect of physiological and 
sanitary science among the A:gher orders as well as the lower. 


In how many large schools are the laws affecting the human. 


body and the relation of man’s frame to the destructive and con- 
structive elements which surround us systematically taught? Are 
there any? 

We talk of the gross ignorance and filthy habits of the poor ; 
but both their ignorance and their filthiness are often a part of 
the very conditions of their existence. Have we been faithful 
stewards in this great matter? . 

Allow me to draw attention to the fact that, though Govern- 
ment has greatly facilitated and cheapened the acquisition of 
other branches of science, hygiene seems entirely omitted from 
the programme. But knowledge must @estend from the higher 
to the lower levels, Ought not the heads of all public schools to 
undergo a compulsory examination in this subject? I could 
adduce instances where the greatest mischief has resulted from 
ignoranee in such high quarters, 


Aigburth, Liverpool, Feb. 25 SAMUEL BARBER 





Morell’s Geometry 


In my ignorance of the fact that there are two Morells of very 
different calibres in the literary world, I find, to my great regret, 
that I have done serious injustice to the ‘‘ widely-known” writer 
“on philosophy and grammar” and scholarly Mr. J. D. Morell, 
by attributing to him the authorship of the work on the 
“ Essentials of Geometry,” whose appearance I was compelled 
to notice so unfavourably in last week’s NATURE, Pray give 
immediate publicity to this confession of error on the part of 
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Algaroba 


AT p. 313 of NATURE (February 16) is a paragraph on the 
use of the Algaroba in the province of Catamarca, Argentine 
Republic, in which it appears to me the writer has confounded 
two or more plants. Algaroba is a name applied to Ceratonia 
siligua, to several species of Prosopis in South America,-and to 
Hymenea Courbaril in Panama. In Brazil the last-named plant 
in called Jatai, from whica, I presume, the writer of the para- 

h ım queStion has abtained his ‘‘ Hymenaa Courbaril- 
Setaiba.” The sweet fleshy pods of Prosopis dulcis, a tree widely 
spread over Southern and Central America, are*used for feeding 
cattle, and sevfral other species are employed for a like purpose in 
different parts of the tropics; it 1s therefore more than probable 
that P. dulcis is meant instead of Hymenea Courbaril. ¢ More- 
over, the pods of this latter are very thick and woody, and would 
not be easily “pounded in a wooden môrtar ;” and the tree 
cannot be well described as growing “to a height of forty feet, 
with wide-spread branches, and a rather slender stên, ’ when we 
know that it frequently attains a hundied feet ın height, and 
sixty feet in circumference. _ - JOBEN R JACKSON 

Kew, Feb. 25 i 
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e The Exeter Museum 


THE paragraph in NaTuge ot the 23rd ult., respecting the 
. Royal ə Albert Museum at Exeter, has excited my curiosity. 


Will you be so good as tg mention an instance or two in proof’ 


*that the museum ‘‘has done much towards attracting attention to 
gthe value of scientific knowledge in the West of England?” 
Itis d@ficult for a stranger to see how the case of the Plympton 
Grammar School can be ascribed to its influence. 


Feb. 25 INQUIRER 





Aurora Australis 


[Extract from 4 letter received_from Captain H. P. Wright, 
Ship Gasfarth] 

Madras, Dee. 5. 

I ENCLOSE you an account of the Aurora Australis as we saw 
itin the South, and I might also state that Mr. Pogson (Madras 
Observatory)ays that the magnetic disturbance im these two 
days, 14th and 25th October, was so great that his instruments 
would not register the amount. 


(Signed) H. P. WRIGHT 


t October24, 1870.—New moonat 6 P.M., lat. 42° S., long. 39° | 


E. ; at 7.30, as the twilight began to fadein the sky, we observed 
a bright rosy light at first resembling the reflection from a yery 
red fire in the southern heavens. It extended from W. to E., 
and was visible from 8° to 50° high, being brightest at about 35° 
or-40°. Bright stars of the first and second magnitude shone 
through it. This cloud of crimson light had nearly all faded 
away by 9 P.M., first in the south-western direction, and so on 
gradually to the south-eastward. It may have been blown along 
by the wind, which was N. W. by W., but I did not think so. 
Other light clouds were passing; the sky below was its usual 
colour, and the stars shining very low down, As soon as this 
had passed away, there came a yellowish white, or milky white, 
light in the southern'sky, and, as it were, taking the place of the 
-crimson light. I should guess ıt to be about equal to $ of the 
moon s light, ang showing a little bank of clouds of a dark-grey 
colour some 4° or 5° above the horizon underneath. This con- 
tinued until 10.40 P.M., when it suddenly assumed a grander 
appearance. ‘There was one long line of the brightest crimson 
some 8° or 9° broad, reaching up from south towards north, and 
some 70° high, fading into the normal colour of sky; tihs rose 
up a little to the west of the Southern Cross, on fiom this to the 
eastward was a great cloud or clouds of this bright crimson light, 
the bnght star Canopus &c. showing through with a deep 
yellow light, and, passing over all, cumulus clouds carried some- 
what quickly by the brisk breeze then blowing. To give, per- 
haps, a better estimate of the yellowish-white light, we could as 
long as it lasted only see the stars in the Southern Cross indis- 
tinctly. By midnight, or a little after, it all passed away, and 
we-had lightning to the S.W. in the middle watch. The follow-, 
ing night was very rainy, but the strong crimson‘ and white light 
could still be discerned.” 


» 





Aurora by Daylight 


IN NATURE of Dec, 15, a correspondent asks the question, 
“Can -Aurora be- seen in daylight?” I answer, yes, beyond a 
doubt.: In the autumn of last year (I cannot give the date 
nearer than that it was early in Ooctober) my eye was attracted 
by an unusual motion, in what at the fist glance appeared to be 
a hight fleecy cloud, but was in reality a broad ribbon of Aurora 
of a yellowish white colour, which changed its form and position 
with the peculiar streaming motion of the Aurora, sometimes 
almost fading entirely and again recovering 1f comparative 
distinctness, ' 

It was about four o’clogk in the afternoon when my attention 
was drawn to it, and I watched untl late in thè evening, and 
saw itas the dusk came on, supported by fainter streamers of 
light, which stole ont as the .darkness increased, and almost 
imperceptibly grew into one of those -magnificent auroral 
displays so-frequentl# seen here, 

The Aurora, as I first saw it, was about N.W. by N., and I 
should say 38° above the horizon, and the sky was beautifully 
clear and free from clouds. 

Will any of your correspondents inform me if the intensity 
of auroral light, as proved by its visibility in daylight, teaches 
us anything more than is at present known of the Aurora? 
And I should be mugh obliged to anyone who will inform me 


‘extended, 
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if the spectrum of lightning has ever been obtained, and if so, 
¢iow it compares with the spectrum of the Aurora. ‘ 

. W. G. THOMPSON 
Matapediac, Provifice of Quebec, Feb. 4 , e 
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- eTigers at Bay 

In Nature for Feb. 2, p. 275, & doubt is expressed as to 
whether a"tiger when in danger will ever taketo a tree. An anec- 
dote related4n vol. 2, p. 112 of De Beauvoir’s ‘* Voyage Round 
the World,” seems to settle the question :—‘‘Attacked and 
conquered by the buffalo, the-tiger bounded some thirty geet 
into the air into a cocoa-nut tree. Some twenty natives were in 
an elevated position amongst the branches of this tree’; in qne: 
and the same Smoment they let themselves fall lik® ripe fruit 
from a tree that is shaken.” G. E, D. 
Furzewell House, Torquay ° 
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Dr. Donkin’s Natural History of the Diatomaceze 


THE reviewer of the above-named work (see NATURE, vol. 
iii, p. 210) de&cribes the plates as inferior to those. in the Synopsis. 
With this opinion I fancy many will differ ; as correct repre- 
sentations of thé’ species described, they are far in advance of 
those in the Synopsis, for example, compare the figure of Navr- 
cula tumens in the latter work with Navicula rostrata in Dr. 
Donkin’s ; rwith the exception of the outline, the figure in the 
Synopsis does not resemble that species, and is inferior to Ehren- 
berg’s in the Microgeologie. Also compare N. Hebes, N. palpe- | 
bralis, N. subsahna, N. tatiuscula, N. alpina, with the corre- e 
sponding forms in the Synopsis, and I think the supenor fidefity 
of ‘Dr. Donkin’s illustrations will be conceded. 
Many of the forms in the Synopsis must have been drawn from 
memory, they are so glaringly inaccurate, e.g., Amphipleura pellu- 
cida is represented with marginal puncte, Nitzschia bilobata with 
indistinct distant strie. The marginal dots on 4. pellucida ex- 
isted only in the delineator’s imagination ; and, as every student 
of the Diatomaceze knows, N. bilobata has close but distinct striæ. 
I agree with “ W.” that the synonymy might gave beensnore 
It is, however, next to impossible to identify from 
figures or descriptions the forms intended by the early observers. 
» The desnability of giving habitats in full is questionable ; three 
or four localities are sufficient, as with very féw exceptions the 
same species would be found (the localities being similar) in any 
part of the United Kingdom. 
In conclusion, I would remark that the fgllowing species are 
not Ehrenberg’s, as stated by’ **W.,” but Gregory’s :—Navicula 
Smithi yar, fusca; N, Smithit vax. suborbicularts ; N., Smith 
var. sttescents, and N. latissima. 

I know the works of Ehrenberg, Kutzing, Rabenhorst, Grunow,. 
and Greville, but who is Cleeve ? s K.- 





PROPOSED OBSERVATI ONS | OF VENUS 


+ 
THE following circular has just been issued by the 
Observing Astronomical Society :— 

The committee of the society have decided to under: 
take a series of systematic observations of the planet 
Venus, during one complete revolution, for the purpose of 
obtaining results that shall lead to our becoming better 
acquainted with the markings which are visible on her 
surface, and.a correct knowledge of their form and per-' 
In common with other observers it has been to them 
a matter of regret that although this beautiful object 
approaches nearer to us than-does any other member of 
the solar system (our satellite excepted), yet that our know- 
ledge of its superficial condition should be far less than 
of those planets less favourably situate. In. most astro- 
nomical works the information concerning Venus is very 
meagre, whilst th® drawings of her appearance exhibit, 
in the majority of cases, merely a blank crescent. 

Yet, in turning to the ancient observations made of this 
planet, the committee have been struck by the large 
number recorded, many exhibiting well-defined markings, 
and when they considered the numerous observations of 
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< as is genegally represented. It was seem further that if a 
proper discussion and analysis of all recorded observa- 
tions were made, the result might be a large addition ta 
our knowledge of the planet’s surfage.. 

= The Commitzee, therefore, in inaugurating this im- 
portant movementpdivide the work to be done into three 
ches :— ° 





















he formation of a sub-committee of astronomical 


T 

Wers (including non-members of the society) for the 

ose of continually observing Venus during one com- 
1\odical revolution. 

he coflection of all ancient observations and draw- 

rg Of the planet. ° 

3. The collection of as mach modern data as possible 








ee) 
= from existing observations, and from public and private 
` retords. e | 
` At the conclusion of the observations of the sub-cofn- 
“mittee, the results obtained, together with the ancient and 
modern observations collected, will be placed ifthe hands 
“of a competent astronomer for complete analysis and dis- 
> cussion, when the results obtained will be published. 
“Those observers who are willing to join the “ Venus 
-Observation Sub-Committee” are requested to send their 
“names and addresses to the hon. secretary of the Society, 
-Ashley Road, Eristol, before March 10, stating the aper- 
ture and power of the instrument they intend to employ. 
-O TIS observations will commence on March 20, previous 
to which a circular, containing full instructions, will be 
~ Issued to every observer who has expressed his willingness 
to assist in the project. 
| 
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-PROFESSOR DE NOTARIS AND HIS NEW 
OOO „WORK ON MOSSES 


op i the year 1838 Professor De Notaris, of the Univer- 
“~A sities of Turin and Genoa, published a Syllabus 
“>. Muscorum, which he now calis Un lavoro giovanile (a 
juvenile work). Still it is a very useful manual for the 
“young Italian bryologist, for whom it was first written, 
~~ andto whom it gives not only the exact characters of each 
plant, but als® theis localities and the synonymy. From 
that time, year after year, he went on increasing and im- 
proving his work, till he had gathered together sufficient 
oo Wid@erials for agnew work. It was not, however, tili last 
< < year that he succeeded in persuading the bountiful muni- 
> gipality of Genoa to take his MS. in hand and publish it, 
< which they effectually did at their own cost some 
» months ago. The simple title of De Notaris work* was 
> mentioned- by one English scientific periodical ; but, except 
- Dr. Braithwaite, the well-known contributor of the “ Re- 
> cent Additions to our Moss Flora,” and Mr. C, J. Smith, 
-who recently published a “ Moss Flora of Sussex,’ accom- 
tied by a clear and really instructive paper on the 
ucture and reproduction of mosses,t I have hardly 
ard-of any other English bryologist taking account of | 
2 newly edited Atti della Université di Genoa, the | 
t of which, in large quarto, is entirely taken up by | 
t 























SE pilogo delis Briologia Italiana.” 
' I have seen,” writes Mr. Smith, “ your friend’s £Aidage, and am much 
kK with it. Whata fine work, and brought Out at the cost of the 


cipality ! When will such things occur in England?” 
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e same character made of låte years, including several | r his] agy 
important ones from members of the society, it seemed |gcomments—“in a sort of quandary (specie di peritag%a). 
~~ evideht that observation of this planet was not so difficult | whenever 
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“I really find myself ”—thus he writes in his preliminasy 





I have to produce any alterior, though obvious, 
readjustment, which might probably be attributetl to” 
some deplorable mania of upsetting end overthrowing the | 
monumental edifice of the European bryology, or even too" 
an ungracious instinct (farma/oso istinto) of seizing upon $ 
and appropriating the worxs of others. For, after 
must acknowledge that the S&ryolegta Europ 
Schimpfer) is the bible of every student of mosses,” 
Whilst admitting that any very small and app 
insignificant character may at times be useful to. 
ę natural group, De Notaris believes that such differ 
characters occasionally assumed, to complete the diagnosis- 
of some genus or species, cannot be taken as absolute and- 
invariable, and therefore he prefers to stick to the old . 
Linnean canon : Que in uno genere ad genus stabiliendum = o 
valent, minime idem in alto genere prestant; $o. ae 


Thus pointing out the different forms of cells inthe 
epicarp of Bryum cespitosum and B. erythrocarpum, and — 
seeing that it is not in the power of anyone to examine 
all the capsular membranes of each individual plant of- 
these two species, he says: “ We must not wonder if now 
and then an exception to the ruling character of the 
cells is to be found,” observing, at the same time, that a 
pretty good character for distinguishing certain natural 
groups might also be found in the specific conditions of 
the exdechrome. Another striking remark on this subject - 
he makes, where he says that “the epithet pachydermic, = >o. 
applied to the cellule of the epicarps, might easily be a 
source of error, owing to either a stronger or weaker’ 
cohesion of the chromoplasm, in which case the cellules = 
might well be pachydermic, and flocculently membrana- — 
ceous at the same time.” 

He further observes upon the variable characters of the 
inflorescence that“ Marum medium isfound both monce- 
cious and polygamous, as well as Bryum torguens and. 
Bryum pendulum, Catoscopium isnot seldom to be found .... 
moncecious as well as dicecious. Even that form, he says, - 
which Is have distinguisked under the name of Bryum 
bimoideum, may turn out at some time to be merely a 
dioecious form of B. dtzezee,” | ‘ oe 

The peristome, in his view, is but an exudation or, as it - 
were, a hypertrophy in the evolution of the capsule, not. 
an indispensable means for the ripening of the sporules, < 
Hence the reason why ke considers it, morphologically — 
speaking, as an apparatus of secondary importance, 
Thus there are specimens of Hypnum stellatum, which. 
bear their ordinary normal capsules, whilst there are 
others whose capsules are like those of the apothecia, with 
imperfect and nearly Leskeaseous peristoms. : 

Other important reflections are to be found in the same 
“ Comments,” such as the one relating to the perichetial 
leaves, which serve to distinguish a Limnobium homo 
a Hypnum better than any other distinction taken from). 
the habit of the stem or the arrangement of the lea) 
and the other on the topegraphical distribution of 
in Italy, where the great variegation of the “ Bryol 
mantle” mainly depends upon the various. constitui 
elevation, or undulation of the soil; the heights and th 
valleys, naked, or well timbered and green with copse anc 
grove, variougty contributing to their infinitely varied. 
diversifications. | en O42 F 

Among the vagrant species of all,regions he points.out 
particularly thé ryu aipinum, which, “ from the upper- 
most boundaries of the Alpine zone, spreads itself down 
to the very brackish pastures that scarcely raise them$elves 
above the sea level in the islets of the Stgait of Bonifacio.” 
Again, that gem of mosses.5 chistostega osmundaceal Bri 
Catoptridium smaragdinum) which has beer 
desideratum in the Italian flora, De Notaris in 
found himself whilst, in 1865, he was crossing th 
on his way to Mont Rosa. . . 

























| ° . a 





Ne 


"e A CONSTANT FORM OF DANIELL’S 
BATTERY* 


(GRAHAM'S discovery of the extreme slowness with whic} 
one liquid diffuses*inte another, and Fick’s mathematical 
theory of diffusion, cannot fail to suggest that diffusion alone, 


ê without intervention of a porous cell or membrane, might be ad- 


vantageously used for keeping the two liquids of a Daniell’s 
battery separate, Hitherto, however, no galvanic element with- 
out some form of porous cell, membrane, or other porous solid 
for separator, has been found satisfactory in practice. 

The first idea of dispensing with a porous cell, and keeping 
the two liquids separate by gravity, is due to Mr. C. F. Varley, 
who proposed to put the copper-plate in the bottom of a jar ;@ 
resting on it a saturated solution of sulphate of copper ; rest- 
ing on this a less dense solution of sulphate of zinc ; and im- 
mersed in the sulphate of zinc, the metal zinc-plate fixed 
near the top of the jar. But he tells me that batteries on this 

lan, called ©‘ gravity batteries,” were carefully tried in the late 
“lectric and International Telegraph Company's establishments, 
and found wanting in economy. The waste of zinc and of sul- 
phate of copper was found to be more in them than in the or- 
dinary porous-cell batteries. Daniell’s batteries without porous 
cells have also been tried in France, and found unsatisfactory 
on account of the too free access of sulphate of copper to the 
zinc, which they permit. Still, Graham’s and Fick's measure- 
ments leave no room to doubt but that the access of sulphate of 
copper to the zinc would be much less rapid if by tre diffusion 
alone, than it cannot but be in any form of porous-cell battery 
with vertical plates of copper and zine opposed to one*another, 





GROUND PLAN OF NEW BATTERY 
as are the ordinary telegraphic Daniell’s batteries which Mr. 


Varley finds superior to his own “‘ gravity battery.” The com 
parative failure of the latter, therefore, must have arisen from 
mixing by currents of the liquids. All that seems necessary, 
therefore, to make the gravity battery much superior instead of 
somewhat inferior to the porous-cell battery, is to secure that the 
lower part of the liquid shall always remain denser than the 
upper part. In seeking how to realise this condition, it first 
occurred to me to take advantage of the fact that saturated solu- 
tion of sulphate of zinc is much denser than saturated solution of 
sulphate of copper. It seemst that, at 15° temperature, saturated 
aqueous solution of sulphate of copper is of 1'186 sp. gr., and 
contains in every 100 parts of water 33°I parts of the crystalline 
salt; and that at 15° the saturated solution of sulphate of zinc is 
of sp. gr. 1°44, and contains in every 100 parts of water 140°5 
sof sulphate of zinc, both results being from Michel and 
Crafts experiments.{ tience I made an element with the zinc 
below; next it saturated solution of sulphate of zinc, gradually 
diminishing to half strength through a few centietres upwards ; 
saturated sulphate of copper resting on this; and the copper-plate 
fixed above in the sulphate of copper solution. In the be- 
ginnipg, and for some time after, it is clear that dhe sulphate of 
copper can have no access to the zinc otherwise than by true dif- 
fusion. I have found this anticipation thoroughly realised in 
trials continued for several weeks ; but the ultimate fate of such 
a battery is that thg sulphate of zinc must penetrate through 
the whole liquid, and then it will be impossible to keep sulphate 
of copper separate in the upper part, becavfSe saturated solution 
of sulphate of zinc certainly becomes denser on the introduction 
of sulphate of copper toit. To escape this chaotic termination, 
I have introduced a siphon of glass with a piece of cotton wick 


* From the Proceedings of the Reyal Society. 


t Storer’s Dictionary of Solubilities of Chemical Substances, Cambridge, 
Massachusetts : Sever ang Francis, 1864. o 
t Ann, Ch, et Phys. (3) Vol, xli. pp. 478, 482, 1854. 
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along its length inside it, so placed as to draw off liquor very 
gradually from a level somewhat nearer the copper than the®zinc ; 
and a glass funna, also ‘provided with a core of cotton 
wick, by which water semisaturated with sulphate of zinc may 
be continually introduced at a somewhat lower level. 4 galvanic 
Qement thus arranged will undoubtedly continue remarkably 
constant for many mofiths ; but it has one defect, which prevents 
me from expecting permanence for yars. The zinc being below, 
must soer or later, according to the les® or greater vertical 
dimensions of the cell, become covered with precipitated 
copper from the sulphate of copper which finds its way (however 
slowly) to the zinc. On the other hand, if the zinc be above, 
the greater part of the deposited copper falls off incoherently 
from the zinc through the liquid to the copper below, where it goes 
no mischief, Ptovided always that the zing be not 4malgamated, 
—a most important cgndition for permanent batteries, pointed 
out to me many years ago by Mr. Varley. Placing the zin® 
above has also the great practical advantage, that, even when 
after a very long time it becomes so much coated with metallic 
copper as to seriously injure the electrical effect, it may Be removed, 
cleaned, and replaced, without otherwise disturbing the cell ; 
whereas if the zinc be below, it cannot be cleaned without empty- 
ing the cell añd mixing the solutions, which will entail a renewal of 
fresh separate sglutions in setting up the cell again, I have therefore 
planned the ellawiae form of element, which cannot but last 
until the zine is eaten away so much as to fall to piecés, and 
which must, I think, as long as it lasts, have a very satisfactory 
degree of constancy. 

‘he cell is of glass, in order that the condition of the solu- 
tions and metals which it contains may be easily seen at. any 
time. It is simply a cylindrical or rectangular jar with g fla® 
bottom. It need not be more than ten centimetres deep ; but it 





SECTION 


may be much deeper, with advantage in respect to permanence 
and ease of management, when very small internal resistance is 
not desired. A disc of thin sheet copper is laid at its bottom. 
A properly shaped mass of zinc is supported in the upper part 
of the jar. A glass tube (which for braving will®be called the 
charging-tube) of a centimetre or more internal diameter, endif 
in a wide saucer or funnel above, passes through the centre of 
the zinc, and is supported so as to rest with itslower open and 
about a centimetre above the copper. A glass siphon with 
cotton-wick core is placed so as to draw liquid gradually 
from a level about a centimetre and a half above the copper. 
The jar is then filled with semisaturated sulphate of zinc 
solution. A copper wire or stout ribbon of copper coated*with 
india-rubber or gutta percha passes vertically down through the 
liquid to the copper plate below, to which itis riveted or soldered 
to secure metallic communication. Another suitable electrode 
is kept in metallic communication with the zinc above. To put 
the cell in action, fragments of sulphate of copper, small enough 
to fall down through the charging tube, are placed in the funnel 
above. In the cfurse of a very short time the whole liquid below 
the lower end of the charging tube becomes saturated with 
sulphate of copper, and the cell is ready for use. It may be 
kept always ready by occasionally (once a week for instance) 
pouring in enough of fresh water, or of water quarter saturated 
with sulphate of zinc at the top of the cell, to replace the liquid 
drawn off by the syphon from near the bottom. A cover may be 
advantageously added above, to prevent evaporation. When 
the cell is much used, so that zinc enough is dissolved, the liquid 
added above may be poe water ; or if large internal resistance is 
not objected to, the liquid added may be pure water, whether 
the cell has been much used or not ; lait after an interval, duri 
which gthe battery has not been much in use, the liquid added 
ought to be quarter saturated, or even stronger solution of sul- 
phate of zinc, when it is desired to keep down the internal 
resistance, It is probable that one or more specific gravity beads 
kept constantly floating between top and bottom of the hetero- 
geneous fluid will be found a useful adjunct, to guide in jpdging 
whether to fill up with pyre water or with sulphite of zinc solu- 
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tion, They may be kept in a place convenient for observation 
by caging them ima vertical glass tube perforated sufficiently to 
secure equal density in the hcrizontal layers af liquid to be tested 
by the floafers, ` 

An extemporised cell on this plan was exhibited to the Roya} 
Society, and its resistance (measured as an illustration of Mance’s 
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) 
zinc, alittle less than half saturated with sulphate of zne, as» 
it seems, from the observations of vantous experimenters that, the 
resistance of water" semisatarated with sulphate of zinc ig con- 
,sierably less than that of a saturated golution.” ‘A still more 
serious inconvenience than a somewhat increased resistgnce has 
been pointed out to me by Mr. Varley as a consequence of allowing 
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method, described in the first of his fwd previpus communi- | sulphate of zinc to accumulate in the battery. Sulphate®f zinc 
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cations) was found to be %29 of an Ohm (that is to say, 
290,000,000 centimefres per second). The copper and zific plates 
of this cell, being circular, were about thirty centimetres in 
diameter, and the distance Letween them was about 7'5 centi-- 
metr A Grove’s cell, of such dimensions that forty in series 
would give an excellent electric light, was also measured for 
resigance, and found to be -19 of an Ohm, Its intensity was 
found to be 1%8 times that of the new cell, which? is the usual 
ratio of Grove’s to Daniell’s. Hence segenty-two of the new 
cells would have the intensity of forty of Grove’s. But the 
resistance of the seventy-two in series would be 209 Ohms, as- 
against 76 Ohms of the forty Grove’s; hence, to get as 
powerful an“electric light, threefold surface, or else diminished 
resistance by diminished distaace of the plates, would be required. 
How much the resistance may be diminished by diminishing the 
distance rather than increasing the surface, it is impossible to 
deduce from experiments hitherto made. a 

Two or three cells, such as‘the one shown to the Royal 
Society, will bé amply sufficient to drive a large ordinary turret- 
clock without a weight ; -and the expense of maintaining them 
will be very small in comparison with that of winding the clock. 
The prime cost of the heavy wheel-work will be avoided by the 
introduction of a comparatively inexpensive electro-magnetic 
enging For electric bells, and all telegraphic testing and sig- . 
nalling on shore, the new form of battery will probably be found 
easier of management, less expensive, and more trustworthy, than 
any of the forms of battery hitherto’'uced.~ For use at sea, it is 
probable that the sawdust Daniell’s first introduced on board the - 
Agamemnon in 1858, and ever since ‘that time very- much. used 
both gt sea and on shore,. wi-l still be found the most, convenient 
form ; but thenew form is certainly better for all ordinaryshoreused. 

The gccompanying drawing represents a design suitable for 
the ele@tric lighteor other pu: poses, for which an interior resis- 
tance-not exceeding y of an Ohm is desired. The zinc is in the 
form of a grating, to prevent the lodgment of bubbles of hydro- 
gen gas, which I find constantly, but very slowly, gathering upon 
the zincs of the cells I have tried, although the solutions used 
have no free acid, unless such as may come from the ordinary 
commercial sulphate of copper and commercial sulphate of zinc 
crystals which. were wed. 

The principlt which I have adopted for keeping the sulphate 
of copper from the zinc is to allow it no access to the zinc except 
by true diffusion. This principle would be violated if the whole 
m@s of the liquid contiguous to the zinc is moved ‘toward the 
zinc, Such amotion actually takes place in the second 
form of element (that which is represented in the drawing, ` 
and which js undoubtedly the better a of the two) every time 
the crystals of sulphate of copper are dropped into the charging- 
tube,” As the crystals dissolve, the liquid again sinks, -but not 
through the whole range through which it rose when the crystals 
wereimmersed. It sinks farther as the sulphate of copper is 
electrically precipitated on the copper plate below in .course of 
working the battery. Neglecting the volume of the metallic 
copper, we may say, with little error, that the whole residual 
rise is that corresponding to the volume of water of ctystallisa- 
tion of the crystals which have been introduced and used. It 
becomes, therefore, a question. whether it may not become a 
valuable economy to use anhydrous sulphate of copper instead 
of the crystals; but at present we.are practically confined to 
the ‘‘blue vitriol” crystals of commerce, and therefore the 
quantity of water added at the top of the cell from time to ‘time 
must be, on the whole, at least equal to.the quantity of water of 
crystallisation introduced below by the crystals. Unless a cover, 
is added to prevent evaporation, the quantity of water added 
above must exceed the water of crystallisation introduced 
below by. at least enough to supply what has evaporated. < There 
Gught to be a further excess, because a downyvard movement of 
the liquid from'the zinc to the level from which the syphon graws 
is very desirable to retard the diffusion of sulphate of. copper 
upwards to thé zinc. Lastly, this downward movement is also 
of great value to carry away the sulphate of zinc as it is generated 
in the.use of the battery. The quantity of water added-above’ 
ought tq be regulated so as to keep the liquid in contact with the 
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crystallises over the lip of the jar, and forms pendants like icicles 
outside, which act as capillary siphons, and carry off liquid. Mr. 
Varley tells me that this curious phenomenon is not unfrequently 
observed in telegraph batteries, and sometimes goes so far as to 
empty a cell and throw it altogether out ofaction. Even without 
¢hbis extreme result, the crystallisation of zinc ab@ut the mouth ot 
the jar is very, inconvenient and deleterious. It is of course 
altogether avoided by the plan I now propose. 
, In conclusion, then, the siphon-extractor must be arranged to 
carry offall the water of crystallisation of the sulphate of copper 
decomposed in the use of the cell, and enough of water. besides 
to carry away as much sulphate of zinc as is formed in the use of 
the battery. Probably the most convenient mode of working 
the system in practice will be to use a glass capillary siphon, 
drawing quickly enough to carry off in a few hours as much water 
as is poured in each time at the top ; and to place, as shown in the 
drawing, the discharging end of the siphon, soas to limit the 
discharge to level somewhat above the upper level of the zinc 
grating. It will no doubt be found convenient in practice to add 
measured amounts of sulphate of copper by the charging-tube each 
time, and at the same time to pour ina measured amount of water, 
‘with or without a small quantity of sulphate of zinc in solution. 
As 100 parts by eee of sulphate of copper crystals contain; 
as nearly as may be, 36. parts of water, it may probably answer 
very well to put in, for every kilogramme of sulphate of copper, 
half a kilogramme of water. Experience (with the aid of spe- 
cific-gravity beads) will no doubt render it very easy, as a per- 
fectly methodical action involving very little labour, to keep the 
battery in good and constant action, according to the circum- 
stances of each case. nes, LON war j 
When, as in laboratory work, or in arfanfements for lecture- * 
illustrations, there may be long intervals of time during which 
the battery 1s not used, it’ will be convenient to cease adding 
sulphate of copper when there is no immediate prospect ot 
action being required, and to cease pouring in water when little 
or no colour of sulphate of copper is seen in the solution below. 
The battery is then in a state in which it may be left untouched 
for months or years. All that will be necessary to set it in action 
again will be to All it up with water to replace what has evapo- 
rated in the interval, and stir the liquid in the upper part of the 
jar slightly, until the upper specific gravity-bead is floated to 
near the top by sulphate of zinc, and then to place a measured 
amount of sulphate of copper in the funnel at the top of the 
charging-tube. W. THOMSON” 
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NOTES 

AT. the Anniversary Meeting -of the Geological Society, 
held on the 17th ult., the Wollaston Gold Medal was presented 
to Prof. Ramsay in recognition of his many researches in prac- 
tical and in theoretical geology ; and the balance of the proceeds 
of the Wollaston Donation Fund was given to Mr. Robert Ethe- 
ridge in aid of the publication of his great stratigraphical 
“Catalogue of British Fossils,” A report of the interesting 
proceedings on the occasion will be found in another column. 
Mr. Prestwich was re-elected President of the Society for the en- 
suing year. ` e` ~~ E 

A STATUTE was promulgated last week in Convocation at Ox» 
ford enlarging the powers of the delegages of **finattached stu 
dents,” whom {t is proposed to allow to admit students after 
examining them in one of the subjects already permitted (2.4, 
Classics and Mathematics), ‘‘ together with some other subject re- 
icognised in the schools of the University * (e.g., Physical of 


_Natural Science), © 


: e . 
We are indebted to Harper’s Weekly for some of the interest- 
ing notes on science in America, which we are able to furnish 
this week, in advance of their publication there. This magazine 
provides its readers with an important and interesting summary in 
each issue of the progress of science on thatgside of the Atlantic, 


to S 


352° ¢ 


Pr. WILLIE KUHNE, at present Professor of Physiology at 
AmBierdam. has been called to occupy the chair left vacant at 
Heidelberg by the removalwf Helmholtz to Berlin. 


It is with great pleasyre that we hear fon the Abbé Moign8 


* that the publication of Les Mondes will have recommenced before 
this, on, March 1. 


Though the Abbé has escaped uninjured from 
the bombardment, a portion of his fine library was destroyed by 
a Prussian shell. We are still withont files of any of the Paris 
papers. , 

IN reply to a question in the House of Commons on Friday 
night last, Mr. Ayrton said that considerable progress had been 
made in the preparation of the plans for the erection of the 
Natural History Museum at South Kensington, but until they 
had been completed it would be impossible for them to receive 
the sanction of the Government. 

Tue lectifres of the present year for the Royal College of 
Physicians will be delivered at the College, Pall Mall East, at 
five o’clock on each of the folowing Wednesdays and Fridays 
Gulstonian lectures—-Dr. Gee, March 3, 8, 10, ‘On the Heat of 
the Body ;” Croomian lectures— Dr. Parkes, March 15, 17, 22, 
‘t On some points connected with the Elimination of Nitrogen 
from the Human Body ;” Lumleian lectures—Dr. West, March 
24, 29, 31, “On some disorders of the Nervous System m 
Childhood.” 

THE third course of Cantor Lectures for the Session of the 
Society of Arts will be delivered by Dr. T. S. Cobbold, F.R.S., 
and will treat of ‘‘Our Food-producing Ruminants, and on the 
Parasites which reside in them.” The course will commence on 
Monday, the 17th of April, and will be continued on subsequent 
Monday evenings till completed. These lectures are open to 
members, who have also the privilege of admitting two friends 
to each lecture. ® è e 


Mr. ANDREW MURRAY will, during the following season, de- 
liver a short course of lectures for the Royal Horticultural So- 
ciety on Economic Entomology, especially m its relations,to Hor- 
ticulture and Forestry. Mr. Murray has been mainly instrumental 
in forming the Society’s collection of Economic Entomology ex- 
hibited infthe South Kensington Museum. 


FLORIDA has, this winter, its usual complement of scientific 
visitors, who are engaged in prosecuting investigations up6n its 
natural history. Mr. E. J. Maynard, of Massachusetts, 1s ex- 
ploring the ornithology of the keys and the southern portion of 
the State; Mr. N. H. Bishop, of New Jersey, and Mr. George 
A. Boardman, of Maine,-are at work with a similar object about 
Jacksonville. Professor Wyman, of Cambridge, ıs also making 
use of the opportunities of his third or fourth visit to the State 
in the critical examination of the ancient mounds and shell heaps 
which abound everywhere. 


Dr. PACKARD has lately announced the discovery, by Prof. 
Verrill, of a dipterous larva of the genus Chironomus, at a depth 
of 120 feet, ın the vicinity of Eastport, Maine. He also describes, 
a mite, or Acarus, as occurring ata similar depth. He has not yet 
ascertained whether, like other species of the genus, the latter 
lives, in any of its stages, in the gills of the lamellibranchiate 
mollusca. . 

A RECENT communication to the Staté Department from the 
Unitell States consul at St. Helena, states the fact that the white 
ants, which have effected a lodgment in the island, are rapidly 
destroying everything upon it. No wood but teak, and some- 
times not even that,eescapes their fangs ; and numbers of houses 
in Jamestown have been fairly gutted by them—doois, window- 
seshes, floor and roofs, all being eaten up, leaving nothing but 
the bare walls. 


Tue following isa list of the German learned men connected 
with the French Académie des Sciences, copied from the Comptes 
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° Rendus, although some of them”have died since the investment of. 


the city, but their names were not erased from the list for want 
of official notification :—Faur Associates, MM. Ehrenberg, 
Liebig, Wohler, Mummer: thiee mathematicians, Neumann, 
Weierstrass, Kronecker; one mechanician, Clausius; thfee 
@tronomers, Hansen, Argelander, Peters; three physicists, 
Weber, Mayer, Kirchheff; two chemists, Bunsen, Hofmann ; 
three mineralogists, Naumann, Rose Haidinger ; four botanists, 
Mohl, Braun, Hofmeister, Pringsheim; one atomih Siebold ; 
three surgeons, Virchow, Rokitansky, Sebert, 


THE special correspondent of the Times gives the follwing 
account of the effects of the bombardment on the Jardin des 
Plantes :—Noefewer than eighty-thiee shells had dallen within ` 
this compaiatively limited area. On the night of January 8 and 
9 four shells fell into the glass houses and shattered the greate® 
partof them to atoms. A heap of glass fragments lying hard 
by testified to the destruction, but the effect of thesshells wds 
actfally to pulverise the glass, so that it fell almost like dust over ` 
the gardens. ‘The consequence was that nearly the whole of this 
most rare amd valuable collection was exposed to one of the 
coldest nightseof the year, and’whole families of plants were 
lalled by the frost. Some of the plants suffered the most singular 
effects from the concussion ; the fibres were stripped bare, and 
the bark peeled offin many instances, All the Orchids, all the Clu- 
siacee, the Cyclantheze, the Pandaneze were completely destroyed, 
either by the shells themselves or by the effects of the cold. The 
large palm-house was destroyed, and the tender tropical coment# 
were exposed to that bitterly cold night; yet, singularly enough, 
although ' they have suffered severely, not one has yet died, 
All through the whole of the fortnight during which these 
gardens were subjected to this rain of shells°MM. Decaisne, 
Chevreutl, and Milne-Edwards; remained at their posts, unable 
to rest, and have since, at their own expense, repaired the damage 
done, trusting that whatever form of government Frant may 
choose, it will not repudiate its debts of honour. M. Decaisne 
is making out a list of his losses,"a large proportion of which 
might possibly be supplied from Kew, whilesowners of private 
collections might also be glad to testify their sympathy and in- 
terest in the cause of science by contributing whatever they may 
be able to spare as soon as the amount and® nature of the loss is 
ascertained, The animals fared better *than the plantse- 
not only have none of them been eaten by the population 
of Paris, as the latter fondly suppose, but alghough seveml 
shells burst among them, they have escaped uninjured. 
OF course, when food was so scarce for human beings, the 
monkeys and their companions were put upon short allowance. 


This fact, coupled with the extreme rigour of the season, incteased 


the rate of mortality among them, and one elephant died, but 
was not eaten. The two elephants and the camel that were 
eaten belonged to the Jardin d’ Acclimatation, and had been ra 
moved 1n the early stage of the siege from their ordinary home 
in the Bois de Boulogne, for safety, to the Jardin des Plantes, 
where, however, # would appear, it was not to be found. The 
birds screamed and the animals cowered,.as the shells came 
rushing overhead and bursting near them, as they do when some 
terrific storm frightens them ; latterly they seemed to become 
used to it. 


WE have great pleasure in announcing that the Museum of 
Natural History at Strasburg has escaped the bombardment of 
the town. One shell entered one of the corridors and destroyed 
a small collection of chalk fossils, and a few fragments of a shell 
decapitated two or three birds. The concussion caused nearly 
all theeglass in the cases to be broken. But the fine collections 
of mammals, of birds, and of fossils, the result of many years of 
labour of Prof. Schimper, are perfectly untouched. This has 
not been the case with some- of the Pa collections in the 
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town, and one, a collection of Europear Lepidoptera, belonging 
to the Țaxidermisz of the museum, was scattered into dust, 


- WE learn yvith great regret that the Sociét@d’ Acclimatation 
of Paris has thought it necessary to pass a resolution erasing 
from the lis? of its members all sovereigns and princes of German 
States engaged inf the late war against France, ‘* considérant que 
la manière dont le bombardem®nt de Paris a été effectué par les 

earmées allemandes constitue un acte contraire au droit de$ gens, 
ginsi qu’aux plus simples notions de P humanité,” 


AmouG the experiences of the Mount Washington winter 
paity may be mentioned an exposure to perhaps the greatest cold 
ever récorded iw the annals of science. The temperature of 40° 
below zero was nct in itself unusual; but tg this was added a 
hugricane blowing at the rate of ninety miles an hour. The 
combination of such a wind with the temperature indicated 
would probably have been entiely unsupportable but for the 
means of protection enjoyed by the party in the dwelling which 
had been fitted up expressly foz their accommodation. | 


Pror. J. Younc has recently brought the question of the 
education of the mining engineers before the Institution of Engi- 
neers for Scotland. His proposals for its amelioration are as 
follows :—‘* 1. Great improvement in secondary schools, especially 
in teaching arithmetic, geometry, elements of natural philosophy. 
2. The establishment in some large towns, such as Liverpool and 
B@mingham, of colleges on the Scottish model, or on that of 
Owens College—fairly well endowed—giving chiefly general 
scientific training, with a few special technical chairs, 3. The 
practical recognition of the value of scientific training by engi- 
neers who take prpffls. (a)' By giving free pupilships or valuable 
scholarships ; (4) By admitting as pupils only those who have 
passed certain recognised examinations ; (¢) By co-operating 
with collgtes as examiners; (a) By inserting in agreements with 
their pupils that during winter they shall attend certain classes ; 
(e) By giving some privileges, in connection with engineering 
societies, to graduates,” 


WE regret to learn that the fine specimen of Pandanus odora- 
tissimus in the Botanical Gardens at Glasnevin, near Dublin, has 
teen completely destfoyed by the attacks of a fungus, in all 
prowability the same tMat has destróyed the Screw Pine in the 
Breslau Gardens, as referred to by Prof. Oliver in a late number 
of this journal, The Glasnevin plant was nearly fifty years old. 


Messrs. BELL “AND DALDY-will shortly publish. ‘‘ Outlines 
of Magnetism and Electricity for Public Schools and Science and 
s A ‘ 
Art Examinations,” being notes of a course of lectures delivered 
at the Royal Schcol of Naval Architecture, with an introduction 
on the First Piinciples of Physics, by W. F, Barrett. 


WE learn from the British Medical Journal that Dr. Thorne 
Thorne, who has been very successfully engaged for several years 
as an occasional inspector under the Privy Council, and who 
more especially led to the exposure of the cause! of the Terling 
epidemic, has been appointed to a permanent position under the 
Privy Council. 


THE British Medical Journal states that the rumour that Dr. 
Liebreich, the distinguished ophthalmologist of Paris, was hkely 
to be appointed ophthalmic suzgeon and lecturer at St. Thomas’s 
Hospital, is likely to be realised. The reputation of Dr. Lieb- 
reich is more than European, and his services to ophthalmo- 
scopic science and practice are such that he may fairly claim to 
be considered as almost the founder of our present school of 
ophthalmoscopy. ‘The services which he has rendered to scfnce 
are cosmopolitan, and we feel assured that if, under the existing 
state of affairsin Paris, Dr, Liebreich elects to take up his resi- 
dence in London, his services, reputation, and personal charac- 
ter will gecure fox him that welcome which the English profes- 
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sion has always been wont to extend to distinguished men of 
wience of every nation, and which well becomes the members 
of a liberal professiqn in a country froud of its freedom and 
hoapitality. fo 


P + 

Two natives of the Garrow Hills in Madras aie to be trained as 
vaccinators to practise in their tribe, which suffers severely,from 
smail-pox. On the other hand the villages in Kunnool oppose 
the entrance of vaccinators by force, and hide their children in 
the jungle, i i 

THE Siam papers repoit the fortunate news of the capture of 
ay albino or white elephant. He had been brought to the 
capital in state, and will in due time succeed to the highest dig- 
nities of state, the chief white elephant ranking next the Queen, 
‘and the heir apparent coming next only to this elephant. 


Mr. W. KING, of the Indian Geological Survey, r@ports from 
Ballary, in Madras, that he doubts the reported discovery of coal 
in that district. 


THE Homeward Mail states that the cold has been so intense 
at the Mulher in Scinde lately, that on January 24th icicles were 
found on the works connected with the viaduct in that place. It 

‘is hardly possible to believe this phenomenon were it not com- 
municated by a reliable eye-witness, 


A PAPER, read to the Academy of Sciences, Paris, during the 
‘siege, gives some very interesting information about the great 
'cold experienced there, and ics occurrence in former years. In 
the fifty years from 1816 to 1866, the average temperature of the 
month of December has been 3°54° Centigrade above zero, but 
December, 1870, gave an average of 107° C. below zero, thus 
showing How far below the average the cold of last year was, In 
the Annales de la Société Metéorologigue, vol. v., 19H1, isa paper 
by M. Renou, ‘On the Periodicity of Great Cold.” In this he 
shows that about every forty years there comes round a series of 
cold winters, ın general five or six together, of which the*central 
one is the, coldest of all. Hus researches extend back to the 
fifteenth century, but to take recent times he notices the gieat 
frosts and cold winters which group themselves round the years 
1709, 1748, 1789-90, and again in 1829-30. From these facts 
he predicted in 1860 that zhere would be a group of severe 
winters round the winter of 1870-71, 


In furtherance of the British Guiana Local Exhibition to be 
held in that Colony during the present year, the Committee of 
Correspondence has issued an address to the ‘‘ Farmers and 
other Proprietors of the Soil,” calling upon them energetically 
not only to aid the Exhibition by:simply sending specimens of 
the products of the Colony ta be seen, passed by, and forgotten, 
but to bear in mind’how many useful products are. lost to com- 
‘merce through lack of continued exertions in the cultivation of 
the plants and the supply of the home market, and_pointing out 
“how that Exhibitions “can never be regarded as entirely satis- 
factory until additions are permanently made to the stock of 
commodities which are in daily use at home, as well as to the 
list of such as make the resources and the importance of the 
Colony known and esteemed in the markets of the world.” 
British Guiana is Ê colony rich in natural productions, and it is to 
be hoped that the pamphlet will be read and digested by those 
to whom it is addressed. e ° 


ANOTHER tigress is recorded as dead in India, at the hands of 
Major Dares, of the Madras Presidency, and none too Soon. 
IShe had, in seven years, killed above rgoepeisons in a few 
‘villages, so that matty families had left, and a great part of the 
land had gone out of cultivation, l : s 


ON the 28th October two shocks of earthquake were felt a; 
' Shikarhera, in Upper Scinde. On the Ist November a severer 
shock was felt in the Timnevelley district than ever had been 
known inthe memory of man. The shocksgvere undulatory, 
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WE reprint from tRe British Medical Fournal the 
draft scheme of the committees of the Royal Cel- 
l] ges of Physicians and Surgeons, and the Society of 
Apothtcaries, in the form in which it was-presented to the 
Collage of Physicians at their Comitia and approved. 
In this form the scheme differs essentially from that of 
last year. This is no longer, as it now appears, a scheme 
for a minimum qualification for English practitioners, 
complete, unified, and preliminary in all respects to higher 
diplomas. : 
The followfng is the draft scheme s=- ° 


1, That one Board of Examiners, in the division of the 
United Kingdom, be appointed by the Royal College of 
Physicians of London, the Royal College of Surgeons of 
England, and the Society of Apothecaries af London, 
for the examination of candidates who desire to practise 
Medicine, Surgery, and Midwifery. 

2. That candidates who shall have passed the several 
examinations of the Boa:d be entitled, subject to the bye- 
laws of each institution, to the Licence of the Royal 
College of Physicians of London, the Diploma of Member 
of the Royai College of Surgeons of England, and the 
Certificate of the Society of Apothecaries of London. 


3. That Examiners be appointed as follows ; viz. : 

In Medicine, by the Royal College of Physicians and the 
Society of Apothecaries. 

In Surgery, by the Royal College of Surgeons. 

In Anatomy and Physiology, by the Royal College of 
Physicians and the Royal College of Surgeons. 

In Midwifery, by the Royal College of Physicians, the 
Royal College of Surgeons, and the Society of 
Apothecaries. 

In Mater® Medica, Medical Botany and Pharmacy, 
Chemistry, and Forsenic Medicine, by the Royal 


College of Physicians and the Society of Apothe- | 


carles. 


4. That the number of Examiners assigned*to each 
subject be as follows, viz.: Anatomy and Physiology, not 
k ss than 8; Chemistry, Materia Medica, Medical Botany 
and Pharmacy,-not less than 8; Medicine, not less than 
10; Surgery, not less than 10; Forensic Medicine, not 
l ss than 4; Midwifery, not less than 6. 

5. That the appointment of the Examiners in each sub- 
ject be made by each of the three Corporations in the 
following proportion; viz, Anatomy and Physiclogy— 
Royal College of Physicians, 3; the Royal College of 
Surgeons, 5. Chemistry, Materia Medica, Medical 
Botany and Pharmacy—the Royal College of Physicians, 
4; the Society of Apothecaries, 5. Surgery—the Royal 
College of Surgeons, 10. Forensic Medicine—the Royal 
College of Physicians, 2; the Society of Apothecaries, 
2. Midwifery—the Royal College of Physicians, 2; the 
Royal College of Surgeons, 2; the Society of Apothe- 
caries, 2. 

6. That there be two or more examinations on profes- 
sional subjects, and that the fee payable for the examina- 
tions be thirty guineas, to be paid in two or more 
payments. ô 

7. That one-half of the fees received for the examinations 
be appropriated to the payment of the examiners and the 
exptnses of the examinations. . 


8. That the other half of the fees be divided amongst 
the tħree Corporations, upon the principle of giving to 
each Corporation a sum proportionate to that which each 
has respectively obtained from the grant of licences on 
the averagg of the last five years, f 

g. That the mode of division of the second half of 
the fees be subject to revision at the end of every 
three years. 
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THE LONDON CONJOINT EXAMINING %| ERNST HAECKBL’ ỌN THE MECHANICAL. 


THEORY OF LIFE AND ON SPONTANEOUS 
GENERATION 


N his recenjly pubMshed Biological Studies * Pro- 
fessor Haeckel, of Jena, has briefly stated Is views on 
the question of Ablogenesis, which is now so prsely oc- 
cupying attention ın England. He, having done more 
than any gther ObServer to establish the Protoplasm 
theory by his discovery of organisms of the simplest con- 
ceivable structure—not even cellular “(z.e., not even pos-* 
sessing °a differentiated central nucleus)—his remarks 
on the present condition of the Spontaneous Genera-° 
tion question must possess great weight. The *philo- 
sophy of Monism, of which he is the exponent, as opposed 
to Dualismg rests on what he calls the Carbam theory’ and 
the Plastic theory, These theories are thus set forth in 
weighty, but clear sentences :— @ 

I. The forms of organisms and of their organs result 
entirely from their life, and simply from the interaction of 
two physiological functions, Heredity and Adaptation. 

2. Heredity is a part of the reproduction,— Adaptation, 
on the other hand, a part of the maintenance of the organ- 
ism. These two physiological functions depend, as do all 


forms of vitel activity, on the character of the physiologi- . 


cal organ through which they come into play. 

3. The physiological organs of the organism are either 
simple Plastids (Cytods or Cells), or they are parts of 
Plastids (¢.g., Nuclei of Cells, cilia of Protoplasm), or they 
are built up of numerous Plastids (the majority of organs). 

In all these cases the forms and actions of the grga@s 
are to be traced back to the forms and actions of the in- 
dividual Plastids. 

4. Plastids are either simple Cytods (structureless bits 
of Protoplasm without nuclei) or Cells; but since these 
last have originally arisen from Cytods "by a differentia- 
tion of the inner “ Nucleus” and the outer “ Protoplasm,” 
the forms and vital properties’of all Plastids can be traced 
back to the simplest Cytods as their startzng pointy 

5. The simplest Cytods, from which all other Plastids: 
(Cytods and Cells) originally have arisen by Heredity and 
Adaptation, consist essentially and absolutely of nothing 
more than a bit of structureless Protoplasm—an albumi- 
noid, nitrogenous Carbon-compound ; all other compo- 
nents of Plastids have been originally formed secondanly 


.from Protoplasm (plasma-products). ° 


- 6 The simplest independent organisms which gwe- 


know, and which moreover can be conceived, the Monera, ` 


consist in fact while living of nothing else but the simplest 
Cytod, a structureless bit of Protoplasm #and since they 
exhibit all forms of vital activity (nutrition, reproduction, 
irritability, movement), these vital activities are here 
clearly bound on to structureless Protoplasm. * 

7. Protoplasm, or Germinal Matter (Bi/dungsstof’), also 
called Cell-substance or Primitive Slime (Urschleiz2), is 
therefore the single material basis (waterielle Grundlage), 
to which without exception and absolutely all so-called 
“vital phenomena” are radically bound ; if the latter are 
regarded asthe result of a peculiar Vital Force independent 
of the Protoplgsm, then necessarily also must the physical 
and chemical properties of every inorganic natural body 
be regarded as the result of a peculiar force not bound 
up with its substances- i 

8. The Protoplasm ot all Plastids is, like all other albu- 
minoid or Protein-bodies, composed of four inseparable 
elements, Carbon, Oxygen, Hydrogen, and Nitrogen, to 
which often, though not always, a fifth element, namely, 
Sulphur, is added. . 

9. The forms and vital properties of Protoplasm are 
conditioned by the peculiar manner in which Carbon has 


è - 

* f@senes of papers published originally in the Yenarscke Zertschrift dur- 
ang the year 1870, the author's Monograph of the Monera—for a translation 
of which see the Quart Journal of Micr. Sci, 1869, also,the January No-, 


1871, where M Haeckel's views on Coccoliths and Bathybius are noticed, | 


and illustrated in a plate. 
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combined itself-so as to form a highly developed compound 
with the three or four other elements named. Compounds 
devoid of Carbon never exhibit those peculiar chemical 
and phystcal properties which exclusively elong to only 
a part of the g@ompounds of Carbon (the so-called “organic 
compounds”); on this account modern chemistry has 
replaced the term “organic compounds” by the more 
significant term “ Carbon-compounds.”* ° 

10, Carbon, thea, is that element, that indivisible funda- 
nvental substance, which, in virtue of its peculiar phySical 
and chemical properties, stamps the various Carborf com- 
pSunds with their peculiar organic character, and in chief 
fashions®this Protoplasm, the “matter of life” (Leden- 
stof), so that it becomes the material basis of all vital 
phenorfena. œ ° 

1I. The peculiar properties which Protoplasm and the 
othes component tissues and substances of the organism 
derived secondarily from it, exhibit, especially their viscid 
condition of aggregation, their continual change of matter 
(on the one hahd their facile decomposition, on the other 
their facile power of assimilation) and their other “ vital 
properties,” are therefore simply and entirely provght 
about by the peculiar and complex manner ın which Carbon 
under certain conditions can combine with ¢he other 
elements. 

12. The entire properties of the organism are, there- 
fore, ultimately conditioned with equal necessity by the 
physical and chemical properties of Carbon, as are the 
entire properties of every salt and every inorganic com- 
pougd conditioned by the physical and chemical proper- 
ties of its component elements, 


II. 


We now pass on to the chapter in Haeckels work 
eheaded “The M8nera and Spontaneous Generation.” 
Although, remarks Haeckel, Darwin himself states in 
his work that he has nothing to do with the origin of life, 
every thinging reader of the “Origin of Species? must ask 
himself whence cahe the simplest original living form? and 
no question has been more actively discussed, in conse- 
quence of Darwin’s reform of the descent theory than that 
of spontaneous gefteration (Urzeugung). Abiogenesis 
‘*(Urzeugung, which may best be. translated as Archi- 
pence) is, in fact, a necessary and integral part of 
the universal evolutiow theory. It is the natural bridge 
which places in *contiauity Kant’s and Laplace’s theory 
of the mechanical ongin of the universe and the earth, 
with Lamarck’s and Darwin’s -theory of the mechani- 
cal orfgin of animal and vegetal forms. When we per- 
ceive that all inorganic nature, as well as the development 
of organic nature from an original parent organism, is 
explained by the continual working of one great law of 
evolution¢we cannot admit in explanation of the one dark 
point inthis great causal network a supernatural act of 
creation. We are logically bound to seek a natural link, 
and this link is Archigenesis (Urzeugumg), i.e., the origin 
of the simplest organisms from so-called lifeless inorganic 
materal. Till recently the question of Archigenesis has 
been treated by most naturalists in a most- unphilo- 
' sophical and superficial manner. Instead of examining 
the bearings of the question in all directions, and dis- 
cussing duly its very complex nature, they have rushed 
into experiment, and obtained an answer without 
fairly putting the question. Because in highly artificial 
apparatus and under artificial conditions no organisms 
have -been developed in certain fluids prepared for 
examination,. the whole doctrine has been denied, 
and the totally unwarranted conclusion arrived at, 
“There is no Archigenesis.” Such experiments as 
those of Pasteur and other very marvellous ones have 
really no value in this question, since they merely 
prove that in the particular case, under certain artificial 
and complex Conditions, no organism is formed by 
Archigenesis. Positive contradiction of the hypothesis of 
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Afthigenesis is impossible. Positive proof there is not 
yet, since no one has yet seen any organism take origin 
ex@ept by Parentage, But, thanks to our progress i 





. biology during the last ten years, the question no longer 


presents the theoretical difficulties which it did, Before 
the discovery of those simplest of conceivable organisms, 

e Monera—it was necessary that from inorg&nic 
materials a Cell should be formed by Archigenesis—ean 
organism` presenting two chemically, physically, and 
morphological distinct portions, the inner Nucleus and 
the external Protoplasm. The formation of such a nu- 
cleated Plastid by Archigenesis is difficult to conceive. 


But now by the discovery of the Monera the matter ` 


ass&imes quite a different aspect. Such forms aï Protogenes 
and Protamæba present no definite shapes, have no indivi- 
dual development, but grow and multiply by division. Their 
growth and nutrition is purely a physico-chemical process, 
just as the growth of a crystal, with this difference, {hat the 
viscid cohesion of Protoplasm entails intussusception of 
nutriment, whilst the crystal grows at its surface only. 
The same viscid state of cohesion explains the reproduc- 
tion of such Monera—which we do not observe in crystals- 
~~the cohesive power of the Protoplasm under certain 
conditions of nutrition is no longer sufficient: to hold the 
body together, and fission occurs, Thus the chief vital 
phenomena of Monera are traced to physico-chemical 
causes, 

Since in our chemical laboratories, with our exceedingly 
limited and rough methods, we have succeeded in forming 
many Carbon-compounds, and have good reason to sup- 
pose that we may one day synthetically produce albuminoid 
bodies, is it not reasonable to suppose that in the great 
laboratory of Nature, similar but more complex chemical 
synthesis may go on, such as the formation from inorganic 
materials of albuminoids and of hving protoplasm? If 
we are to call in a special creative act—superier to mere 
chemical synthesis—to account for the existence of Proto- 
plasm because we have not succeeded in forming it artifi- 
cially, so also must we postulate a peculiar creative act for a 
great variety of minerals, such as felspar, fluor spar, heavy 
spar, augite, &c., since we are equally unable to build up 
these inorganic bodies. In this way we should divide 
the whole world into a Natural and a Supernatural group.. 
The former would contain such salts, gases, &c., as we can 
build up in the laboratory, also alcohol, acetic acid, &c. 
All these bodies have arisen by Archigenesis, że., by 
natural, mechanical means, solely by the interaction of 
the inherent physical and chemical forces of their matter. 
The latter group would contzin all minerals not yet formed 
in the laboratory, also all the complex Carbon-compounds. 
These bodies would be considered as arising by “Creation,” 
that is, by supernatural means, through a mysterious 
creative force existing externally to the bodies. 

To every philosophic naturalist such a view must appear 
as untenable as is every assumption of a “ Creation.” 
On the other hand the assumption of an Archigenesis for 
the first living beings from which all others have deve- 
loped, is a logical postulate of the human intelligence. 

It is not at all remarkable that as yet we have not ob- 
served the Archigenesis of Monera. Supposing it were 
taking place every day and every hour, it would be very 
difficult to observe. Very minute particles of Protoplasm 
are found in quantity, both in sea and fresh water, when 
carefully sought for. They are generally regarded as 
fragments of decgmposing organisms. * But what proof is 
there of this? and how could it be clearly proved that 
these particles have wof arisen by Archigenesis? The 
first commencement of a Protoplasm-granule in a fluid 
would be as difficult to observe as the first c@8mmencement 
of a crystal in its mother-liquor. And not less difficult 
would be the observation of the gradual growth*of such 
an excessively minute Protoplasm-granule into the larger, 
protoplasmic masses of rotame@dba, &c. 

Bathybius seéms to be of the greatest significance for 
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°” the theory of Archigenesis. For if not through Archi- 
genesis, whnce shall we derive this protoplasmic coverifg 
ofthe deepest seatbottom? ~> °. è ; 

Either the Monera were once for all, at the beginfling 
of ogganic life on the earth, produced by Archigenesis— 
and' hence—since Monera exist still to-day—they must 
have reproduced:in a direct line unchanged for many 
million years; or,.in the course of the earth’s history, 
they have been’ produced by recurring acts of Archi- 
genesis, and in this case there is no reason- why this 
process should not occur at the present time. The 
latter view presents the fewest difficulties and exceptions 


to Prof. Haeckel: In any case the Monera still livfng . 
at the present day point out to us the way to a correct. 
understanding of the Origin of Life, and clear away the ' 


greatest difficulties which the hypothesis of Archigenesis 
previously presented. l E. R. L. 


SCIENTIFIC SERIALS 


THE report of the meetirig of Swiss Naturalists (Schweiserische 
Naturforschende Gesellschaft) in Solothurn on the 23-25 August, 
1869, opens with an admirable presidential address on.the pro- 
gress of scientific investigation in Switzerland, by: Prof. Lang. 
The reports of-the sections contain numerous short notices of 
memoirs read, but among these are some of greater length and 
importance, such as a.report. by Dr. Hengi on- his experiments 
in the culture of Safsrnzz Yama-maya and S. myltita, a notice 
by M. F. Hermann on the use of Saussure’s hair-hygrometer 
for scientific observations, a paper on creosote and other products 
by Prof. Volkel, a communication on fluorescence by Prof. 
Hagenbach, and a paper (printed in full) -by Dr. von Fellenberg, 
containing analyses of some nephrites and jadeites, including a 
stone implement of the latter mmeral from Mohringen-Steinberg, 
which he regarded as having been imported from the east. From 
his analyses@f nephrites from different localities, it appears that 
they contain silica and magnesia in equal equivalents, but that 
the proportion of each of these to the lime varies as 7, 74, 8, 9 $ 3. 
Hence he regards them as forming not a definite mineral species, 
but a group of silicates of magnesia and lime formed by the 
metamorphosis of rocks of similar composition. He does not 
- consider the nephrites allied to the amphiboles and augites. The 
memoirs include a report by Prof. Pictet de la Rive on the 
present state of the question as to the limits of ‘the Jurassic and 
Cretaceous periods, a notice of which has already appeared in 
NATURE ; an account of the Miocene Flora of Spitzbergen, by 
Prof. Oswald Heer; and a report on the investigation and 


reservation of the erratic blocks in-Switzerland, by MM. A. 


avre and L, Soret. An amusing account of the festal doings 
of the Society concludes the volume. 


From the Natural History Society of Stralsund (Neu-Vorpom- 
mern) and Rugen, we have received the second annual ‘part of 
their AWithelungen containing the proceedings’ of the society 
for the year 1869. It contains a life and-list of the works of 
Prof. A. E. Legnitz, by Prof. von Feilitsch; a: description: of 
the Island of Gottland, with a notice of the birds in 


absurd misprints ; amotice on the proper heat of plants, by Dr. 
J. Romer, containing details of experiments made with Phro- 
dendron pinnatifidum -Schott, from which. it appears that the 
proper heat of this plant is much higher than stated by C. H. 
Schulz; and a paper (illustrated) on the itch-mites of fowls by 
Prof. Finsterberg. In the last-mentioned paper ‘the author 
describes “a species of mite inhabiting thefeet of fowls, for 


which he proposes the formation of a new genus, Avenudokoples' 


{recte Crenudocopies}. “He names the species A. viviparus, as it 
produces living young. e 

THE last part of the Archives Néærlandatses des Sciences Exactes 
et Waturelles à Harlem for 1870 contains the following papers :— 
J. A~ Groshaus on the Specific Heats of Solids and Liquids, 
which is a contirfiation of his former papers published in the same 
journal, in which he confirms Kopp’s results in obtaming a con- 


e stant whch the specific heat af every substance is multiplied with 
its atomic weight, the constant being 6'3 to 6°5.—C. K. Hoff-. 


mann and H. Weijenbergh, jr., on the position: of Chiromys 


(The Aye-Aye of Madagascar) in the natural. classification. .This 


biting ` 
it, by M. L. Holtz, unfortunately sey Soe by some very: 


‘F.Z.S., in the chair, 


being to make the following classification: Mammalia, Order ii, 

Quadrumana, Sub-order ii. Prosimiz, Families : 1, Lemasurini ; 2, 

Nyeticebini ; 3, Macrotaysi 3:4, Microtarsii The fourth family 
is distinguished@®by the tarsal bones more or less elongated 
(allongés), and by difference m the dentary systems, especially in 
the character of the incisor teeth. In conimon with Macrotarsi 
they have the tailp Igng large eyes directed .im front, and large 
ears, and they feed chiefly on insects. Of this family two genera 
are given ; Microcebus Geoff. and Chirqmys Cuv., two species 
of the §rst one found in Madagascar, and one of the second, thé 
common Aye-Aye.—M, G. F. W. Baehr gives a note on the 
Results of the Mathematical Study- of the Movements of the 
Eye.—M. H. H. von Zouteveen on the Petrified Porest of 
Cairo, and by the same author on the Synthesis of Sulpho- 
cyanate of Ammonium.—M. Van der Willigen on ‘Holtz’s 
Electrical Machine, -——-M, A. C. Oudemans, jr, on the 
Volumetric Estim#ion of Iron by Hyposulphite of Sodiug.—- 
M. H. Weijenbergh, jr, on Parthenogenesis among the Lepi- 
doptera.—M,. C. Ritsema on the Origin and Development 
of Periphyllus testudo v.d.H.; and lastly a ereport on the 
Purification of the Air of Hospitals by the Combustion of the 
Organic Germs, by MM. J. van beans and L. H. von Baumhauer, 
This is the report of an investigation undertaken at the instance 
of the Dutch Government to determine if the apparatus devised 
by M. Wo&tyn, of Paris, completely destroy all vital properties. 
in the germs. They report that the apparatus contains nothing 
new, and-that it does not effect its purpose any better than the 
ordinary methods in use, A x op 
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Royal Society, January 19.—-‘‘Modification of Wheatstone’s 
Bridge to find the Resistance of a Galvanometer Coil from a 
single deflection of its own needle,” by Profs Sir William Thom- 
son, F.R.S. In any useful arrangement in which a galvanometer ® 
or electrometer and a galvanic element or battery are connected, ` 


‘through whatever trains or network of conductors, let the galva- ` 


nometer-and battery be interchanged. Another arragement is 


-obtained which will: probably be useful for a very different, 


although reciprocally related object. Hence, as soon as I learned 
from Mr. Mance his admirable method of measuring the internal 
resistance of a galvanic element (that descrtbed in the first of his 


two -preceding papers), it occurred .to me that the: reciprocal, ©» 


arrangement would afford a means of finding the resistance of a. 
galvanometer-coil, from a single deflection of its own needle, by 
a galvanic element of unknown resistance. The resulting method 
proves to be of such extreme simplicity that it would be incr@lible 
that it had not. occurred to any one before, were it not that I fail. 
to find any trace of it published in’ books or papers ; ang that 
personal inquiries of the best informed electrifians of this country 
have shown that, in this country at least, itis a novelty. It’ 
consists simply in making the galvanometer-coil one of the four 
conductors of a Wheatstone’s bridge, and adjusting,’as usual,' to 
get the zero of current when the bndge contact is made, with 
only: this difference, that the test of the zero is not By a gal- 
vanometer in.the bridge showing no deflection, but by the gal- 
vanometer itself, the resistance of whose coil is to be measured, 
showing an unchanged deflection. . Neither diagram nor fiftther, 
explanation is necessary to make this understood to any one who 
knows Wheatstone’s bridge. i 


Zoological Society, February 21.—Mr. Osbert Salvin, 
The Secretary announced the birth of a 
young Hippopotamus in the Society’s Gardens, which had .taken 
place that day, being the first occurrence of this event in England, 
although this animal had previously bred in some of the Con-. 
tinental Gardens. —Mr. Sclater exhibited and made remarks upon 
the ‘tusk of an Indian elephant, which appeared to have been 
attacked by Sarate The Secretary exhibited, on. behalf of 
Mr. E. Ward, 'F.Z.S., a remarkably fine series: of heads, and 
horns of sheep and otlier wild animals, which had been collected 
in Ladahk by Mr. George Landseer,-A communication was 


‘read from Dr. W. Peters, F.M.Z.S., containing a note on the 
. Zagtia from the Rhinoceros, in reference to a previous com- 


munication from: Dr. Murie, to the society, upon the same sub- 
ject.—A communication was read from Mr.*° J. H. Gurney, 
F.Z.S.,. containing: remarks on certain spécies of Abyssinian. 


is an elaborate memoir which was crowned by the society in |: birds.—A communication was read from Dr. J. Anderson, 
1869, and treats of all the characters in detail, their final decision | C.M.Z,S., containing notes on certain Indian reptiles, belonging 
+ * 
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to the éollection of the Indian Museum, Calcutta.—A second 
communication from Dr, Anderson contained the descriptions of 
eight new species of birds, recently collected. by him during the’ 
Yunan expedigion.—A i lide read by Mr. W. C. Atkinson, 
containing descriptions of some new species of Diurnal Lepi- 
doptera, discovered th Yunan by Dr. Anderson during the same 
expedition. —The Secretary communicated a paper by Mr. 
Edward Bartlett, containing @bservations on theehabits and 
distribution of the monkeys of Eastern Peru, as observed during 
# recent four years’ sojourn on the Upper Amazons. ae 


e Geological Society, February 8.—Mr. Joseph Prestwich, 
F.R.S., president, in the chair, 1. ‘On the Punfield Formation,” 
by Mr. Fin W. Judd. Those formations, which have been de- 
posited, under fuvio-marine conditions, and which yield at the 
same time marie, fresh-water, and terrestrial foss@ls, are of 
especial interest to the geologist, as they nish him with a 
meams of correlating the great fresh-water systems of strata with 
_ those of marine origin. At the bottom of the Wealden we have 
one such fluvio-marine series, the well-known Purbeck formation ; 
atits summit is fhother, less known, but notless important, for whic 
the name of ‘* Punfield Formation ” is now suggested. Some of the 
fossils of the latter were first brought under the notice of geologists 
by Mr. Godwin-Austen in 1850, and their peculiarities Save since 
been thesubject of remark by Prof. E. Forbes, Sir C. Lyelland others. 
The typical section of the beds is at Punfield Cove, if the Isle of 
Purbeck, where they are about 160 feet thick, and include several 
bands with marine shells. The lowest and most remarkable of 
these yields about forty well-defined species, many of which, as 
well as one of the genera, are quite new to this country. <A sec- 
tion somewhat similar to that of Punfield is seen at Worborrow 
Bay Ip the Isle of Wight, at Compton, Brixton, and Sand- 
down Bays, similar fluvio-marine beds are found at the top of 
the Wealden, and attain to a thickness of 230 feet. The marine 
bands here, however, yield but a very scanty fauna, Indications 
of the existence of beds of the same character and in a similar 
@ Position are found 1% the district of the Weald. While the Pur- 
beck foripation exhibits the gradual passage of the marine Port- 
landian into the freshwater Wealden, the Punfield formation 
shows the transition of the latter into the marine Upper Neo- 
comian (Mower Gygensand). Thus we are led to conclude 
that the epoch of the English Wealden commenced before 
the close of the Jurassic period, lasted through the whole of 
the Tithonian and of the Lower and Middle Neocomian, and only 
came to a close at the’commencement of the Upper Neocomian. 
In tracing the Cretaceous strata proper from east to west, they 
are found to undergo great modification, while the Neocomian and 
Wealden, which they overlap through unconformity,- besides. 


being greatly charged in character, thin out very rapidly. . On- 


stratifraphical and paleontological evidence, the Punfield for- 

mation is clearly referable to the upper part of the Middle Neo- 

comiam. Its fauną bas remarkably close analogies with that of 
the great coal-bearing formation of eastern Spain, which is of. 
‘vast thickness and great economic value. The'claim of: the 
Punfield beds, equally with the similarly situated Purbeck series, - 
to rank as a distinct formation, is founded on the distinctness: of 
their mineralogical characters, their great thickness, the fact of 
their yielding a considerable and very well characterised fauna, 

and of their being the equivalent of a highly important foreign 
series. The president remarked that-the limited amount of 
fresh-water formations in this country was an obstacle to their 
correlation, and stated that Constant Prevost had endeavoured to. 
correlate the secondary fresh-water and marine formations. -. Mr. 

Godwin-Austen remarked upon the thinning out*of the Lower: 
Greensand, especially in France; upon the imperfection. of 
our knowledge of the great Cretaceous formation, and upon 
the probability of the intercalation of fresh-water condi- 
tions in the Lower Greensand. The formation at Punfield 
seemed to present an intercalation of marine between purely 
fresh-water -conditions, He indicated how a slight change 
of level might have intercalated marine conditions in- the 
Wealden. The deposition of the White iChalk- and ‘*Oolite 
occupied enormous periods ‘(in both cases purely marine), 

during which the northern hemisphere was a great northern 
ocean ; and as the distributidn af land and water was'due to the 
operation of great cosmical laws, the duration of'terrestrial ang of 
the intermediate freshwater conditions was probably of equal length, 

Mr. Judd, in repty, said that he did not propose the term Pun- 
field formation as a definitive term, but only asa matter of conve- 
nience. He believed that strata could be positively identified by 
he organic remains contained in them, although the method may 


td 
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have been grossly abused. Physical investigations alone led to 
nething but confusion, as “might be seen by the stratigraphi 

attempts of the predecessors of: William Smith, The-name 
Vicagya for the shell which had been referred to was only proti- 
sionally adopted, on the ‘authority of Dee Verneuil and other 
@vriters, 2. “Some remarks'on the Denudation of ‘the Oglites 
of the Bath district, with a theory on the Denudation of Oolites 
generally.” ‘By Mr. W. S. Mitchell. The author briefly 
referred to the theory according to which oolitic deposits were 
supposed to have been originally spread out in continuous sheets 
over the country which they occupy, and to owe their division 
into separate hills to the action of denudation after their original 
a Coa and consolidation. He suggested, as an equally pro- 
baBle hypothesis, that whilst the maris and clas” of oolitic 
areas were probably originally deposited in continuous-beds, the 
limestones in many cases may never have extended beyond the 
areas now occupied by them. “He -described the beds of lime- 
stone in the oolitic hills as thinning’ out towards the'valleys on 
all sides, maintained that the limestones owed their @rigin: to 
coral reefs, and cited several ‘lescriptions- of coral islands by 
Prof. Jukes, to show the agreement in their structure with that 
which he ascribed to the oolitic hills; He assumed that in the 
event of a coral-area becoming one of sedimentary deposition, 
the sedimentary deposit would preserve -intact the contour 
of the .coral islands, and inferred that this has: been the 
case in the Bath district, so that ‘the Great Oolite 
cappings of the hills of that area may represent the ori-' 
ginal contours of coral islands, exposed by the denudation of the 
Bradford clay. The amount of denudation undergone by the 
Great Oolite limestone he considered ‘to be very small. The 
Inferior Oolite, on the contrary, he believed to have suffered 
denudation, and he considered that the course of the valleys 
formed by this agent was dependent: on the form of the lime- 
stones capping the hills. Prof Morris did not consider 
that the author’s views as to the oolitic- masses round Bath 
being originally isolated coral banks with clay beds, although 
suggestive, were quite satisfactory. He pointed ‘out that the 
strata on each side-the valleys were similar in stguctare, mineral 
character, and fossil contents, and were once continuous ; and 
the present intervening deep valleys wererather due to the move- 
ments which the area had undergone in producing -lines of weak 
resistance, subsequently assisted by the erosive action of perco- 
lating and-#unning water, bott. in excavatmg and imdermining 
the harder rocks, so as to cause them to bend towards’ the 
hill-sides, or fallin larger or smaller masses on their slopes. 
Mr. Mitchell, in reply, stated that he had seen both sides of 
what he regarded as coral reefs. He remarked that his hypo- 
thesis was arrived at by deduction, by inferring from observations 
on existing coral-reefs that those of the Oolites must have been 
covered up as islands. He remarked that if the oolitic beds had 
slipped, as described, upon the underlying clays, they could 
hardly range on opposite sides of the valleys. He noticed that 
the action of water in covering the blocks of Oolite with crys- 
tallised carbonate of lime wculd be protective, and remarked 
that the surface of the reefs was virtually a sea-bottom-on which 


: mollusca lived, so that their occurrence at corresponding levels 


in different hills was not to be wondered at, | 


February 17.—-Mr. Joseph Prestwich, F.R.S., president, 
in the chair.—The Secretary read the reports of the Council, 
of the Library and Museum Committee, and of the auditors, 
The general position of the Society, as shown by the state 
of its finances and: the continued increase in the number 
‘of Fellows,- was said to be very satisfactory. In present- 
ing the Wollaston Gold Medal to Prof. Ramsay, F.R.S., 
F.G.S., the President spoke as follows -—-‘‘ Prof. Ramsay,—I 
‘have great pleasur@in presenting you with the Wollaston Medal, 
which has this year been awarded to you by the Council of the 
Society, in recognition of your many researches in practical and 


in theoretical geolegy. Distinguished as y8ur services have been. 


in connection -with the Geological Survey since you entered upon 
it as the Assistant Geologist of Sir Henry De la Beche mri, 
and more` particularly since ycur appointment as Local Director 
in 1845, during which period you have superintemded and carried 
out the admirably minute style of mapping now general on the 
survey, and done so much in training its members in ghe field, 
you have not less distinguished yourself by your investigations of 
the higher problems involved in the study of geology. Your 
first work was on the Isle of Arran; and although then only a 
beginner, you, instead of taking the rocks to be what they 
looked, woyked out what they. were, and gave a new and inde- 
~ = o @ 


—~—— y 


4 4 @ 
358 ° 


NAFURE e. 





to be the right one. wm 1846 your well-known memoir, ‘On 


Pendent reading of them, which has since in great part proved the last eight years, and which occupies nine volumes pf MS., 


representing as many geplogical groups, you give the natural 


thé Denudation of South Wales and thé adjacent Counties of | history lists of e@ch group, and trace the history of each species 


England,’ showed the enormous amount of denudation that the | both in time and space. 


Of the magnitude of the work few 


Pal&gzoic rocks had undergone before the deposition of the Newg| can have any idea, nor would many have an idea of* the marvel- 


Red Sandstone. At subsequent periods you dwelt on the power 
tha? produced ‘Plains of Marine Denudation,’ a term intro- 
duced, I believe, by yourself, and showed ın all cases, by a series 
of true and beautiful sections, how this has operated in planing 
across the older strata, and how valleys had been scooped out 


' by subsequent aqueous causes in the great-plains so formed. 


Whilst unravelling the complicated interior phenomena of the 
Welsh rocks,*you were not unmindful of the very different order 
of phenomena exhibited ‘on their exterior surfaces. Here you 
showed the vast extent and power of ice-action, and what a 
glacier land Wales once was. Reasoning from the present to 
the past, you also boldly pushed your ice-batteries far back into 
geological time, and were the first to bring them to bear on rocks, 
of Permian age. That advanced post you long had to hold 
alone; but other geologists have since followed your lead, and 
we have even lately had evidence in the same direction from 
Southern Africa, where it is asserted that boulders and glaciated 
surfaces have been found at the base of the Karoo formation of 
supposed Jurassic age. You have also held a promiueypt place 
among those who, by their public teaching, have done so much 
during the last twenty years to advance the cause of our science. 
To myself, personally, whose geological career has run nearly 
parallel in time with your own, it is a source of much pleasure 
that it has fallen to my lot to hand you this, the highest testi- 
monial the Society has to bestow.”—Prof.. Ramsay made 
the following reply :—‘* Mr. President,—I cannot say whether 
I am more pleased or surprised by the unexpected award to me 
of the Wollaston Medal by the Council of this Society. Pleased 
I well may be, not because I ever worked for this or any other 
honour, but because I feel a sense of satisfaction that the work 
on which I have been engaged for the last thirty years has been 
esteemed by, my friends and fellows of the Council of the 
Society so highl¥, that they have deemed me a fit recipient of 
this-honour. It is also a special satisfaction to me that this 
award has been bestowed by the hand of one of my -oldest geo~ 
logical friends, who is so universally esteemed and beloved, and’ 
is himself so distinguished a contributor to physical and other, 
branches of our science. My first endeavour in geology (the con- 
construction of a geological map and model of Arran) neces- 
sarily drew my attention to the physical part of our science ; and. 
when, consequent upon that work, I was, through the interven- 
tion of my old and constant friend, Sir Roderick Murchison, 
appointed by Sir Henry De la Beche to the Geological Survey 
of Great Britain, my whole subsequent life was thereafter neces- 
sarily involved in questions of physical geology, for no man can 
work on or conduct the field-work of such a survey who does 
not, aided by paleontology, necessarily make that his first aim. 


_ If some of my theories, induced by that work, were long in 


being recognised, the recognition has been all the more welcome 
when it came. Probably I never should have been able to do 
what I have done but for the wise example of-my old master, 
Sir Henry himself, in his time the best thinker in England on 
the physical branch of our science, and to whose remarkable 
work, ‘ Researches in Theoretical Geology,’ all geologists are to 
‘this day indebted. The papers which I have written are mere 
offshoots from my heavier work on the Geological Survey. 
Perhaps they are enough for the readers ; but I wish they had 
been more numerous, for I certainly have had many more in my 
mind. Two of these, on old physical geographies of the world, 
I have lately given to the Society ; and if they should be pnnted, 
I shall be well pleased should they soon or lat® be found worthy. 
The present physical geography of the world is but the sequel of 
older physical geographies ; and to make out the history of these 
is 6ne ot the ultimate aims of geology. These are the subjects 
I have striven to master in part. I consider your award as a 
signethat I have had some success; and if, before I cease to 
work, I have a little more, I may be well content.”—The Pre- 
sident then prese&ted the Balance of the Proceeds of the Wol- 
laston Donation Fund to-Mr. Robert Egheridge, F.G.S., in aid 
eof the publication of his great stratigraphical “‘ Catalogue of 
Bnitish Fossils,” and addressed him as follows :—~‘‘Mr Ethe- 
ridge,——-The Council of the Society has awarded to you the Pro- 
ceeds of the Wollaston Fund, to aid in prosecuting your valuable 
work on the fossils of the British Islands, stratigraphically 
arranged. In this Worl, on-which you have been engaged during 


lous extent of past dife in our small portion of the globe without: 
a comparisog of our recent ponies Wht those (necessarily incom- 
lete, because only partly accessible).which you have enumerated 


in your most useful lists. This comparison shows :— : 
a ` 
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I trust that this work will not be allowed to remain in MS., and 
that, presuming you will begin with the oldest, we may soon 
look for an instalment in the fauna of the Palæozoic rocks. I 
have much pleasure in presenting you with this token of the im- 
portance which the Geological Society attaches to your labours.” 
—Mr. Etheridge made the followimg reply :—‘‘I have great 
satisfaction in receiving from you, Sir, and the Council of the 
Geological Society, the award of the Wollaston Fund. It is 
given for work known to be nearly done, and faith in its com’ 
pletion. The time and labour devoted to my book wpon-#he 
‘Stratigraphical Arrangement of the ‘British Fossils’ has ex- 
tended over nearly nine years of incessant work and has been 
an arduous, yet pleasant undertaking, now made lighter by the 
recognition of those who know and value the researches made 
for so extensive a catalogue of the British organic remains, now 
numbering nearly 13,000 species. It is this estimatiow of my 
labour by the Council and Society that tends to increase the de- 
sire to make my work as perfect as possible, well knogying how 
difficult, if not impossible, it isto do so. This acknowledg- 
ment, Sir, from your hands will stimulate me to finish my re- 
searches into the literature of the British species, and their 
history through space and time throughout Europe.”—-The Pre- 
sident then proceeded tó read his anniversary address, in which 
he discussed in considerable details the bearing of the recent 
deep-sea dredging operations upon geological reasoning. The 
address was prefaced by biographical notites of deceased fellows, 
including Sir Proby Cautley, Sir Frederi¢k Polléck, Mr. Robert 
Hutton, and Prof. Gustav Bischoff.—The ballot for the Council 
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and Officėrs was taken, and the following were duly elected for - 


the ensuing year :—President : Joseph Prestwieh, F. R.S.. Wice- 
presidents: Sir P. de M. G. Egerton, M.P., E.R.S., Prof. Te 
H. Huxley, F.R.S., Sir Charles Lyell, Bart., F.R.S., Prof. 
John Morris. Secretaries: John Evans, F.R.S., David Forbes, 
-F.R.S. Foreign Secretary: Prof. D. T. Ansted, F.R.§. Trea- 
surer: J. Gwyn Jeffreys, F.R.S. Council: Prof. D. T. Ansted, 
F.R.S., Dr. W. B. Carpenter, F.R.S., William Carruthers, W. 
Boyd Dawkins, F.R.S., Prof. P. Martin Duncan, F.R.S., Sir 
P. de M. G. Egerton, Bart., F.R.S., John Evans, F.R,S., 
Davıd Forbes, F.R.S., J. Wickham Flower, Capt. Douglas 
Galton, C.B., F.R S., R. A. C. Godwin-Austen, F, R.S., J. 
Whitaker Hulke,{F.R.S., Prof. T. H. Huxley, F.R.S., J. Gwyn 
Jeffreys, F.R.S., Sir Charles Lyell, Bart., F.R.S., C.J. A. 
Meyer, Prof. John Morris, Joseph Prestwich, F.R.S., Prof. A. 
C. Ramsay, F.R.S., R. H. Scott, F.R.S., Prof. J. Tennant, 
Rev. Thomas Wiltshire, Henry Woodward. 


London Mathematical Society, Thursday, Feb. 9.—~Mr. 
W, Spottiswoode, President, in the chair. Mr. C. R. Hodgson, 
B.A., was proposed for election, and the Rev. J. Wolstenholme 
and Mr. R. B. Hayward, of Harrow, were elected members. 
Prof. Cayley made a communication ‘‘ On an Analytical Theorem 
from a New Point of View,” and also a second communication 
‘On a Problem in the Calculus'of Variations,” The problem is, 

+ 4 


z =% (3x — y®) y, to find v a function or x such that f z dx = 
* S = ee - 
maximum or minimum, subject to a given condition J ydx = C 


(the limits of each integral being x, +, wheré these quagiities are 
i 


h 


+ 
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each pésitive, and x, >2,). The ordinary method of solution Three characteristics passing through a point, two or three should 


gives 


. gh = x +A, for 
3 2 
"where (4, +A)? = (7, +A} = ee. 


So-long as ¢ is not less thay (x, - x,) $ there ig a real value 
of A, but for a smaller value of c there is no real value, The 
* difficulty arising in this last case is somewhat illustrated’ by re- 
placing the original problem by a like problem of* ordinary 
*maxima and mmima 3 viz., Xis Xp, . a being given posi- 
tive values of x, in the order cf increasing magnitude-—and if in 
general 
° ° a = $ (34 = y) Yo ° 
then the problem is to find y, a function of x. such that 
Zæ, = max. or min., subject to the cdndfion Zy =c. We 
have here yê =r, + A, where A is then to be determined by 
the condition 2y; = c; the remainder of the investigation turns 
on the questien oz the sign 4 


Y= + NVa trory, =—A/ Mm HA 
to be taken for the several values of ¢ respectiyely.—-Prof 
Henrici exhibited a plaster model of a tubular surface of 
the 6th order, which may be generated in either ofgthe two fol- 
lowing modes. Either a sphere of constant radius moves with 
its centre on a parabola, or it rolls along the same parabola 
always touching both its branches. The two envelopes thus 
produced differ in position only, The second mode of generation 
shows that the surface has a nodal curve, which is a parabola 
congruent to that on which the centre of the sphere moves ; but 
ir® plage perpendicular to it. Through a part of it only do real 
sheets of the surface pass. There is also a cuspidal curve of the 
6th order, which has two cusps. The nodal curve passes through 
them, and has at these cusps the same tangents, The equation 
to the surfaceis p z 

(27 2y? + ox K=) = (x? + 3K) 


K=(@tapryte- 7 


r= radi$ of the gphere and 47 is the parameter of the parabola. 
The equations to the parabola, on which the centre of the sphere 
moves, are 


where * 


y: = 4p (x + 2f),2 = 035 
those of the nodal curve, ‘ 
y=% = - 4px + 7 — 4p; 
the equations to the ceaspidal curve are 
° 272? © 4x2 = 0, x7 + 3% = 0; 
the first is a cylinder, which cuts the plane z = o in the evolute 
of tbe parabola, the second represents an ellipsoid of revolution. 
The model was @onstructed to the scale 
Ż = dy, 7 = 2 inches. 
It was agueed, on the suggestion of Dr. Hirst, that Prof. 
Henrici,gshould order a second model to be cast fur the use of the 
_ society Mr. Merrifield, F.R.S. laid the following statement 
„before the society. ‘‘ If the equation of a surface be 
: Z= Fisy) ; (1) 
it is very well known that the condition that it should be a ruled 
surface isjthat- fo) 
2 


a Ware 
hitg) a (3) 


should have a common factor of the form AA + Bu; and also that 

the condition of its being developable is that (2) should have two 

equal factors of that form. Ihave found upon actual trial that 

for a conical surface (3) will have two equal factors, and for a 

cylindrical surface, three equal factors; that is to say, if we 

write, o = PZ, n~ = dg &c., we have for a 
dx? dady 


conical surface , s 
. (28 — By? = lay ~ BPA (Bë — y’) ° 
and for a cylindrical surface we have separately 
{28 — By) = 9, (24 — B?) = 0, BT - yF =O 
If, following Monge, we regard the surface as traced out by a 
-right liwe moving on tarce . director curves, the condition of two 
or three equal roots is evidently the same as that, out of the 


and 
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become coincident. eI have not yet had time to look inta the 
question whether the converse of the proposition is trué,, viz., 
whether the introduction of the condifion of developability 
(7f = s*) necessarily reduces the surface, in which Povo or 
“three of the characteristics coincide, to a cone or cylinder.” 
The president and members present expresced their wish that 
Mr. Merrifield would be able to find time for the consideration 
of this converse proposition. Dr. Hirst then made some remarks 
on the connection between the correlation of two planes, as 
described in his last communication to the Society, and Sturm’s 


splution of the problem of projectivity, as given by him in his, 


memoir on the subject, published in the Mathematische Annalen, 
Vol. i. pP. 533. 

Linnean Society, February 16.—Mr. G. Busk, Vice-presi- 
dent, inthe chair. Dr. J. D. Hooker presented to the Society on 


behalf of a committee appointed for the purpose, a half-length . 


portrait of the President, Mr. G Bentham, the expense of which 
had been defrayed by a subscription raised among the fellows of 
the Society. The following papers were then read, the interesf 
of which was purely technical :-—On Tremellineous Fungi and 
their Analogues, by L. and C. Tulasne ;. Bryological Remarks 
by Dr. S. O. Lindberg. 

Entomological Society, February 20.—Mr. A. R. Wallace, 
president, in the chair. Mr. Bond exhibited a hybrid 
between Bombyx Ferny: and B, yama-mai, two of the larger 
silk-worm moths; this individual was of the colour of the one 
parent with the form of the ocher. He also exhibited an example 
of Bombyx mori, bred by Dz. Wallace, still retaining the larval 
head. Mr. McLachlan called attention to the first-recorded 
instance of a similar arrest of development, being a paper b 
O. F. Muller in ‘‘ Der Naturforscher” for 1871. Mr. Smit 
mentioned that a common Egyptian wasp, Rhynchium brunneum, 
obliterated, by its nest, the inscriptions on the ancient monu- 
ments in that country ; and he exhibited an-example of the same 
wasp which had been found in the folds of the covering of a 
mummy, showing that the same species haœ imhalfited Egypt for 
many ages. Mr. Smith further alluded to a passage in Pepys’s 
Diary, dated May 1665, in which the writer narrated how he 
had seen a glass-hive where the bees could be seen at work, 
proving that observatory hives were not a modern invention. 
.Mr. Müller read a paper ‘f On the Dispersion of Non-migratory 
insects by Atmospheric Agencies,” in which he had collected. 
together a number of records of showers of insects after violent 
storms, and at sea at long distances from land ; and he was of 
opinion that these agencies played a considerable part in the 
geographical distribution of insect life, though, no doubt, in 
many cases, the species thus ‘nvoluntarily dispersed died out from 
inability to cope with the pre-existent denizens of the localities 
to-which they were driven. Mr. H. Jenner-Fust communicated 
a supplement to his treatise on the geographical distribution in 
these islands of the indigenous Lepidoptera. 


DUBLIN ` 

Royal Irish Academy, Feb. 13 —Rev. J. H. Jellett, B.D., 
president, in the chair.—Dz. Ferguson read a paper ‘On the 
Difficulties attendant on the Transcription of Ogham Legends, 
and the Means of Avoiding them.” Leave was given to Mr. 
Charles E. Burton to read notes ‘On the Results obtained by 
the Agosta ‘Sicily Expedition to Observe the recent Solar 
Eclipse.”"—A paper was read by Profs. W. King and T. H, 
Rowney, ‘On the Geological and Microscopical Structure of the 
Serpentine Marble or Ophite of Skye.”—Papers ‘On Eozoon 
Canadense,” by Principal Dawson, and on Messrs, King and 
Rowney’s paper ‘‘On Eozdon Canadense,” by Dr. T, S. Hunt, 
were deferred tothe meeting of the 27th inst. when the discussion 
of all the papers on this subject will be taken.—Rev. President 
Henry, D.D., Belfast, H. Dix Huttqn, LL.Be, and T. W., 
Ellison Macartrtty were elected members of the Academy,’ and 
Prof, Traquair was admitted a member.—Sir W. Wilde pre- 
sented on behalf of the Earl of Mayo, a collection of amcient 
ae Coins, for which the marked thanks of the meeting were 
voted. : eG 

e HOEART TOWN - 

Royal Society of Tasmania, October 11, 187@—His Exe 
cellency, C. Du Cane, Esq., President, in the chair. The Sec- 
retary read some ‘‘ Notes on an experiment with the fumes of 
sulphur, and of other methods for the destruction of rabbits in 
their burrows,” by W. Archer, Esq., F.L.S. The fumes were 
forced inéo a burrow by means of bellows, attached to a recep- 
tacle in which the sulphur was burned ; ald that this was effec- 
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ever, no trace of the- fum®s was left, nor yere the animals de- 
strayed. The experiment was recorded asa “‘ guide or warning 
to others who may be induced to try further experiments with 
the fumes of sulphur, or with any other vapour.” (Carbonic acid 
gas would not become condensed, and it would be fatal to animal 
life, but its use would probably be much too expensive), Mr. 
Abbott read a paper “On the Sun and its Office in the Uni- 
verse.” Some discussion of a conversational character having 
taken place, Mr. M. Allport, begged to call the attention of the 
meeting to the fish presented by Mr. Wise (presentation No. 8), 
on account of its high scientific importance, as furnishing a com- 
plete answer tô the theory raised by Dr. Günther in reference t 
the salmon first sent to England. The Doctor then assumed that 
the fish sent was hatched from one of the eggs imported to Eng- 
land in 1866, This assumption was met by the statement that 
the fry unnaturally detained in fresh water had reached a higher 
state of dévelopment than the smolt sent to England, and as the 
fish now presented was but just assuming the smolt stage, all the 
arguments used in reference to the smolts first caught apply 
with tenfold force to this specimen. It was, moreover, fortu- 
nate that they had in the Museum one of the fry hatched: from 
the English eggs received per Lincolnshire in 1866, and which 
died in the spring of 1867. Upon comparing this with the fish 
now caught, it would be found that they accorded with one 
another so closely, as to leave little doubt of their identity in 
species. No report had yet been received from England as to 
the smolt last sent, though they had heard of its safe arrival. 
Mr. Allport further observed that Mr. Youl, in writing to Sir 
Robert Officer, had expressed a wish that the Salmon Commis- 
tioners should make it publicly known that after careful examina- 
sion he entirely concurred with Dr. Gunther in the opinion that 
the specimen first sent to England was a Salmon trout (Salmo 
trutta.) s . i 
. oe BERLIN | 

Royal Prussian Academy of Sciences, June 2, 1870.~~—Prof. 
G. Rose confinuyicated a long and elaborate memoir on the 
connection between the hemihedric crystalline form and thermo- 
electrical properties in iron-pyrites and cobalt-glance, with, some 
remarks on the theory of hemihedric forms in general ; and Prof. 
Dove read a paper on the reference of the annual curye of tem- 


_ perature to the conditions upon which it depends. . _ , 


June 16.—-M. Kummer read a paper on the simplest representa- 
tion of the complex numbers formed from unitary roots, which 
can be effected by multiplication with unities. Prof. W.. Peters 
read a description of Propithecus Deckenit, p new, species-of Le- 
muroidea from Madagascar ; it is the.species which had previously 
been identified by him with Z. diadema Bennett. ` 

June 23.—A paper was read on the Morphology. of Choni- 
driopsis caerulescens, Crovan, and the optical phenomena pre- 
sented by that Alga, by Dr. Leopold Kny. The author de- 
scribed in some detail the peculiar cell development and mode of 
ramification of the plant, and noticed more briefly the structure 
of the reproductive organs. The peculiar colour presented by 
the plant is produced by the contents of the outermost cortical 
layer of cells, and is due to the presence in them of certain 
corpuscles which have the faculty of reflecting blue light. Prof. 
du Bois Reymond read a supplement to his memoir on the 
aperiodic movement of muffled magnets, i 

June 27.——Prof. C. Rammelsberg read some contributions to 
the knowledge of meteorites He first communicated some re- 
marks on the analysis of meteorites, relating to a more recent 
process for the separation of nickel from iron, to the separation 
and determination. of meteoric iron in stony meteorites, and to the 
analysis of the silicates, and then furnished analyses of meteoric 
irons, of the pallasite of Brahin, and of the chondrites of 


- Pultusk, Richmond, and Iowa. His analyses of these chondrites 


andef that of Klein Wenden, lead him to the conclusion that 
they all contain only two silicates, olivine and broncite, a result 
which he finds to be confirmed by other rap Sig and he affirms, 
that mesosiderite and chondrite do not differ petrographically 
but only in structuse. ` ; f 
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° * . . BOOKS RECEIVED 

Enc su.—The Descent of Man, 2 vols.: ÇC.: Darwin (Murray).--The 
General Structure of the Animal Kingdom, 4th edition (Van Voorst).—A 
‘Treatise on Smor Camo F. Edwards (Longmans) —Mathematical 
Papers of the late George Green: N, M. Ferrers (Macmillan).—A Synopsis 
of the Family Uniomde ; Isaac Lee (H. C, Lea, Philadelphia) —Thesaurus 
Syriactus, fase. i. r e 
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Rovat Soctery, at_8 30 —-Futther Experiments on the Effect of Diet and 
Exercise on the EMnination of Nitrogen: Dr. Parkes, F.R,S.--Magnetic 
Observations made during a Voyage from St. Petersburg to the Coasts of 
the Arctic Sea, in the Summer of 1870: Capt. Belayenetz, LB.N. 

SOCIETY OF ANTIQUARIES, at 8.30.—On Roman Antiquities at Lydney Park : 
Rev. W. H. Bathurste ẹ ° 

CHEMICAL Socygery, at 8, ; E 

LINNEAN Society, at 8.—On the Tami names of Plants: Rev. S. Mateer. 
Contributions towards a knowledge of the CuAudionrde ; H. P. Pascoe, e 

ROYAL INSTITUTION, at 3 -—~Davy’s Discoveries: Dr, Odling. 

LONDON INSTITUTION, 7.30.—On the Colonial Question: Prof. J. E. 
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Rovat INSTITUTION, at 9. —Pressure of Fired Gunpowder : Capt. Noble. _ 
GEOLOGISTS’ ASSOCIATION, at 8.—On the Range in Time of the Fo - 
fera: Prof P. Rupert Jones, F.G S.—On the English @rags, considered 
in reference to the Stratigraphical Divisions indicated by their Invertebrate 
Fauna :, Alfred Bell. ø ; 
sgt COLLEGE OF SURGEONS, at 4.~-On the Teeth of Mammalia: P®f. 
ower . : 
SATURDAY, MARCH 4. 
ROYAL INSTITUTION, at 3 —Socrates: Prof. Jowett. ° 
E ` SUNDAY, Marca 5.. 
Sunpay Lecture Society, at 3.30.-—Iceland: its Physical Features, Vol- 
canoes, Hag Springs, &c.: Jon A. Hjaltalin, 3 
© MONDAY, Marcu 6. 
ROYAL Instir@rion, at 2.—General Monthly Meeting. 
ENTOMOGLOGICAL SOCIETY, at 8. ' : PRR 
eee COLLEGE oF SURGEONS, at 4.On the Teeth of Mammalia: Prof. 
ower, 
LONDON INSTITUTION, at 4.-~-On Astronomy: R'A. Proctor, F.R A.S. 
ANTHROPOLOGICAL InsTITUTE, al 8.-~On the Racial Aspects of the Franco- 
Prussian War: J. W. Jackson. . j 
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THE TEMPLE MEMORIAL, AT RUGBY 


N hear with pecu@iar satisfaction that one of the 

memorials of the Bishop of Exeter at „Rugby is 
» be an Observatory, Itis a very appropriate memorial 
) a man who, above most others, recognised the true rela- 
on§ of science and literature, and did so much to give 
‘lence its rightful place, And it is a valuable addition 
) the resources of a school; at present perhaps it will 
ot find its full use; but when it Goes it will be well 
ssociated with the name of one who has foreseen the 
ture posifion of our great public schools. 

Our great public schools fulfil two functions, they 
repare for the universities, but they are themselves the 
niversities for the great majority of the boys who go to 
xem ; those who go into business, into the®army, and to 
any other occupations, do not in general go to Oxford 
e Cambridge. Their school education ends at eighteen. 
Tow this large class is scarcely sufficiently contemplated 
t schools. For them it is necessary that a school should 
er, not the first part of an education which requires 
any years to complete it, but the best education that 
n be given where this limit of age is imposed. For such 
ys as these it is highly desirakle that their school course 
ould have more elevation about it, and more of prac- 
al application. It would take us far from our present 
bject if we were fully to develop our meaning ; but it 
ms & step, apd an important one, in the tight direction, 
establish an astronomical and meteorological’ ob- 
atory at one of the public schools ; for this is to assert 
t such knowledge of these subjects as is attainable 
ht to be within reach of boys who will not have the 
ortunity of studying them after complete mathematical 
ning at the univ€rsities. It is one step further towards 
blishing the ideal education, the co-existence of 
gious influence, literature, science, art, and handicraft 
e same institution. 
ome amount of astronomical teaching is necessary in 
hool ; it is very much neglected at present, because it 
not ‘pay in examinations. Yet we know by expe- 
ca that few subjects are so interesting as astronomy. 

in schools, as at Rugby, where geometry’ and 
anics are taught, the noblest illustrations may be 

from the mechanism of the haavens. But astronomy 
ot be taught by a book only. ‘The most useful, indis- 
able instrument to an astronomical ‘teacher is an 
No descriptions, no diagrams, give boys-a con- 
on of the solar system so clezrly as a few minutes 
an orrery.. The next most useful instrument is a 
ope. And certainly Rugby seems to be fortunate in 
strument that is to be given to it. 

e Temple-Telescope is a nobleone. The object-glass, 
„ was made with especial care and pains by Alvan 
e for Mr. Dawes. It is 8} inches aperture, and 
focal length. It is mounted equatorially, has an 
ent driving clock, of an unique kind; and the tye- 

range from 92 to 1,000. 
instrument like this is, of course, a luxury, but its 
is, in itself, a great inducement to its use. There 
we thingseso wondrously beaytiful as the moon, 
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or Jupiter, or a star éluster, seenswith a low power in such 
q telescope. And any one who has tried to show the 
moon to several pedple with an ordinary telescope will e 
appreciate the.advantage of having it equatorially 3 > 
mounted, and of its being provided with a driving ‘clock. 

Other instruments for astronomy, surveying, and meteor- 
ology, will be added to the observatory; some of thé 
masters having provided a fund adequate to, give so 
fine an instrument all the surroundings that are required 

*to make it practically available. And ere long we hope 
to see a really useful observatory established. 

It is to be under the joint management of- Mr, Wilson, who 
munificently gives the telescope, and Mr, Seabroke, : an old 
Rugbeian, who is already favourably known. as a worker, 
He still has his spurs to win, however, and will soon be 
very favourably situated for winning ‘them.. i 

The telescope is now the property of the Rev. H. E. 
Lowe, of Atherstone, but will 3 become the property of Mr. 
Wilson in March: We greatly regret to hear that circum- ` 
stances which have lately, happened at Rugby affecting the 
tenure of masterships will prevent for, the present the gift 
of the observatory to the ‘school, and can only hope that 
it will not be long before the present difficulties are over- 
come. Meantime it will be established on private ground, 
and will, be accessible to the school, Verily there be 
head. masters and head- -masters, and masters and masters ! 

L. 
THE EXPERIMENTAL AND» RATURAL 
SCIENCES IN TRINITY COLLEGE, 
DUBLIN ' 
HE condition of the Experimental and Natural 
Sciences in the yarious Universities is at the pre- 
sent time a subject of such general interest that we give ae 
the following sketch of what is now done for them in- Y Neg 
Trinity College, Dublin. 

Until a student passeş the Mickaelmas term examination 
of his second (Senior Freshman) year he is supposed 
to confine his attention to, classics, mathematics, and 
logic ; but in his third and fourth years he must devote 
himself, to a certain ektent, to the study of Experimental 
Physics, including ‘heat, electricity, magnetism, and 
chemistry, and pass examinations on these subjects even 
at the ordinary term examinations. In the fourth year of 
his Studies the student can go in for honours in Natural 
and Experimental Sciences, the course for which includes 
Jamin’s “ Cours de Physique,” Lloyd’s “Wave Theory of 
Light,” Naquet’s “Principles of Chemistry,” ~Cotta’s 
“Classification of Rocks,” and Haughton’s “ Manual- of 
Geology.” 

At the conclysion of his collegiate studies the student | 
.can graduate in either Experimental or in Natural 
Science, and the Court of Examiners can récommendsthe 
most distinguished of the candidates to the Board for 
gold and silver medals ; candidates thus recommended 
recejvin¢ their B.A. degrees as Senior agd Junior Mode- 
‘rators respectively. 

The subjects for éxamination for the Moderatorships ` 
in Experimental Science are (1) Experimental Physics 
viz, Heat, Light, Sound, Electricity, and Magnetism ; 
(2) Chemistry, Inorganic ‘and Organic ; (3) Mineralogy, 
including Crystallography; and the hundred marks 
allotted to the examination are as folfows: :—Light and 
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Sound, 20; Heat, Electrigity, and Magnetism, 30; In- 
organié and Organic Chemistry, 15 eaclt; Mineralogy 
and Crystallography, 19 each. It need only be added 
that lectfires on all these subjects are delivered every 
term by*the respective Professors. 

The subjects of examination for the Moderatorship in 
Natural Sciente are the following, each of which has 
equal weight :—(1) Physiological and Comparative An- 
atomy ; (2) Zoology and Botany ; (3) Geology.(including 
Physical Geography and Paleontology). 

It may be objected that the distinction between Zoology 
and Comparative- Anatomy will not hold good, and the 
books ordered -to be read under both sections seem to 
demonstrateéthis, But there can be little doubt-that the 


establishment of this Moderatorship is a step in the right | 


direction, and the course is such that every medical student 
ought to.take it up and do his utmost to attain a place 
among the golds. 

It is of course’ not to -be-denied that there are-no 
scholarships, no studentships nor fellowships to be 
attained by a knowledge of these sciences, but per- 
haps even these may in time come. -It is not so very long 
ago when a student could aspire to but few distinctions 
if he were hot a first-rate mathematician; now this is 
completely altered, and as the world-rolls on changes 
come with it. 

The chemical and physical laboratories of the College 
leave nothing to be desired, The distinguished Medical 


Registrar takes carg that there shall be. every facility 


given to students to work out the Gomparative Anatomy 
of the Vertebrates, and places-at the disposal of the 
College the animals that from time-to time die in the 
Zoological Gardens, The Professor of Zoology demon- 
strates the Anatomy. of the Invertebrates to his class 
during two ~out of the three: térms.* The Botanical 
Gardens and the Herbarium are as extensive as any 
University can require, and--there are.two courses, one 
of forty and another of, twenty. lectures,- delivered each 
year in Botany, besides.-garden demonstrations. 

In conclusion we ventitre,to; suggest that if the M.D. 
degree should only be takeita the reading and publish- 
ing of a Thesis, as in some 6f-‘the German Universities, 
it would help materially to assist the cause of the Sciences 
jn Trinity College, Dublin; for, though some of the 
candidates might select practical subjects, others, doubt- 
less, would turn their attention to the wide fields of 
Zoology and Botany. W. 





SIR JOHN LUBBOCK ON THE ORIGIN OF 
CIVILISATION 

The Origin of Civilisation and the Primẹive Condition 

~ of Man: Mental and Social Condition of Savages. 


By Sir John Lubbosk, Bart., M.P., F.R.S, &e. (Long: 


mans, 1870.) 

N OW that Sir John Lubbock’s work’on the “ Origin 

of Civilisation” has reached a second edition, it is 
perhaps only natural that those who make it'their business 
tô warn thé public against the encroachments of Science 
should raise an alarin against the first. In a recent 
number of the Christitan Advocate ahd Review appears, 
accordingly, an article specially devoted tothe demolition 
of Sir John’s thegries, and the vindication of, human 


degeneracy. With the felicitous instinct of clerical anta~ 
; a 
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*accepted, if not popular. It would perhaps be too much 


‘there was no opposition between science and religio 





Sonism, the Advocate and Reviewer makes his fiercest pni- 
slaught precisely where his opponerit happéns to be least 
vulnerable, and lays about him with all the fine, fervidimbe> 
cility distinctive of his particular clique. Such anattack, 
however, were ignorancedts only characteristic, would hardly 
call for remark, We notice it, mt for its absurdity, but 
because, in combining with its absurdity atertain unctuous 
disingenuotsness, it is really a typical example of a kind 
of criticism unhappily influential, if obscure, and widely 



































to expect thatsreviewers of this class should read through 
the books they review, but at least they have no right to 
misquote what they fo read. ‘On p. 256 (first edition), Sir, 
John Lubbock, speaking of errors into which, in the 
absence of education, not even Christianity prevented 
mankind from falling, writes thus: “ We 'know that a 
belief in witchtraft was all but universal until recently 
even-in our own country. This’dark stpetstition has 
indeed flourislfed for centuries in Christian countries, and 
has only been expelled at length by the light of science.” 
He then proceeds to observe: “The immense servic 
which science has ¢kus rendered to the cause of religio 
and humanity, has not hitherto received the recognitio 
which it deserved.” His reviewer, omitting any referenc 
to witchcraft, quotes Sir John as asserting that *th 
immense service which Science has rendered to the caus 
of religion and humanity, has not hitherto received th 
recognition it deserves ”-—a proposition which may orma 
not be accurate, but is certainly not the one laid down b 
Sir John Lubbock. But he is not content with merel 
misrepresenting the book under review. gir Joh® Lu 
bock, he correctly remarks, at Liverpool, “ frankly avowe 


an admission,” he adds, “of no slight importance by 
great an authority in the scientific world, as-zf ¢s such 
quiet rebuff to the boast of Bishop Colenso, that t 
differences between these two are such as to render 
hopeless to attempt their reconciliation? If; however, 
are bewildered at the brisk audacity which could ven 
on such a statement without even “a hinteat its wh 
fabulous character, what are we to say to a critic w 
gravely asserts that “the Drift age had not been inven 
at the time” when Sir Charles Lyell wrote Ins “G 
logical Evidence of the Antiquity of Man”? and, 
assigns to the “ prehistoric period in Sweden a minim 
antiquity of 20,000, or it may be of 20,000,000-years,” 

But enough of the Christian Advocate. Turn we 
to other and nobler opponents. The conclusions m 
tained by Sir J. Lubbock in‘this work are, in his 
words— 

“That existing savages are not the descendant 
civilised ancestors. > as 

“That the primitive condition of man was one of 
‘barbarism, 

“ That from this condition, several races have inde 
dently raised themselves.” 

On the other hand, we have the opinion of the 
Archbishop Whately, that “We have no reason -to 
pose’that any community ever did or ever can em 
unassisted by external helps, froma statesof utter 
barism into anything that can be called civilisation ;’ 
that of the Duke of Argyll, who holds that the pri 
condition of man wag one of civilisation » that “¢h 
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no necessary connection between a state of mere child- 
hoad in respect to knowledge and a state of utter bart 
barism,” and that man “even*in his most civilised con- 
dition, fs capable of degradation; that his knowledge 
may decay, and that his religion may be lost.” , ° 
That the general propositions Jaidedown by Archbishop 
Whately and the Duke of Argyll contain a certain 
limited amount $f substantial truth, will probably be ad- 
mitted by the staunchest adherents of the opposite theory. 
That “external helps” of some kind or other have played 


a most important part in the case of all civilisations thee 


history of which is accessible, is as little open to question 
as the fact that under certam conditions civilisation among 

ecertain races may be arrested or may even retrograde. At 
the very threshold, however, of any discussion in terms less 
general, ye are met by the question “What is civilisation?” 
The baffling complexity, indeed, of the idea conveyéd in 
the word “civihsation” is the fountain-head of most of 
the confusion which exists among writers on the subject. 
That development is the vital principle, $o to speak, of 
civilisation is universally admitted, but there would pro- 
bably be a very general disagreement of opinion as to the 
particular kinds and directions of development which 
constitute the essential elements of civilisation. As gene- 

erally understood, civilisation appears to involve a develop- 
ment more or less advanced of commerce and the means 
of communication, of natural advantages, products, and 
wealth, of nevigation and warfare, of the arts, mechanical 
and ornamentéts of science, theoretical and practical ; of le- 
gislation and the administration of thelaw; of customs and 
language ; of morals and religion ; of all the faculties of the 
indivédual ang the race. It includes also a consideration 
of the diffusion of personal liberty, and of the proportion 
of those who participate in the general welfare and 
possess the neeessary appliances both for physical com- 
fort and intellectual culture. 

This, of course, is an inadequate definition of civilisa- 
tion ; and itJs further manifest not only that development 
% many of the ‘directions indicated is not absolutely 
necessary to civilisation, but that no civilisation on record 
h&s been equally developed in every direction. ‘What is 
still wanting is some standard by which to measure civili- 
sation in any particular case. Mr. Wallace, following 
Montaigne, appears to consider civilisation compatible 
with a very low development in nearly every direction. 
Archbishop Whately would consider as crviliséd the 
Germans described by-Tacitus. The Duke of Argyll goes 
further stil], tor he seems to consider that Adam and Eve 
when expelled from Paradise were, nevertheless, distinctly 
civilised beings. The diversity of optnion 1s, indeed, 
owing to the absence of a recognised standard, almost 
universal. Civilisation is nearly always measured by the 
recorded achievements of men of genius. Yet, if this were 
the true test, no nation of modern Europe is so highly 
civilised as was Greece in the age of Pericles, and English 
civilisation has been retrograding from the days of Eliza- 
beth, nay, from those which gave us the Canterbury Tales 
and Lincoln Minster, if not from those of Anselm and the 
Norman Bastard. Another fruitful cause of error is the 
natural but illogical assumption of the superiority*of our 
modern Western European civilisation over all other civili- 
sation. That in certam respects, principally material, it is 


actually superior, we do not of course deny, but when we 
® * 
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contemplate the condition of our criminal, our paupers oure 


agricultural population, the troglodytes of the cit}, and 
the nomads of the country, it is difficult to aveid the 
*conclusion that other civilisations, ess advanced in certain 
respects, were more advanced in ‘others, perhaps in some 
cases to an extent which turns the balance in their favour. 
On the whole, therefore, we apprehend that the relative 
civilisation of any country must be estimated rather by 
the sum of its general development than by its develop- 
ment, however advanced, in any particular direction. 
And this leads us naturally to a standard¢which, wherever 
it can be applied, is an infallible indication of the general 
civilisation of any race. General civilisation involves 
the multiplication of ideas, and the multiplication of ideas 
involves the multiplication of the symbols which express 
them. The language, therefore, or more strictly speaking, 
the vocabulary of any race, becomes a crucial test of its 
development. The total disappearance of numberless 
languages and our necessarily limited acquaintance with 
those which survive, obviously diminish, not only the 
number of cases in which this test can be applied, but the 
certainty of its apphcation in particular mstances. In 
spite of these drawbacks, however, language still supplies 
material to the student of comparative civilisation, not 
less invaluable than the material supplied by geology to 
the student of comparative anatomy. The imperfection 
of the record in both cases is extreme, but in both cases, 
so far as it extends, it is authentic and decisive. 

We now return to the controversy between Sir J. Lub- 


, bock and his opponents. Independegt pf the cogent argu- 


ments adduced by Sir J. Lubbock against the conclusions 
arrived at by Archbishop Whately, there is one which 
seems to have been altogether overlooked. The Arch- 
bishop’s theory traces the history of mankind up to a 
single primeval pair, and assumes the impossibility of 
their survival after their expulsion from the Garden of 
Eden unassisted by some supernatural revelation. Some 
supernatural revelatior. of the same kind he also holds 
necessary in order to raise any race to that stage of cul- 
ture at which it is enabled to make progress of itself. 
The perfectly gratuitous character of this hypothesis seems 
to us its sufficient refutation. Surely it is sufficient to 
beheve that causes analogous to those which, in later 
ages, gave to the world the exceptional intellects of an 
Aristotle‘ or a Newton, possessed potency enough at an 
earlier epoch to account for the appearance of men en- 
dowed with genius to make the successive inventions 
recorded, without resorting to a superfluous hypothesis of 
she A intervention. 

Even the Duke of Argyll virtually abandons Whately’s 
position, although, perhaps, his own is even less logically 
tenable. Wen he tells us that there is no necessary con- 
nection between a state of mere childhood in respect to 
knowledge and a state of utter barbarism, we are forcibly 
reminded of Mr. Phcebus’s eulogy on the aristocracy of 


‘this country, whose strongest points he declares to be that 


they live in the open air and speak only one language. 
It is manifest that the Duke of Arpylf when he penned 
this passage had*in his mind’s eye the igeal “noble 
savage,” who has figured so picturesquely m works of 
historic fiction from the days of Anacharsis downwards— 
a being who, although ~epresented as in “a state of mere 
childhood in respect to knowledge,” meets the greatest of 
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~ civilised monarchs as his inferior, and convicts of folly 
the ieutest of civilised philosophers. Unhappily this 
charmjng ideal person dudes the searsh of authentic 
travellers, Theytell us pf savages whose presence and bear* 
*ing stamp them as gentlemen, they record many keen and 
‘pregnant sayings of barbaric wisdom ; but the possession 
of the capacity for civilisation thus manifested is a very 
different thing from the possession of civilisation. Manly 
courtesy, strong commons ense, many of the moral virtues, 
are as compatible with a state of-barbarism, as the absence 
of all these qualities is compatible with a state of highly- 
advanced civilisation. On the other hand, civilisation 
necessarily implies a familiarity with certain ideas to 
which “a state of mere childhood in respect to knowledge” 
is equally of necessity an utter stranger. In fact, both 
Archbishop Whately and the Duke of Argyll seem to have 
been the victims of a wholly imaginary necessity. They 
appear to have forgotten the syllogism implied in the old 
rhyme, 
When Adam delved and Eve span, 
Who was then the gentleman ? 
and have felt themselves under an obligation of crediting 
our first parents with a degree of civilisation utterly at 
variance with any accepted record of their condition. As 
Sir J: Lubbock observes, “Adam is represented to us 
in- Genèsis not only as naked and subsequently as 
clothed. with leaves, but as .unable to resist the most 
trivial temptation, and as entertaining very gross and 
anthropomorphic conceptions af. the Deity. In fact, in 
all three charagteristics—in his mode of life, in his moral 
condition, and in His‘intellectual ‘conceptions—Adam was 
a typical savage” (p. 409, note). It may be added, too, 
that Adam’s naming the beasts and birds is by no means 
incompatible with his otherwise barbaric condition “ It 
is remarkable,” says Sir J. Lubbock, “ that, supporting 
such a view, the Duke should regard himself as a cham- 
pion of orthodoxy.” 

With regard to the question of degradation, however, 
the Duke has a slightly stronger case, though he has 
hardly made the most of it. That decline as well as 
progress in civilisation does really go on jn the world is a 
historic fact beyond dispute. Egypt and Assyria, Greece 
and Rome, Mexico and Peru, groan with the monuments of 
ruined civilisation, and all history bears witness to periods 
of stagnation and decadence following on periods of pro- 
gress and development. Nor is evidence wanting of an 


' analogous sequence of events among the lower races, 


Degeneration is known in some instances to have taken 
place as the result of crossing ill-matched breeds ; in 
others as the result of conquest, when the conquering 
tribe is in any respect less civilised than the con- 
quered; in others, owing to the oppression of other 
tribes; in others, by the expulsion of 4 tribe into 
less favoured, territories; in others, by a change in 
the external conditiohs ‘of life—in shor the whole 
of our present knowledge and experience tends to show 
that in® every stage of civilisation from the lowest to the 
highest, development may be and frequently is succeeded 
by decline of greater or less duratiog and degree. So- 
fae we quite*’agree with the Duke of Argyll; and although 
Sir J. Lubbock admits the fact of occasional degradation, 
he hardly seems to us to recognise its real frequency and 
extent. In fact, however, it is only less universal than 
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progress. For just as the present population of the 
evorld represents the difference between all preceding 
births and deaths, so the existing civilisations of the 
world represent the difference between all feregoing 
dgvelopments and declensions in civilisation. In other 
words, the present Giviisation-of the world bears witness 
to a vast mortulity among previoms civilisations, much in 
the same*way as the present population ‘bears witness to 
a vast mortality among previous populations. This con- 
sideration, however, so far from being favourable to the 
gloomy views of the Duke of Argyll, tells, on the whole, 
manifestly in favour of Sir J. Lubbock’s more hopeful 
theory, for the tendency of civilisation like that of popu: 
lation, 1s always to ifcrease and multiply. In both cases, 
ean conditions may and do counteract the tendency in 
certain times and places, but the tendency remains the 
samê, and sooner or later always predominates on the 
whole. It thus happens that all the great civilisations of 
the world hdve been in some material respect in advance 
of any which preceded them, and at the same time have 
‘manifested.development in a greater number of directions. 

Thus the civilisation of Greece is more complex and more 
advanced than that of Egypt, that of Rome than that of 
Greece, that of Elizabethan England than that of Rome, 
that of modern England than that of Elizabethan England, 

It is to be observed, however, that every civilisatio has. 
some special and distin ctive glory of its own unsurpassed 
by any of the subsequent ones. Grecian art, for instance, of 
certain kinds has never since been equalled, out the student 
of the Roman rule and law will certainly not be disposed 
to rank Grecian civilisation as a whole so high as the 
Latin. In fact, loss of some kind accompanies gevery 
gain of civilisation, One savage possesses the eye of 
the vulture, a second the scent of the deer-hound, a third 
the fleetness of the stag—civilise these, men, and you 
destroy their special characteristics of excellence. Nor is 
this true only of physical qualities. 
nothing of that barbaric power of perceftion and memory 
which enables the savage to detect at orice the loss of one 
sheep out of three hundred, though he cannot even calcu- 
late the number of his fingers. Such losses, however, a¢e 
in the long run more than.compensated by gains in other 
directions, just as the losses incurred by the decay of one 
civilisation are eventually more than compensated by the 
benefits conferred by another. We fully agree, therefore, 
with Sir J. Lubbock in his remark at the conclusion of his 
answer to the Duke,, ee that the past history of man, has 

on the whole, : ‘been one of progress, and that in looking 
forward to the future, we are justified in doing so with 
confidence and with hope.” 

But we have hitherto said nothing about Sir J. Lub- 
bock’s book itself. When we remember that it is one of 
the first attempts to treat the Origin of Civilisation on a 
rational and philosophic basis, we are not disposed to 
quarrel greatly with its somewhat lax arrangement, | Its 
necessarily miscellaneous character lends it ne small part 
of its value, and renders it exceedingly readable, but a 
more rigorous method and proportion are required to 
render it easy of complete*digestion, In his laudable 
anxiety, too, to collect and co-ordinate facts as the only 
trustworthy foundation of his hypothesis, Sir.J; Lubbock 
himself has a provoking way of latitating for a whole 
chapter together behind a heap of quotations, just when 


Civilised man knows 
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we want him to tell us their precise significance in that | ment and less redundance of language, it might havebeen™ 
particular connection, This, indeed, and a very general®| made both interesting and instructive. But those who 


absence of dates, deprives nfany of Dis facts of some 
portion ùt least of their intrinsic value. Occasionally, 
too, weecome atross a statement which we want verified, 
as, for instatce, at p. 283, where heetells us “it is said 
that among the Ancien Britons money was habitually 
lent on what may strictly be called ‘ post-obits,’ promises, 
to pay in another world.” We own that we should like 
to sge the authority for the prevalence of so singular a 
commercial transaction among our grandfathers. So far 
aswe know, the Bonzes of Japan, and not the early Britons 
are the real culprits. A letter from a Jesuit father in 
gapan, dated March 1565, printed in Maffei’s collection 
(B. iv. 2), tells how certain Bonzes were in the habit of 
borrowings money to be repaid with interest in another 
hfe, and giving their creditors I. O. U.’s (syngraphas). for 
post mortem presentation. ` 5 

After all, however, Sir J. Lubbock’s work is the com- 
- pletest summary of barbaric life that we pos$ess. It does 
not profess to be exhaustive. It is designed rather as a 
breaking of the ground for further research in a direction 
precisely opposite to the “high priori road,” on which 
theorists about the origin of civilisation have walked so 
éong,towards nowhere, discoursing prettily about the 
family being the first of human institutions, language 
being the perfect instrument of primeval thought, and so 
forth. In this respect, as well as in being a handbook of 
facts nowhere €l$e collected together, it is undoubtedly a 
most*useful contribution to contemporary literature. Its 
main value, however, consists in what we have only lately 
found& word éor,—its “ suggestiveness.” Very few, even 
of the “cultured classes,” at all realise the profound and 
abject barbarism of primeval antiquity. We can only 
guess darkly at*the life of those wild ancestors of our 
race who fashioned and wielded the flint tools of the drift 
while yet the Thames was tributary to the Rhine,—how 
they skurried to their caves or burrows from the wolf, the 
bar, and the tiger, kept watch on the rhinoceros snorting 
in the shallows, or trembled as the mammoth herds 
crfshed thro@gh the jungle. What were the relations 
among them of man to man, of man to woman? Was 
the one generally either the slayer or the victim,—the 
other gither the temporary slave of an animal lust or the 
material of a freless feast? Had they language beyond 
the scream of terror or pain, the shriek of triumph, the chat- 
tering of menzce, the muttered mumbling of gratified glut- 
tony? Who can tell? We know only that between the 
lowest savages of to-day and their earliest ancestors lies an 
interval of years far beyond the limit of historic chrono- 
logy ; and carefully weighing the facts of the case, we find 
it on the whole one degree less inconceivable and incre- 
dible that they should have risen to their present level of 
utter barbarism from one still lower, than that they should 
be the degraded progeny of any known or unknown 
civilisation. , SEBASTIAN EVANS 
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OUR BOOK SHELF 
A Sketch of the Life and Writings of Robert Know, the 
Anatomist, By his pupil and colleague, Henry Lons- 
dale, (London: Macmillan and Co., 1870). 
Dr. KNOX was in many ways a remarkable man, and if 


his life had been written with greater clearness of state- 
æ 





have read Dr.eLonsdale’s life of Professor Goodeir will 
mot be disappointed by the present yolume. 

Robert Knox was born in 1791, and his misfortunes 
began by an attack of small-pox! which destroyed his lefts 
eye. He was educated at the High School of Edfhburgh, 
and became a student of medicine in the University 


‘when nineteen jears old. Five years later he was 


appointed assistant-surgeon in the army, and spent more 
than three years on duty in the Cape Colony, where be 
seems to have made his first studies ip ethnology and 
natural history. He next studied at Paris, and after his 
return to Edinburgh in 1822, became curator of the 
Museum of the College of Surgeons. In 1825 he joined 
Dr. Barclay in his extra-academical lectures on anatomy, 
and at once took the h:ghest position in Edinburgh as a 
lecturer. He had many distinguished pupils— Goodsir, 
Reid, Edward Forbes, Owen, and Falconer were among 
them—and he appears to have been as popular with the 
students as he was disliked by most of his colleagues. In 
the winter of 1828-9 the terrible discovery was made of 
the .system of murder carried on by Burke and Hare; 
and one of their victims was traced to Knox’s dissecting 
room. This exposed him to much opprobrium, and even 
to personal danger from the Edinburgh mob; but his 
reputation was fully cleared from any suspicion of 
complicity in these crimes by the report of a committee 
of inquiry on the subject, which Dr. Lonsdale prints at 
length, together with a moderate and manly letter written 
by Knox himself to the Caledonzan Mercury. That this 
affair was not the real cause of his leaving Edinburgh is 
admitted by his biographer, and amid the chronological 
confusion of the whole book the reader is left to guess 
the causes which reduced a olass of fyreghufdred in 1832 
to nothing in 1842. Knox had been a candidate for the 
University Chair of Pathology in 1837, and for that of 
Physiology four years larer.. He failed each time, and the 
letters jn which he submitted his claims give abundant 
reason for the enmities with which he surrounded him- 
self. The latter of these productions, full of personal 
abuse of eminent men, some of whom are still living, was 
discreditable to Knox at the time, and its publication in 
this volume is still more so. Weare told that “ regard- 
less of both legal and moral obligations, he commenced 
lecturing on anatomy in Edinburgh in 1842, but got no 
class.” He tried lecturing at Glasgow, failed again, and 
after various wanderings settled in London. Here he 
maintaimed himself as a popular lecturer and a literary 
hack. Among his other occupations during the last 
melancholy twenty years of his life, he was pathologist to 
the Cancer Hospital, he contributed to the Proceedings 
of the Anthropological Society, and he practised mid- 
wifery. Hard working to the last, he died in London at 
the age of seventy-one. eo 5 

The moral of this hfe seems to be a very trite one; 
Knox was his own enemy. In spite of a biographer’s 
adulation, we are told that “on matters of business in- 
volving a doné fide principle, Knox was prone to be 
evasive, whilst on maters of fact he was not always 
considered tstworthy.”* Yet he must have had re- 
deeming qualities, and made warm friends as well as bitter 
enemies. As an anatamist, he kelonged*to the older 
British schook and possessed many of its merits. Hè did 
good work on the Cetacea and Sirenia, and appears to 
have been the first to maintain the true nature 8f the 
ciliary muscle, as well as to describe the fovea centralis 
in the retina of reptiles, and the tracheal pouch of the 
emeu He was alsô a leader ın the study of ethnology as 


* This statement 1s mtroduced by the remark that “ʻa portrait of the 
anatomist, without its shadows and sinuous lines, would be no portrait at ail.” 
No doubt there were many such portraits of Knox on the blank walls of 
Edinburgh, when he was abused as the accomplice of Burke and Hare, but 
Dr. Lonsdale has done wisely in giving his readers the characteristic sketch 
of the anatomist lecturimg., which was taken by his brilhant pupil, Edward 
Forbes, his sketch 1s the best thing in the booke 
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a branch of anatomy. But his great distinction was as a 


lecturer, and here his suecess was for a time unequalled. 
' Like other’teachets of the time, he had fhe advantage of 
. introducing a great deal of comparative anatomy, physio? 
. logy, antl histology (so far as it was then known) into his 
* lectures on human anatomy. He must have been gifted 
with great natural eloquence, and disdained none of the 
tricks of oratory. His biographer gives a wonderful 
account of the clothes he wore when lecturing, in what 
‘seems to have passed for “ full dress” in Edinburgh about 
1830, but also informs us that “the richest costume would 
hardly have awailed had not the silvery tongue been 
‘brought into. play.” Knox never drew diagrams, and 
equaily rejected the help of ready-made drawings for his 
‘class, nor did he’evér use notes.’ Above all, he thoroughly 
‘enjoyed his work. He left little written that is likely to 
preserve hfs fame. His translation of Milne-Edwards’ 
“Zoology,” by which he is perhaps most widely known at 
present, is a bad specimen of his inferior. work. The 
history of his life, besides its interest as the record of an 
‘able man’s remarkable success and as remarkable failure, 
is of importance from the light ‘it throws on the study 
of anatomy in this country, on Scottish university politics, 
and on methods of scientific teaching ; so that the inten- 
tion of the present work is more praiseworthy than its 
execution, = E oer 


Strange Dwellings: being a Description of the Habita- 
tions of Animals.: By the Rev. J. G. Wood, M.A., 
F.L.S. (Longmans & Co., 1871.) 

‘Mr. Woonp’s works are well and favourably known as 

presenting the study of Natural History in its most attrac- 

tive form to the young. The present work’ is not new, 
being abridged from his “ Homes without Hands,” which 


obtained, sonte years ago, a deservedly large amount of 


popular favour; and even in its original form it consisted 
of course mainly of selections from accounts given by 
travellers and naturalists. It is, however, extremely well 
suited to place in the hands of any boy or girl. who is 
already fond of reading about strange animals, or whom 
it is desired to interest in the study of nature. We find 
in it accounts of thé curious trap-deor spider of Jamaica, 


the bower-bird of Australia, with: its remarkable edifice of 


twigs and shells, the mud wasps of Guiana, the repulsive- 
looking aard vark of South Africa, the weaver bird and 
tailor bird, and many other animals of singular habits, 
and illustrated with woodcuts, which combine with the 
lively style of the text to make the volume a very attractive 
one. 


The Duke of Edinburgh in Ceylon: a book of Elephant 
and Elk Sport} By John Capper, Times correspondent, 
Illustrated with: chromo-lithographs. (London: Pro- 

_ vost & Co., 1871.) . l 

THIS book is sufficiently described by its title, being a re- 

cord of the visit of the Duke of Edinburgh to Ceylon last 

year, and of his success in the colonial sports of elephant 
hunting and elk hunting. It appeals to two sections of 
the public, those who eagerly seize upon every incident 
connected with the mode of life of any member of our 
Royal family, and those who are equally gager after any 
description from life of sport in those countries where wild 
beasts worthy of a hunter’s rifle abound. _We may quote 
the following as an irfstance of the perils egcountered by 
our Prince in navigating the Cingalese rivers. “The 
stream was teeming with life. Fish of all varieties and 
sizes sprang into fhe boats as they paddled along, one of 
them finding its way into the Prince’s coat pocket” (loyal 
fish !) ; “on all sides could be heard the snapping of alli- 
gators’ jaws .as tiny fish were caught in. the monsters’ 
mouths. The party had proceeded about a mile down the 
stream, when one of them, leaning down and resting his 
head on the gunwale of the boat, was startled from his 
quiet rest by the apparition of an alligators gaping jaws, 
which made a dire@t snap at his head, fortunately‘nissing 


it, but seizing, in place of it, the barrel of the rifle held in 


*the hands of the Prince’s English. attendant, who ewas 


seated nextto himgand whtch the monster nearly wrenched 
out of his hand, splashing the water about, and drenching 
eyery one in the canoe.” Is the Times correspondent 
quite certain that alligators are found in Ceylon?” 
a EE E A = — 
° , B ` 
LETTERS TO THE EDITON 
[Zhe Editor does not hold himself responsible for opinions expressed 


by his Correspondents, No notice is taken-of anonyggous 
communications, | 


Lunar Halo seen from Two Statiogs e 


I ‘HAVE presented te the French Institute at its last sitting a 
copy of NATUKE, Janfary 26, with the sketches of a halo seen, 
from Liverpool by two different observers from two stations 
at a little distance. Itis the first time, as far as my knowledge 
goes, that.we have had two different sketches of the same phe- 
nomenon. The difference,is very considerable indeed, as a para- 
selene was seen by one of the observers, and not by the other. It 
would be very important to ascertain what was the exact situa- 
tion of each of them, and I should be glad if you can take the 
trouble to asceftain it by an inquiry through your paper. When 
I return to England I will ascertain the circumstances of the 
observation, which may lead to some definite conclusions on 
the form and altitude of floating snow during the night of the 
4th January. f 

In my note to the French Institute, I say that, unquestionably, 
reflexion or refiaction took place on several faces of crystallin 
snow, and each observer saw the refraction or reflexi#@n o 
a particular face of crystal, placed conveniently for observation. 
So that double observation is very valuable, as affording a direct 
proof of the correctness of the explanations given by Mariotte, 
and others after him, of these magnificent appegrances, 

According to Mariotte’s theory, the presence of a paraselene in 
one of the observations with the halo of 22° shows the pr&sence 
of prismatic crystals, the faces of which must be hexagonal. 
The second appearance should, according to opinio$, show 
that these crystals were terminated by small pyramids, and the 
other observer perceived the halo reflected: on the oblique face 
of these crystals. As he saw two or three halos almost concen- 
trical, it must be supposed that one of them was due to the 
upper pyramid and the other to the lower. f 

Very probably the air was not disturbed by any wind, and 
elongated crystals were falling very slowly, or rather floating, 
owing-to the smallness of their dimensions, which possibly may 
have been a small fraction of +2, inch. è 

I send you these suggestions only to direct further inquiries, 
and I make no pretension to exhaust the subject,. which is Very 
interesting. . 

I myself observed on Thursday, February 12, what is not 
quite unworthy to be noticed, as showing how inexhaustible is 
the field opened by Nature to her inquirers. The sun @as setting 
when IJ anived at St. Pierre le Calais with my friend Alexandie 
Lille. I noticed the disc was distorted, the two partial suns 
being almost alike, and of a red colour. This appearance was 


wo 


certainly owing to the dir not being of a uniform density. Two 
different streams were separated by a horizontal surface. The 
truth of this supposition was very easily ascertained, as two 
different kinds of clouds were flying in two different directions. 
Neither of them was heavy, and the distinction was very ad- 
mirably made by the sun itself, which soon disappeared, leaving 
a rosy tint behind im. The lower clouds first presented a rosy 
colouf, but soon became dark, and the upper clouds in their 
turn took the beautiful colour which the others Lelow were just 
losing. The horizontabihty of the surface -separating the two 
streams of air was a proof of great quietness in the atmosphere, 
and the night was magnificent, as well as the following day. 
Š "OW. DE -FONVIELLE 
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Quinary Music - TA a 


* s ; ; 
_ MR. Jevons, in his interesting paper on the Limits of Numeri- 
.cal Discaimination (NATURE, Feb. 9), asstrts in support of his 
views (Rees Cyc, “ Rhythm”) that ‘“‘no musicians have yet been 
found cfpable of performing ” quinary music. i 
I have never found the slightest difécuity, nor can I conceive 
any, either in performing er inventing music sul@divided into five 
isochronous measures, #4, with an accent recurrings on every 
fifth unit of measure; nor do I see anything to justify his doubt 
that the ear can grasp divisions of 6, 8, 9, without regrouping 


„them into smaller periods; as amongst skilled musicians there 
exists no doubt whatever about the continuous reading of those el. 


larger groups, without even a suggestion of such ‘subdivision ; 
ant it woulal be easy to multiply quotations fron? the best writers 
of passages whose only correct performance and reception by the 


disteners would be entirely destroyed by Sach a sub-grouping as 


Mr.. Jevons seems to think necessary. ; 
Apropos :—I greatly, doubt whether the question of musical time 
is at all pestinent to the subject of numerical discrimination, as 
an instantaneous conception; the latter being a synchronous 
mental act, while the former is altogether consecutive ın its 
operation, in which every group, however smal, is only a 
sequence of units, JOSEPH MULLEN 
38, Synge Street, Dublin, Feb. 14 - : 





The Power of Numerical Discrimination 


In an article with this title in a recent number of NATURE, 
fr. W. S. Jevons offered the results of some ingenious experi- 
ent he had been making to determine how many objects the 
human mind could count by an instantaneous and apparently 
single act of attention. He comes to the conclusion that the 
power of his mind was limited to something less than five. 

If it were Pgqf. Jevons’ purpose to ascertain the number of 

_ objects he could count within an interval too short for more than 
a sinfle conscious act of attention, his experiments were, doubt- 
Jess, conclusive, at least to him ; but if he sought through them 
to prog that bg or any other person could fix his attention upon 
more than one Object at a time, I fancy he commits the mistake 
attributed to the Royal Society in puzzling over the question put 
them by Charles I. about the effect of throwing a shrimp into a 
pail full of water.e He is trying to account for a phenomenon 
that never occurred and which can never occur. f 

Prof. Dugald Stewart, in his work on the “ Philosophy of the 

‘Human Mind ”* hag proved very clearly, it seems to me, that 
the attention ig never fixed upon two points or objects at the same 
t@me, but that it passes from one to another in certain cases, as 
in playing upon musical instruments, in feats of jugglery, &c., so 
idly as to seem to be instantaneous. 

n addition t§ what Prof. Stewart has said upon this subject, 
permit me to ask how it is any more possible for the attention to 
be fixed on two beans at one time than for two beans to be in the 
same placè at the same time? The argument that could demon- 
strate the absurdity of the last of these propositions would 
demd@nstrate the absurdity of the first. 

If Mr. Jevons will try to look at both eyes at once of the first 
person he talks with, he will find that one of the eyes seems 
thore distinct to him than the other, and every effort he ma 
make to equilibriate his attention will only result in changing it 
‘from one to the other. 

If he is talking with great earnestness, or in a way to 
‘make his interlocutor very anxious to divine his meaning and 

enetrate or anticipate the expression of his inner thoughts, 
he will notice that his interlocutor’s eyes seem to be running 
from one of his own eyes to the other, as if in hopes of getting 
fiom one some disclosures not made by the other. This would 
not be done if both eyes could be seen simultaneously. 

‘Mr. Jevons seemed to see five beans, because he was able to 
run over and count five in the minimum of conscious time. 

I think there is no authority for saying that there is any period 
of conscious timé necessary for any purely mental operation. To 
the mind itself, or the spirit of a man, there is neither space nor 
time. There are incidents of our material “organisation which 
limit our capacity to notice and remember mental: operftions, 
but not the operations themiselves. Therefore the rapidity with 
which the attention is transferred’ from one word to another in 
‘reading, or from one_key to another of a piano when played by 


* Works of Dugald Stewart., Edited by Sir Wiliam Hamilton, Art. 
* Attention.” ; oe E - 
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a master, authorises no presumption whatever that his attention 
is ever fixed upon more than ones key at a time, while all the 





. presumptions are “against the possibility of any person’s attention 
“ever being in two places at the same moment. a eB 


Berlin, March 4 ° 


Eozoon Canadense 


ON a careful consideration of Dr, Dawson’s reply to the ob- 
jections urged by me against the supposed organic nature of 
Eozoon Canadense, I confess my inability to see that one single 
fact is brought forward calculated to shake the position of those 
who regard it as a purely mineral production. e 

In opposition to all previously received opinion, Dr. Dawson 
would now confine Eozoor to the Laurentian period. Iam glad 
to accept this as evidence that its Canadian discoverers begin to 
feel the force of the ‘‘ difficulties” I have stated, and instead of 
ignoring them, make a genuine and direct attempt tp meet them. 

Though Dr. Hunt now doubts the accuracy of the observations 
which refer the Skye opnite to the Lias, he has elsewhere as 
good.as admitted that it is not confined to the Laurentian 
period.* Gumbel has also determined it for Cambrian meta- 
morphic rocks in the Fichtelgebirge, Bavaria, and Rupert Jones 
and Sandford for rocks of the Lower Silurian period in Conne- 
mara, as pointed out by Mr. Kinahan in his letter in NATURE 
(No. 66). The Tudor spec-men, it is also considered, may belong 
to the Cambrian or Potsdam group. This, to say the least, is 
somewhat contradictory. 

The determination of the age of the Skye ophite I am willing to 
leave Dr. Hunt to settle with Professors King and Rowney, merely 


+ + 


remarking that both McCulloch and Geikie, as independent ob- 


servers not looking for evidence in support of a theory, declare 
the rock to be of the Liassic age. f 

The lengthy disputes as to what is to be considered Eozodn 
and what is not, are most amusing. When each disputant takes 
up a different position and shifts it as occasion requires, how is 
he to be met? And is this not of itself suffigient pramd face 
evidence of weakness suchas to warrant a$ugpension of judgment 
on the part of those—and their number 1s great—-who have 
accepted the ‘‘ fossil” only on the strength of eminent names and 
reiterated assurances ? 

As fag as I can make ovt, the whole positive evidence is now 
narrowed down to the determination of what is and what is not 
the true “nummuline layer.” A reference to the published 
figures and descriptions gives no information by which we may 
detect any difference between the ‘‘nummuline layer” of the 
Skye ophite and that of the typical Canadian specimens. Thus, 
then, until Dr. Dawson points out the difference, this objection 
cannot be said to be “wholly irrelevant.” To aver, without 
proof, that when the characteristic structure occurs in an unlooked- 
for position, that it is an detative form, or, on the contrary, to 
assume it to be a /osszd when discovered elsewhere, is easy, but 
does not tend to carry conviction to the unbiassed mind. To do 
this, we require distinct and ample evidence. The Eozoon before 
referred to as discovered by Mr. Sandford in the Connemara 
ophite, and “verified” by Rupert Jones,+ belongs, according to 
Murchison, to the Lower Silurian age.t “The discovery, it 
appears, had at the time induced Sir Roderick-to class this rock 
as Laurentian, but shortly afterwards, purely from stratigraphical 
considerations, he pronounced it to be Lower Silurian.§ Here, 
again, we have a discordance with the views of Dr. Dawson ; 
are we, then, to throw away such independent testimony, and say 
that the unfortunate Eozoon “ Hibernicum ” is an t#etative form, 
or, are we to consider the veteran geologist wrong, and the Con- 
nemara marble Laurentian ? 

It is now see® that all the theories which attempt to meet the 
objections I have stated are in conflict—which then is right ? 

As regards the Tudor specimen, whjch, it is thought, I have 
too summarilye “‘ disposed” of, I would observe that if was 
brought forward with great d&/atas a conclusive answer to all 
objections founded on the comparison of the structures of Bozoón 
with the forms of fibrous, dendritic, or concretionary minerals. 
The reasons why I dissent from this view are: 18. The “chambers” 
are admittedly ‘more continuous and wider in proportion to the 
septa ” than specimens found elsewhere. They arem fact, litthe 
more than an aggregation of concentric plates or perhaps only 
bands, and according to the figure do not show the true segments, 
znd. The microscope reveals ‘‘ for the most part merely traces 

* Silliman’s American Journal, July 1870 
e 4 Geological Magazine, vol. n. p. 87, i 
t Ibid. p 147. §Ibid, pop ° 
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‘of st®ucture consisting of small parts of canals filled with the 
dark colouring matter of tite limestone,” and in only ‘‘a few 
‘rate instances ” are detected ‘* with a hither power in the margin 
of some of the septa traces of the fine tubulation characteristi 
” of the chamber wall of Eozoén.” 3rd. It is almost-an isolated, 
* example, and the measure-of the metamorphism of its matrix 
together with its character~—organic or otherwise—(from its 
generally doubtful nature as shown by Dr. Dawson‘s own descrip- 
tion) could only be ascertained and settled by independent inquiry. 

I may also here observe that other cases of ‘‘chambers and 
canals stated to be injected with calcite appear to me to be of a 
no more reliable character. If, indeed, we accept the Tudor 


specimen and M&doe fragthents as Eozodn, why refuse this term ® 


to the Skye specimens which apparéatly possess the true features 
(chamber casts and nummuline layer) in à much more marked 
manner? As regards imitative forms, Dr. Dawson and myself are 
‘in agreement, excepting that I must contend, from all the facts we 
are acquainted with, that 2/7 Eozocnal forms are imitative, and 
“not merely those that the exigencies of the discussion demand 
‘looked at from the organic stand-point.. 
Respect for your space prevents me going into further details, 
but I may be permitted to suggest that the truth of the matter in 
‘no way hinges upon the possibility, of comprehending the con- 
structive pseudomorphic theories advanced by King and Rowney. 
In what way though, excepting by pseudomorphism, I would: 
ask, does Dr. Dawson account for the presence of the éifative. 
forms which he thinks have confused other observers? And if 
we believe pseudomorphism to have originated them, why is it so. 
trying to our faith to consider Eozoon Canadense to have been 
formed in the same manner? The fact is, chemical geology and 
the replacement and alteration of minerals—occurring as they do 
i1 the forms of other minerals—bave been little studied by palazon- 
tologists, or probably Eozoön might have remained ‘* uncon- 
structed” to this day. It is well known that not only do 
minerals assume by replacement the crystalline forms proper to 
the mineral replaced, but also amorphous shapes filled with one 
mineral may besreplaged by another without in any way destroy- 
ing the original form. ck 
There can be no doubt that a little knowledge of this kind 
would have infused the necessary caution, and have prevented 
anyone accepting as a fossil that which required the invention of 
a method of chemical deposition (excepting in thes® pages) 
hitherto unknown in nature. Serpentinous marble, as we may 
ascertain from all sources, is the typical Eozodnal rock, and, 
though the minerals filling the so-called chambers and canals 
may be Loganite or pyroxene, ın addition to the serpentine, they 
are intimately related ins a psendomorphic point of view. 
Loganite and serpentine, as I have before’stated, are both pro- 
ducts of alteration, The organic hypothésis demands that we 
should consider the infilling to be,‘as contended for by Dr.’T.'S. 
Hunt, the same meneral originally supposed to be deposited therein. 
If this be so, then what becomes of the meaning of metamor- 
phism? This to me is a trial of faith greater even than the 
acceptance of King and Rowney’s “constructive criticisms.” __ 
Tawait with interest the publication of the papers sent to the 
Royal Irish Academy by Dr. Dawson and his colleague, Dr. 
Hunt, and trust they may contain new matter for consideration, 
as my only object has been to elicit further evidence, if there be 
any, in favour of the organic hypothesis. 
Feb. 17 T. MELLARD READE 
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Ocean Currents 


In reference to Mr. Laughton’s letter in NATURE of the 23rd 
of February, I must admit that the question of ghe movement of 
barometric depressions was not introduced into my first letter, 
for the reason that I did not anticipate the objection of a state 
of equilibrium which hê raised, since the average differences of 
pressure only were dealt with; but I do not see that it necessi- 
tates g change of ground to show how this difficulty is met by the 
variations which occur in the region of lower average pressuie, 
and how these chaiges themselves, taking place in a certain line 
of movement, might affect the surface currents of the ocean ; and 
J am not deposed to accept the sweeping” rejection of the whole 


The action of a barometric depression in moving over the sea 
differs entirely from that of the winds in this, that by the former 
the level of a largegirea of the ocean surface may be raised and 
carried along with the depression round which the Winds blow, 
y by the force of the latter the waters cangonly be drifted at 

e same level before the wind. i 

I have,.beep parficufarly careful to suggest diference - of 
atmospheric pressure only as a supflementary power in the pro- 
duction 8f ocean streams, not as a chief one® and it was indeed 
the partialty of the various theories of the causes of currents 
which led me to open the subject at all. asic Pe Ba 

That thetrade winds have a very large share in originating the 
Gulf Stream is undoubted, but that they can account for the 
whole of the phenomena of ocean currents, as .Mr. Laughton 
maintains, appears more than doubtful. - ; 

The existence of the under outflowing current of the Mediter- 
ranean, corresponding to the inflowing surface stream, has beem 
abundantly proved by the recent Government expedition under 
Dr. Carpenter. If this current be due to the action of the winds 
alowe we should expect to’ find the direction of th® upper and 
under streams reversed with a change of wind to opposite points 
east or west in the Strait. But the observations on the direction 
of the winds for six years at Gibraltar show that westerly winds 
(from N.W., W. and S.W.) prevail there for 198 days in the 
year, and easterly winds (N.E., E., and S.E.) for 144 days; 
further it happens that in the months of July, August, and Sep- 
tember, in one of which the observations on the outflowing under- 
current’were made, east winds prevail in the’ratio of two days to 
one day of west wind. Experiments similar to that used to de® 
termine the presence of an under-current in the Strait_of Gibral- 
tar, have been made in the open ocean, and Maury (at p O6 ef 
the gth edition of his work) quotes an instance of an apparatus 
constructed of a block of wood, sunk by weights to 500 fathoms, 
and attached by a line to a small floating barrel, having moved 
off “against wind and sea, and surface current.” ‘l'he members 
of the late German Arctic expeditions have obtferved that where 
the warmer blue waters moving from south-westward meget the 
impure waters of the Spitzbergen and east Greenland current, 
there is a definite line of demarcation which would indigate that 
the Atlantic water here dips down beneathethe sp&ifically 
lighter water of the ice-bearing current, a conclusion which is 
supported by the increase of temperature with the depth beyond 
this point. 


|. Such under-currents can in no way be primarily caused by 


the action of the winds, and if difference of temperature and 
density must be called in to account for them, it must be admitted 
that these causes have to do with the uppe® streams also. 

I would take this opportunity to correctea stat®@ment’ made-in 
my second letter, of a probable movement of a barometric de- 
pression across the British Isles at the rate of ninety miles an 
hour. The depression there referred to appears to have @ad 
an oblong form, the longer axis moving nearly parallel to the 
length of the British Isles from N. to S., so that the record of 
its passage took place at Valentia and at Aberdeeg within ‘a 
short interval of time, thus giving an apparently great rate of 
travelling. But I-have the authority of the Secretary pf the 
Meteorological Office for the facts given beneath, which prove 
that a rate of depression movement of upwards of seventy 
English miles an hour may take place. On the 16th of Dece- 
ber, 1870, a minimum reading of the barometer was registered 
at-Valentia at 2 45™ P.M. ; 'at Kew, at għ 30" P.M. ; at Yar- 
mouth, at 105 p.M., where the mercury remained at the same 
level for four hours, The interval of time between the registra- 
tions at Valentia and Yarmouth is 75 15"; the distance between 
these places is 520 miles. It seems probable also that the centre 
of the depression moved directly from Cork~to Yarmouth, for 
the wind records prove that it passed north of Falmouth, and 
south of Holyhead and of Valentia, i 

KEITH JOHNSTON, JUN. ° 





Perpetual Motion ; 


PROBABLY your sense of justice will induce you to insert some 
very brief remarks#on your review of my article in the Quarterly 


power of differences in the atmospheric pressure, permanent or | Four%al of Science, The tone of the review is a penalty which 


moving, which ıs contained in the last paragraph of the letter 
referred to, until more extended observations shall show what 
directions the great movements of changing pressure take in 
passing over the parts of thé ocean which lie outside of the trade 
wind regions. è ; i 


all who venture to impugn commonly accepted theories must be 

_prepared to submit to. Heresy in science meets with as little 

mercy as heresy in theology. I confess that in one sense of the 

word I am consciously a perpetual-motionist, but not in the sense 

of -believing that any merely mechanical contriyance caneproduce 
o ki - 


+ 
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‘oguce it, is a matter of daily, yéarly, and secular experience. 
am.a perpetual-motionist in this sense, Pam in good com- 
a v You will find that Sir W, Thomson, in the PAdosephical 
- “Magazine” for February 1854, described a machine. by which ? 

‘Steam-engine or water-wheel could produce thirty-five'times the 
















ponding amount of cold. At that time, then, two years 
aper read to the British Association (to whigh you refer 
ily did not hold such an opinion with regard to the 
valent of heat as to exclude the possibility of such 





dgment of the question I confidently leave to time 
facts, When any of the “grand founders of Ñ rapidly pro- 
ive science” can spare time from their investigations to refute 
allacies, I shall gladly retract them. H. HIGHTON 





IRE hienohebevivamereramis. 


| The Spectrum of the Aurora 
In the sk&ch appended to my letter on this subject in bast 
week’s NATURE, [notice that the engraver has made the line 
at 4°t much too. sharp and definite in. both spectra, It really 
.» Shades off rapidly to the more refrangible side, at least in the 
spectrum of the vacuum tube, and possibly also ån that of the 
~ aurora, Though much the brightest line in the auroral spectrum, 
itis not the most conspicuous in ‘that of the tube, but the rela- 


peratures. The band at 8 in the auroral spectrum is also repre». 
_Sented too narrow. Those who have practical experience with 

-othe spectroscope will appreciate the great difficulty of repre- 
-senting faint spectra correctly in a woodcut, 
Reece ae HENRY R, PROCTER 





a Science Teaching for the People 
2 Tue subject of§cience Teaching in our elementary schools 


recenttumber of your Journal, and the scientific instruction 


under the Science and Art Department, South Kensington, | 


having \gen at various times the subject of consideration in it, 
[venture to ask for a short space in your columns in order to 
submit the following proposition. for the consideration of your 


readers, many of whom, have, probably, special opportunities of | 


coming to a correctsjudgment on the:point. The question I wish 
solved-is this : Is the spread of scientific. education, under the 


one town bei 
cestral school shall bê provided, of which all other schools es- 
tablished, or that may be established, in various districts of the 
town, shall be considered only as branches, and be subject to the 
control-of the ceMtral committee, on whose books the names of 


all students would be borne, and through the one secretary of | 


\ which all the returns and other communications to and from the 
~ Department would have to pass? | | 
Is dtor better that the schools established in various districts 


~ ofa town, say in connection with each elementary school, should | 


- each have their separate organisation of committee and secretary, 
_ atleast in so far as the teachers connected with each are diffe- 
> reat? In this town, in common with a great many others, the 
~~ Jatter plan has been the rule, but a suggestion has now been 
made that all these committees should be amalgamated, together 
with those of the art-classes also, the plea beieg that it might 
_. Jead to the erection of a central building for the purposes of an art 
und science school, 
Now, however necessary for art it is that there should be a 
ral building for the provision of higher instruction than can 
n in the night classes, I cannot see that there is anything 
y. of science that demands greater facilities than can 
-any district school, and the possession of 
dee d by the- Science Directory before any 
ool receives the approval of the Department. 
en, the science committees should be asked to unite 
wn alone, by which a most dangerous precedent would be 
oo hed, I cannot. understand, for I do not believe that sucha 
course would be beneficial to the town at large, while it Would 
be very prejudigial to the interests of the existing district schools, 
and of any persons wishing to commence teaching in future. 
„Perhaps some of your readers will favour us with their views 
on the question I have ‘stated, which I venture to think involves 
a principle of very. ~Fnterest to the science schools of the 
kingdom. : TEMBER OF A Shrence COMMITTEE 





























monly considered awequivalent to the for®e used; or the. 


“having been ably brought forward by Mr, Henry Ullyett in a | 


perpetual motion. That there are forces in nature which can and p 
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A Rare Mogh 2 u 
Ir may be intefesting to know that the rare and bedutiful.. 
noth, Jeilephila Gali, appeared somegvhat plentifully in thè- 
neighbourhood of Derby daring the past summer, ] a 
my possession a fine male and female which were. caj 
Long Eaton, some few miles from Nottingham, whil 
company overa bed of geraniums, Is not thi 
instance of their appearance in this locality? ` 
also appeared in unusual abundance in the same. 
of fifty specimens being taken by one person, 



















Measurement of Mass 


WILL you allow me a few words in explanation of a sentence 
in my last letter, which has strangely been’ misunderst 
Prof, Everett. In defending the system which ym 
standard pound a unit of force on the ground that although not 
the most philosophical. it simplifies the conception of mas which 
is always difficult for beginners, I said, ‘The assumption of a 
hypothetical force of gravity not dependent on latitude, seems too 


| stand on the same footing as the employment of a mean. solar 
| day,” meaning, of course, that just- as we assume (for. còn- 


venience) that a solar day is the same length at whatever per od 


| of the year we take it, se we may assume a mean force of 


tive brightness of lines frequently varies much at different tem- | STC RE aenal, farce OF etary in latitude 43 1] whiotis by 


same all over the earth, Sech an assumption will enable us to 


| explain the unfamiliar notion of mass by the. familiar one of 
| weight, and when it does become necessary to take into account 


| the variation in the force of gravity at different points of the 
| earth’s surface, the correction is easily made, 


Prof. Everett seems to think that I suppose that the average 
length of the apparent solar day is not the same at all places on 


i the earth, Will you allow me to quote the following passage 
/ from the original in sappert of my first assertion, that Prof, 


| qwun autre lorsque la même force lui imprime une vitesse plus 
| petite, et reciproquement, . 0°, e . 


Everett’s tacit assumption that everybody knows hat mass is, is 
less likely to lead to clear ideas than thée®planation given by 
Deschanel. He says—*‘Un corps a une masse plus grande’ 


si nous considérons en 


| particuliey le poids d'um corps, on aura, entre ce poids, la masse: 


| 


et l'accélération de la pesanteur, la relation fondamentale, 
P= Mg 


auspices of the Science and Art Department, likely to be best | Cette formule nous montre que dans le même lieu le poids est 


promoted by the whole of the Department’s assistance to any | 
dispensed hy a single committee, by whom a | 


proportionnel a la masse, parceque g ala même valeur pour tous 

les corps. I men est pas de même quand on passe d'un lieu à 

un autre ; mais comme après tout les variations sont extrêmement 

petites, en réalité la masse et le poids sont deux quantités.toujours 
sensiblement dans le même sapport. Toutefois il faut se rappeler 

que ces deux expressions correspondent à des notions distinctes, oo 0s 
et, abstraction faite de toute évaluation numérique, la masse dun 
corps est quelque chose qui “ui est propre et qui est indépendant 0. 
du poids, La pesanteur n'existerait pas quil mwen serait’ paso 
moins vrai qwune sphère če plomb a une masse plus grande 
qu’une sphère de liége de même diamètre. Nous reconnaissi 
ce fait ordinairement à ce que la poids de la première sphèi 
plus grande que celui de la seconde ; mais à défaut de la p 
teur, l'emploi de toute autre force pourrait nous condui 
meme resultat,” AO TES CAW g 
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PHOTOGRAPHS OF THE ECLIPSE 


PERMIT me to call your attention to the position of 
the woodcut illustrating my remarks on the Eclipse 
Photographs. e The south point $ where the nerth | 
should be. As what I have now to say refers to the 
picture I shall feel obliged if you will permit its reinsestion 
in its true position.* With reference to the power of the . 
light of the Corona, I used the word actinic, not active as- 
printed. 6 ee 
The readers of NATURE may perhaps be glad of the 
opportunity to compare for themselves tracings of t 
American and of my own photographs, which 1 nos 
















in outline in illustration cf remarks in your. 


* This veaing mistake was due to a blunder of 
the block afier it had been placed on the machi 


week wiljrectify the mistake,-—Ep, 
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on the Eclipse Expedition, In Mr. Lockyer’s article it is 


stated*:—“ Now at Syracuse Mr. Brothers also photo- 
¿graphed rifts, three rifes, but the sketches did not record? 
34 single ®ne ;” forgetting, evidently, that at Syracuse no 





From American Photo. 


From Prof. Watson's 
i taken at Cadiz. 


rawing. 
o 


From Photograph 
taken at Syracuse, 


attempt was made to sketch the Corona either by our own 
party or the Americans. At Agosta Mr. Brett was 
stationed, but as the Eclipse was only visible there for 
about tve seconds, of course in that time no artist could 
preiend to make a drawing. It happens, however, that 
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Prof. Watson was at Carlentini, and being favoured with 
a clear sky he sucgeeded itt making a very careful draw- 
ing, which I had the good fortune to see and eompare 
wah my photograph No. 5 a few days after the Eclipse. 
An outline of this drawing I now give, so that it may be 
compared withthe phdétographs made in Spain and at 
Syracuse, n , 
There are two or three points which must be considered 
in comparing drawings and photographs. The photographs 
will differ according as they are made with a camera or 
telescope, and the drawings will differ according as they 
are made with the aid of a telescope or without. With 
the telescope fhe field of view is limited, and «he eye*is 
naturally attracted chiefly by the intense light of the red 
prominences and the corona near the moon’s limit, Naked. 
eye drawings ought to be as valuable as photographs, but 
I doubt if any two artists will ever be found to make 
sketehes agreeing in every particular. On photography 
must we depend for settling doubtful points of this nature, 
and it seems to me in this case to be absolutely settled 
that three rifts are identical. The outline sketches speak 


THE LATE ECLIPSE, AS PHOTOGRAPHED AT SYRACUSE 


for themselves. A pair of compasses applied to the points 
for ned by lines drawn from the moon’s centre to the centres 
of the depressions (or rifts) in the corona, will show 
whether or not the places of the three gaps are the same. 

It may be said that Lord Lindsay’s photographs taken 
five miles from the station occupied by the American 
observers in Spain, do not show the rifts. *This, I think, 
must be accqunted for by the presence of cloud. The 
cloud may have been $0 thin as to be quite ipvisible in the 
feeble light of the Eclipse, but yet sufficient to prevent the 
photegraphic delineation of the rifts. Three of my photo- 
graphs were taken through cloud, and they show us traces 
of rifts. The fiffh plate shows three distinctly, and less 
plainly five or six others, ° 
® Professér Watson’s drawing shows two gaps corre- 
sponding with 1 and 6 in both photographs, and de- 
pression in the corona agreeing very closely indeed with 
my picture. 

This evidence seems to me to be absolutely irresistible 
as to the identity ef the great rifts in the corona. * 


In explanation of the way the outline drawings have | ance, among them somesnembers of the F 


been made, I may say that the points marked from 1 to6 
have been pricked through the photographs, Professor 
Watson’s drawing having been reduced to the same scale 
as the photographs, and pricked off in the same manner. 
A. BROTHERS 





EXPEDITION OF THE “DUQUESNE” 


M RICHARD, master in the Royal Navy, directed the 
* Expedition, and is now attached to the Lille aéronautic 
station for the Department of the North. I have interro- 


| gated him and elicited from him the following details, w 
| without inconvenience be placed before the eyes of the g 


publi@ The French Republican Government having in view the 
promotion of general knowledge, as well as the defence of the 
national integrity, did not object. to any communicktier which is 
not directly connected with warfare, | 

The aérostat, ‘* Le Duquesne,” was despatched from Paris on 
January 9, at three o'clock in the morning, before a large attend- 

Haan Institute. The 
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reigying current was a strong S.W. wind, which was unfavouralil 
for escaping the Prussian lines, as ¢he intended directing power 
was ue motion of three feet per seco. The experiment 
should have been postponed for a fair trial. Another drawback 
to the Isxpeditiof was the despatch of the balloon in the nigif- 
time, although the moon, being almost fub! at the time, afforded 
sinat light to the aérial gravellers, being vesy low on the 
horizon when “ Le Duquesne” left the Orleans railwgy station, 
ere were in the car M. Richard and three sailors of the national 
navy, so that two could be kept pulling without interruption ; 
three aas of despatches, four pigeons, eight sacks of ballast, 
thi f 
mreti bread, wine, and chocolate. 
Wi 300 pognds. As will be seen by the accomp&nying diagram, 
the two screws were worked by a very simple contrivance, 
otating only at a rate of twenty-five rdfations per minute, but 
he diameter four yards, so that the motion in feet per second 


of the screws was about sixteen, five or six times more than the 
rapidity intended to be given to the balloon, which was three 


miles an hour. 
Before leaving ground the car had been placed with its d 
due north. But that precaution proved useless, as the balloon 


rotated when ascending before the screws could be put into 


operation. 
We will give the explanation under M. Richard’s own authority, 
with some remarks. We are certain of his perfect truthfulness, 


but it is very hard to say if he saw everything correctly for the 
a | of the eretti eae ? 


whole len 






SUSTVYATION 
bel 


THE DUQUESNE DIRECTING BALLOON, DESPATCHED FROM PARIS 
JANUARY 9, 1871 


*aaaa segments of the screw revolving in the direction of the arrow or 
the opposite om with variable rapidity; 2 valve 
a Ps 


e 
A A handle for moving screw, two men pulling at gnce ; c place of the 







have been more easy toascertain, If 

get an experiment tried anew at 
i i The factgs that 
ngth during a few 

inthe first instance, 








gltitude of oym. 








mes each, were also in the car. The provisions 
i The weight of the machinery 











line; ¢ car; d 


follow its way undisturbed, and he goted carefully the barometric 
altitude and the direction. When passing over Prussian lines at an, 
some shots were directed at the balloon without 
any result. ; 


o 
At 3 r0™ altitude 0'68" was reached; temperature 20° F.s 
a ` 


The Valley of the Marne was below. 

M. Richard turned the screws and tried to pull towards the north, 
in order to go N.N.E; but the rotation was difficult to stop. It 
was necessary to work only one screw during along time in order 
to rotate the aérostat in the right direction, It was only when 
some real torsion was established between aérostat ‘and car that 
the required revolution took place. But whey movement was 
given to the balloon it was difficult to prevent it, and the aérostat 
executed one entire revolution against the will of its captain. 
Then the two screws were worked together ; the same effects were 
produced, but it was only with great difficulty that the car was 
placed in the right direction, When the two screwsgwere worked 
together, the balloon was rotating sometimes in one way and 
sometimes in another. These observations, moreover, M. 
Richard, were made at night bya man who had never before 
ascended in a balloon. As already said they cannot be considered 
as wholly reliable, as rotation depends onthe changing of the fuel 
as well as on the friction im the forward half or on inequality in the 
pulling of the screws. But it is very easy to understand that 
the fact of the screws being able to rotate the balloon in a given 


direction is unquestionable, although men and captain were equally 
unable to move it in the right direction. for escaping Prussian 


lines. 

The difficulties experienced were so that M. Richard 
stopped the experiment, and tried it agon only after day-break, 
but with no other success than previo y. | 

At 7 o'clock in the morning, altitude 65 centimetres, temperature 
11° Fahr., cirrus was visible at a t height, cumulus down 
below, and stratus covering the earth. 

At 11 o'clock only one sack of ballast was left. The balloon 
stopped its descent 3 voices of peasantry were heard from above the 
stratus. They cry “ Versy: commune of y.” The balloon 
emerging in stratus, fell ey by condensation. All the ballast 
was thrown away, and the balloon ran horizontally for two miles, 
The guide rope only had been thrown ; thenthe grapnel was thrown 
out. ‘The wind was so strong that the grapnel rope was broken. 
The screws and wheels had been thrown overboard, but the car 
incliners and the screw axes project outside. One of these comes 
into contact with the pes , the car is upset, and the crew are 
dragged under it for a length of time, 600 yards. The balloon is 


by the try, make their escape, and conceal 

oon, car, and despatches in the woods. The captain is brought 

like a corpse into a neighbouring town, but is found to be alive. 

He is cured, and sent secretly into Lille, where the balloon 
arrived two days later, B! 


stopped by the loss of gas and the peasantry. The three sailors - 
re injured, the captain is left for dead. The sailors, 


W. DE FONVIELLE 








NOTES 


AT a recent meeting of the American Philosophical Society 
it was resolved ‘* That a committee, consisting of the President 
of the Society and five members, be appointed, whose duties it 
shall be to consider and report whether it is desirable, and if 
desirable, whether it be practicable, to establish in the City of 
Philadelphia, ugder the auspices of the Society, an Observatory, 
astronomical and physical, either or both ; and if so at what cost, 
on what site, and what instruments ag requisite for such pur- 
poses, and at What cost such instruments can be procured.” We 
suppose such a proposal for England would be looked upgn as a 
joke, and yet already we cannot compare with America in our 
observing power. =: 

We are informed that the Royal Commission on Scienti§c 
Instruction and the Advancement of Science have their First 
Report nearly ready. . 

Dx. J. CLERK MAXWELL, F.R.S., was elected yesterday to 
the Professorship of Experimental Physics in the University of 
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Ir < have been cae that Sir F; Goldsmid carried his 
motion*in the House of Commons last- week: tt That, in the | 
opinion of this House, young men qualified character and? 
“attainments for admission into the service of the Government of 

“India ay civil engineers, ought not to be excluded from such 
service by reason of their not having been educated at a Govern- 
ment College.” If the facilities afforded by existing institutions 
are not found sufficient for the training of practical engineers, it 
is quite right that the Government should step in and supply the 
deficiency ; our recent article on the. subject shows whether the 
Institute of Civil Engineers i is alive to the wants of the time in 






it is quite right that it should examine all candidates who. 
present themselves, and give diplomas to those who pass them 
with credit ;° otherwise, it shows but little faith in its own 
system of education. Mr. Lowe has well pointed out that the 
Government will place itself altogether in a false position if it 
abandons its intention with reference to the proposed College, 
and yet takes no notice of the want of adequate instruction in 
the existing institutions, A leading article in the Axgineer of 
last week on the subject. points out that the idea of a compe- 
tition between the Royal Engineers and the proposed College is 
a bugbear. 


THE number of candidates for admission to the Royal Society 
this year is fifty. 

THE members of the French Institute have learned with deep 
regret the death of one of its most celebrated members. M. 
Lartet died in the department of the Gers during the investment of 
Paris, It is in that very department that he discovered an im- 
mense quantitygof fossils at Saint Salut. M. Lartet was pro- 

o 6 ; : 
fessor of Palæontology at the Museum of Natural History, filling 
the place of the lamented d'Archiac, Heowas ill from the time 
of his nomination, and was unable to deliver a single lecture 
except his inaugural address. M. Lartet is known to the whele 
scientific world by an immense quantity of academic and scientific 
memoirs, His only work of consequence was published in con- 
nection with Mr. Henry Christy, an English merchant well 
known for his love of geology. That publication, which marks 
a starting point in paleontological inquiries, is called Reliquie 
Aguitanice, and cost the late Mr. Christy an immense sum of 
money. 


WE are very glad to observe that a fund is being raised in this 
country for the relief of French horticulturists and gardeners who 
have suffered by the recent war. Many of them have been 
reduced toa deplorable plight, their gardens, greenhouses, and 
orchards having been cempletely destroyed. Their condition 
presents a strong claim on their more fortunate coz/rères in this 
country, Contributions may be made in money, plants, cuttings, 
grafts, stocks, seeds, tools, mats, &ec., and it is urgently re- 
quested that subscriptions in money be forwarded at once to the 
treasurer, Mr. G. F. Wilson, F.R.S., Heatherbank, Weybridge 
Heath, or to the honorary secretary, Rev. H. H. Dombrain, 
Westwell Vicarage, Ashford, Kent. 


is ar pogra frait. „Mr R aT who- was -elected 





Coutts Gelase oe E on ihe third of this mot; were 


both Rugbeians. $ncluding these, Rugby has had six Natural 
Science Honours during the last twelve mgnths, viz., two Oxford 
Firsts,” ote Cambridge “ First,” two Christ Church Student- 
ships, and the Grólagiest ain All this is encouraging 
for the future. 


THe Bookseller ands the death at Dartford, at the age of 
eighty-two, of Mr, Apgustus Applegarth, the eminent nechanist 
and inventor, to whom the world at large and the printing trade 


THE impulse given to: the study of Natural Science at Rugby | 


| 
| 


| animals were especially abundant, while fist e 
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Bea of a Rale Sd. for. - prigting , like m 
inventors, although he enriched | others, hes failed: t to sec 
fortune for bimself. 


M. SORREL, one of the youngest members of the E 
has been.a victim of the privations endured during the irfvest= 


| ment of Paris, He was engaged in the artillery of the National 
this respect. And if the Government establishes such a College, — 


Guard. He hfd made one ascent ón board the “Géant” and 
another on board the *$Pole nord, » 


THE cattle plague is raging ammoniet the ‘herds which were 
congregated for the revictualling of Paris, and the carcases of 
deadganimals are every day brought out in open carts, and. con- 
ducted to Monfaucon to be buried. It appears that the same 
plague followed the invasion of 1814. M. Bouley, a member of 
the French Institute, contended in its last sitting that the meat of 
those animals ould be eaten with impunity, and he said in 
support of his argument that cases of plague were discovered 
during the investment of Paris, and that the animals were not 
thrown away as useless. But it must not be forgotten that the 
mortality during the siege was very high, and that a part of the 
deaths may possibly be attributed to the bad quality of the “Me 
taken from infected animals, 


THE weather at Paris is mow very mild, and some fears are 
expressed of an outbreak of epidemic, in consequence of the 
burial of so many dead. bodies of men and hofses round. Paris, 
It is supposed that 200,000 men and more than 100,000 horses: 
were killed, besides 60,000 ‘persons who. died from different 
affections. á - SEEE 

ONE of the most interesting scientific novelties of the day is 
the discovery of a true bone cave near Phoenixville, Pennsylvania, 
by Mr. C. M. Wheatley, reported in Harper's, Weebly. The re- 
mains of animals, all extinct, are quite abundant and varied, 
and include bones of mastodon, horse, mylodon, and other forms; 
and are in great part entirely new to scienca A preliminary re- 
port upon them, by. Prof. Cope, was to appear*in the Margh 
number of the American Journal of Science, 


THE same journal refers to the explorations wade during @he 
past summer in the western territories of the United States by 
the parties of Prof. Hayden and Prof. Marsh, the latter of whom 
has just published an interesting résumé of his geologfcal obser- 
vations. The principal field of his labours, as already “stated, 
was the neighbourhood of Fort Bridger, among certain fresh. 
water deposits from an ancient lake, the strata of which formed 
a thickness in places of at least 1,500 feet. Vertebrate remains 
of great variety were found entombed in these deposits, differing 
in marked features from those belonging to the Miocene b: 
east of the Rock} Mountains, -In the latte 


















the exception of a single species of tortoise, v were . entirely wan 
ing. In the Fort Bridger basin, on the other hand, reptilian 
life was in great development, and was represented by crocodiles, 
tortoises, lizards, and serpents, together with numerous fish, while 
many mammals, allied to the tapirs, as well as other sma‘l 
quadrupeds, occupied its borders. A detailed report of th 
ploration ‘will be found in the March number of = 


LIWUTENANT PAYER, well known for his 
gations in the Alps, has lately ¢ 0 . 
to discoveries in Greenland by t 
which he was a member; and i in 
to the probability of the hypothe 


a congeries of islands yimilar 
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huge continental mass, as has been supposed by, most autliors. e 
One strong evidence of this he cansiders to be furnished by the 
deep inlegdiscovered by the expedition, pfeviously unrecorded 
on any chart, and-which received the name of Emperor Frangs, 
Joseph’s Fiord. “This was found to extend deep into the interior 
of the land, continually opening into new arms, gnd widening in 
places until it was traced out for over one-third of the „estimated 
breadth of Greenland, and without any, indication of coming to 
an end. Indeed, in a south-westerly direction it opened out into 
what looked like a great basin into which the fiord itself emptied. 
The circumstance also that the saltness of the fiords is generally 
greatly dimipished by the fresh-water streams powring into them 
when they are simply ced/-de-sacs, and the fact that the great 
Greenland fiord, notwithstanding the enormous addition of fresh 
water, retained all its saltness, pointed to a maritime communi- 
cation with the opposite side of the country. Time was not 
allowed to the party to prosecute the exploration of this supposed 
strait; but it is, believed, as stated, that -it finds its opposite 
opening in Baffin’s Bay. Another still more potent argument in 
favour of the assumption that Greenland is a congeries of islands, 
and not acontinent, was found in the apparent absence of great 
longitudinal valleys, such as usually characterise continents, these 
being entirely wanting in the north-eastern part of Greenland. , , 
. WE understand that the collection af books belonging to, the 
late A. H. Haliday, A.M., has been left by his will, dated-in 
#847,¢0 the Royal Irish Academy. This collection is very 1ich 
in rare entomological tracts, and it is expected that a catalogue 
of it will be formed under the directions of the librarian of the 
Academy. Any duplicates of works at present in the library of 
the Academy ar to go to the library of the Natural History 
Society of Belfast. The entomological collection of Mr. Haliday 
was bequeathed to the Museum of Trinity College, Dublin. This 
collecti€a chiefly consists of British Diptera and Hymenoptera, 
and contains the type specimens of the many classical monographs 
and papers of Mr. Haliday. It also contains the results of some 
years’ collecting in,Italy, and especially the insects, many of them. 
` of grèat interest, taken during a tour in Sicily in 1868 by Mr.‘ 
Haliday and Professor E, P. Wright. Unfortunately the collec- 
tion is still in store or collecting boxes, and is for the most 
pat unnamed? the focalities of the European insects, which, 
however, form far the smallest portion of the collection, being 
indjcated only by dates. We hope soon to be ‘able to report 
what steps wil? be taken to have this collection named and 
arranged, knowing well that the authorities at Trinity College, 
Dublin, wil not be slothful in this matter. 

A COMMITTEE has been raised for the purpose of collecting 
‘subscfiptions to present Mr. John Banting Rogers with a testi- 
monial, as a mark of the high appreciation in which the shipping 
community of this country. hold his untiring labours in the intro- 
duction'of -his valuable invention for life-saving purpose. 

A CORRESPONDENT calls our attention to a state of things in 
the village of Woking which appears to require*the notice of the 
‘Government inspector. He states’ that the drainage from the 
“convict prison at Woking and from the gas-works is allowed to 
flow into an open meadow, which has become perfectly saturated 
with it Fever has been prevalent in the neighbourhood for the 
last two years, and small-pox is now added. At the neighbour- 
ing village of Horsell a school of 200 children has been closed 
in consequence. As usual, it seems impossible to fix on anyone. 
the responsibility for abating the nuisance. 

CAPTAIN C. F. HALL is busily engaged in fitting out his 
vessel for his cruise next summer, and will be amply pravided 
with everything necessary for his comfort and the success of his 
enterprise. If is understood that Dr. David Walker, the well- 
known companion of Sir Leopold M‘Clintock during his 
expedition in the-/ox in search of Sir John Franklin, will ac- 
company Captairf Hall in charge of the scientific department. 


-æ 

Dr. A. W. EICHLER, the Editor of Martius’s “ Flora Brasi- 
liensis,” has beenappointed Professor of Botany and Director of 
éhe Botanic Garden at Graz in Austria. „No change will be neces- 
sary in the editing of the magnificent work under Prol Eichler’s? 
charge. ri > 

THE region bordering upon the Black Sea has long been 
known to be full of antiquarian tieasures of the highest interest, 
as evinced by the superb reports published from time to time at 
the expense of the Russian Government. A late exploration of 
the peninsula of Toman, situated between the Black Sea and 
the Sea of Azov, in continuation of previous researches, has 
brought to light many striking objects, particularly of those 
belonging to a past period of Greek art, and consisting of gold 
ornaments, sarcophagi, terra cotta statuettes, &c. 


In the Intercolonial Exhibition, held last year in Sydney, 
New South Wales, much inzerest and curiosity were felt in the 
specimens of wine exhibited. The report of the jury on. the 


` Victorian produce was highly satisfactory, more especially with 


regard to those wines retailed in Melbourne at 2d. and 4d. per 
tumbler. ‘These wines aresaid to compare more than favourably 
with the cheap wines in general consumption in the wine ` 
countries of Europe, and promise ere long to supplant the use of 
beer and spirits in the classes most accustomed to use and abuse 
those-beverages. For experience has long proved that men will 
drink wine in hot and dry climates in preferénce to all other 
beverages if they can get it abundantly, cheap, and good in its 
kind. The jury say that the cheap and wholesome wines sold-in 
Melbourne at the above prizes all over the city, and even a better 
class of wine retailed at Ls. per quart bottle, are the outward 
evidences of the hold which: pure wine is taking gn the masses in 
Victoria. 


~ 


Ir would appear from.a communication in Le Journal de 
Quebec that the sea is steadily swallowing up the land at St, 


. Thomas, and possibly other points on the lower St, Lawrence, 


a correspondent of the Hgiueer asserting that at low tide, some 
thirty years ago, he saw the- ruins of the third church built in 
that locality within the space of two hundred years, and that since 
the battues, or banks covered by the tide, have advanced from 
one to two leagues into the interior, i 


MEAT-PRESERVING appears to be getting a profitable branch 
of trade in all countries where stock abounds or pasture exists, 
A new company with a capital of 50,000}, under the title of the 
“Victorja Two-fold*Bay, and London Meat-preserving Com- 
pany ” has been started in Melbourne. The meat is to be pre~- 


, served by a process of cooking z vacuo by which air and mois- 


ture is drawn from the inside of the tins during the cooking. 


THE Monthly Notices of Papersand Proceedings of the Royal 
Society of Tasmania for March, April, and June, 1870, contain 
several valuable articles, including Contributions to the Phyto- 
graphy of Tasmania, by Dr. Ferd. von Miller; and some addi- 
tional Observations on more recent changes which have taken 
place in the star » Arges and its surrounding nebula (with 
diagrams), by Mr. F. Abbott, 


THE great booksellerk like Hachette and Co. have been sur- 
prised to learn that their branch offices in occupied districts had 
transacted an @mmense amount of business. The reason is 
singular enough, and worthy to be noticed. The Prussian 
soldiers are learning the French language, and are purchasing an 
immense number of books. There is a newemarket opened for 
French authors, an unforeseen consequence . of bloody defeats in 
the field. oo g + ® 

AT one of the sittings of the French Realan, Dr. Felix 
Rochard proposed to establish on the Seine floating ambulances for 
the wounded as being probably more free than common hospitals 
from migsmatic influence. The proposition was warmly sup: 
ported by Baron Larey, the great practising’ surgeon. 
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- “PAPERS ON ,IRON'’ AND STEEL 
| i IL i l 
„THE BESSEMER PROCESS (CONTINUED), 
the first part of this paper* I described the 


met 


ca 


® 
6 [5 
: facts of. the Bessemer process,, and now pro- |. 


‘céed to a theoretical examination of these. In order 
to do this at all satisfactorily, it is necessary to have, at 
‘the outset, a clear idea of the composition of the raw 
materials,—the pig-iron and the spiegeleisen. I insist the 


‘more urgéntly,upon this, because the déscriptions or de-, 


finitions of ‘cast-iron or pig-iron usually given in our 
chemical text-books are by no means satisfactory, and are 
_ frequently erroneous. 

The following are the results of my own analyses of 
fourteen brands of pig-iron and five brands of spiegeleisen, 
‘all of which are rather extensively used in the manufacture 
-of Bessemer steel. In addition to the substances there 
“determined, most of the pigs contain a small quantity of 
calcium, but this and the small traces of the metals of 
the other alkaline earths, and of the alkalis, were not 
determined, as the analyses were made for commercial 
purposes, and I have not been able to detect any practical 
modifications in quality of the finished iron or steel, which 
‘is due to the présence of these metals in the pig-iron. 
For this reason the statement of “iron by difference” is 
but an approximation, and somewhat in excess. 


Coptposition of Bessemer Pig-Irons 
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For commercial reasons, which will be readily ynder- 
stood, I abstain from publishing the names of the above 
brands? No, 12 is g Swedish pig-iron ; all the rest are 
English haematite pig-irons, made expressly for Bessemer 
purposes. -Nos, 9, 10, and 11 produced exceptionally 
good steel; Nos. 1, 2, and 3, good average qualities ; No. 
4, inferior ; No. 13, very inferior; No. 14 produced such 
bad steel that the whole parcel was returned, though it 
came from a well-known firm, it was of the same brand 
as No. 4. 

Composition of Spiegeletsens 
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-- No. 3 is the best of these; No. 4, the next in quality, 
rather better than average ; No. 2, rather below average ; 
No.1, inferior quality; and No. 5-so poor that it was 
rejected. 2 
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Excluding tlie rejected samples, the average of the above 
is as follows :— f TE 
_' Average Composition of 13 Brands of Bessemer Pigs: 


— SS 





e Combined Carbon . . . . 2 O>F7e 
Graphite a s> r ù>» » a a 02 72 
Siligon . s.s e e a. 284 
eP hosphorus * s «© © o © @e 0°08 
Sulphur. , > 6 « « «© a O4 
Manganese. . . » » e., QO 

Ixgn by difference, about . . . 92°85 , 

p 10000 i 


Average Coupasition of four Brands of Shiegeletisen e 


Combined Carbon .... . 420 
Graphite . . p e» 2 « © O2 
” SUICON wy. ee ce we 00A 
Phosphorus , , .,, +. 006 
Salphur. p poe sa w aa i 


o'I 
Manganese . >, 6 63 
Iron by difference, about . . . 87°59 





+ Firege, 


The sulphur of this average of the spiegeleisens is 
excessive, being raised undyly by the very unusual quantity 
contained jn No. 2: 0'12 per cent. would state the gtneral 
average more correctly. In like manner the phosphorus 
‘average is raised by the excessive quantity im No, I. 
Excluding this the average is reduced to 0'04. 

I will pass over the small amount of cherfital change which 
results from the mere melting of the pig and speigeleisen 
in the cupola, and regard the above as the composition of 


- the material which enters the converter. When agnixture 


such as these Bessemer pig-irons is fusd and exposed 
to the action of atmospheric air, the silicon is the most 
readily oxidised, silicates of iron and manganese are 
formed, which separate and float on the surface, forming. 
the “cinder.” The carbon oxidises simultaneously with 
the silicon, but in a much smaller degree, until the silicon 
is nearly all burnt out. When the® silicon is reduced 
below one per cent, the combustion df the carhpn 
takes the lead, and the small remainder of silicon is but 
slowly’ oxidised, the last traces resisting oxidisation with 
considerable stubbornness. ° ° 

I have made some special investigations of this subject, 
and shall show in the course of another paper that man- 
ganese is remarkably efficient in removing these last 
traces of silicon. I should also mention that thevabove- 
stated generalisations respecting the prior combustfon of 
silicon and the suppression of carbon combustion by the 
presence of unburnt silicon, are based chiefly on examina- 
tions I have made of the actions which take place-in the 
“ refinery;” the difference between the Bessemer converter 
and the refinery being, that in the one, air is blown upon 
or a little below the surface of the melted pig-iron, while 
in the other, it is blown through it from below, and thereby 
acts with far greater efficiency-and rapidity ; the kind of 
action is, however, the same in both cases, the difference 
is only in degree. 

In order to test the accuracy of the above conclusions, 
I have requested my late assistant at the Atlas Works, 
Mr. G. C. Barker, to make-.analyses of the Bessemer 


“material during different stages of the same blow. This 


he has kindly done, and the following are his results. 
The carbon, siligon, sulphur, phosphorus, and manganese 
only*are determined. 
- The first column shows the percentage of, these consti- 
tuents’in the pig-iron after being melted just before being 
poured into the converter. é 
- Second, the same after six minutes blowing. 

Third, the same after twelve minutes blowing, * 3 


kd 
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the blow. 
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Fourth, the’ same when the blowing was finished, but ,volatile to`form concretions in the throats of furna€es, 


before the spiegeleisen was added. 
Fifth, the finished steel whet poureg’ into the ingot 
moulds, * 


° e I 2 3 4 » 5 « 
Combined carbon r'ooo 3o40 »64o o'Igo: 0370 
Graphite . . . 2'570 @trace trace {tace trace 

e Silicon . . . .#2'260 0'955 0'470 trace® trace 
Sulphur. . . . @'I07 oogt 0098 o'709% O90 
e Phosphorus . . 0073 0'070 O'070 O'070 0'059 
Manganese: . .O410 trace trace trace 0'540 


We shall now be able to understand the changes I have 
described a$ occurring in the flame. Before the full com- 
bustion of the carbon can commence there is about 2} 
ptr cent. of silicon to be converted into silicic acid. Ina 
charge of 6 tons this amourts to 3 cwt. For the complete 
combustioneof this, nearly 34 cwt. of oxygen, or abqut 
14cwt. of atmospheric air, is necessary. My explanation 
of the smaller and less brilliant flame that at first roars 
from the mouth of the converter is that it is mainly a silicon 
flame, mingled, however, with a small proportign of carbon 
flame; that the amount of silicon combustion goes on 
diminishing, and in a proportionate degree the carbon 
combustion increases, as the demand of the silicon upon 
the oxygen of the blast diminishes in consequence of its 
less abundant diffusion among the melted iron. 

I shall not be surprised if this explanation is contro- 
v@tedpas in offering it I fly in the face of the spectro- 
scope, which has made such glorious conquests that 
modern philosophers are disposed to trust it as implicitly 
as successful soldiers rely upon the general who has led 
them continually ¢o victory; but without failing in due 
defereyce to those who are more skilful than I am in the 
use of this instrument, I am satisfied that in this and 
other cages where the question has been to determine the 
presenc? or absence of the metalloids, the negative replies 
of the spectroscope have been too hastily accepted. 
Prof. Roscoe, who devoted a considerable amount of 
time and labour te the spectroscopic examination of the 
Bessemer flame, says, “ Those who are practically en- 
gaged ın working this process would like spectrum analysis 
todo a great dealemore: they would like to be told 
whether thereeis any sulphur, phosphorus, or silicon in 
thr steel; questions which, unfortunately, at present 
spectrum analysis cannot answer, for this very good reason, 
thatethese subsgances do not appear at all as gases in the 
flame, but that they either remain unvolatilised in the 
molten metal, or swim on its surface in the slag of the ore ; 
and, consequently, the lines of these bodies are not seen 
in the spectrum of the flame.” Dr. Watts’s' observations 
and conclusions accord wizh those of Prof. Roscoe. 

If by the above Prof. Roscoe is to be understood as 
asserting that no portion of the Bessemer flame at any 
period of its existence is due to the combustion of silicon, 
or that silicon is not present in the Bessemer flame, I must 
very decidedly affirm that such conclusion is erroneous. 
I do not for a moment question the accuracy of the 
observations of both Prof. Roscoe and Dr. Watts. I merely 
maintain that the absence of “the lines” of silicon in the 
spectrum of the flame does not prove its absence as a 
constituent in producing such flame, and for the following 
reasons :— 

We know that that the silicon existed in the pig-iron in, 
the proportion already stated, and that although a very 
small quantity of that which ordinary analysis detects 
may, have existed as entangled silicate in the pig, and 
another small portion is of course oxidiseg in the cupola, 
the bulk of it enters the converter as unoxidised silicon, and 
that it ıs oxidised and converted into silicic acid during 
We.also know that silicon when heated in air 
or oxygen burns brilliantly, and that the product of such 
combustion when heated with a blast such as that which 


which have been gompared to natfral chalcedony. Begides 
this a large quantity of solid matter is mechanically forced 
into the flame, and 1s seen above as % red smoke, which, e 
without the slightest indication of unburnt carbon, fs often 
sufficiently dense to hide the mid-day sun. The greater 
the quantity of silicon in the pig the more dense is this 
red smoke, which appears to consist of silicate and peroxide 
ofiron, [ maintain, therefore, that silicon is there, and that 
it must contribute to the luminosity of the flame, though 
it shows no characteristic “lines” in the spectrum. . 
¢ Under such circumstances, we have no *good a priori 
reasons for looking for the silicon /éves, a continuous 
spectrum being that which we are theoretically justified 
in anticipating as the result of such combustion of silicon, 
and this is exactly what the spectroscope reveals. The 
spectrum of the Bessemer flame at the commencement 
and early stages of the blow is of a most uncommunica- 
tive continuous character: occasional flickerings and 
vanishing ghosts of lines and bands come and go with 
perplexing irregularity; and even the brilliant and ever 
obtrusive sodium lines do not appear at this stage, but 
commence with spasmodic flashings across the spectrum 
at about-the period when the elongation and brightening 
of the flames which I have described is‘ most decidedly 
taking place. When the dame has reached its maximum 
of extension and brilliancy, the sodium Jines cease their 
intermittent flashings, and become a steady stream of 
light, the lithium band appears (though not in every blow), 
and the whole spectrum becomes striped, but the con- 
tinuous spectrum still remains as the permanent back- 
ground. 

My general reason for questioning the negative conclu- 
sions of the spectroscope in reference to silicon and the 
other metalloids is, that these bodies fisflally give a con- 
tinuous spectrum when, as elements, they combine freely 


with oxygen, as in direct unrestrained combustion under 


ordinary pressure in the open air. It appears to me that 
there is thus presented a broad distinction between the 
spectra of the metals and of the non-metallic elements, 
which is of great practical importance, and which has not 
been sufficiently considered, when conclusions have been 
based on negative spectroscopic results. I have already, in 
chapter-13 of “ The Fuel of the Sun,” referred to the worth- 
lessness of the negative evidence of the spectroscope in 
reference to the non-existence of the metalloids in the sun, 
and maintain that “they may all be there though the 
spectroscope should not detect one of them.” The mere 
fact that nothing but metals (I include hydrogen with 
these) should have been discovered in the sun is very 
suggestive, W. MATTIEU WILLIAMS 








SOCIETIES AND ACADEMIES 
LONDON 


Royal Society, February 23.— On the Thermo-electric 
action of Metals and Liquids,” by George Gore, F.R.S, Itis well 
known that the degree of rapidity with which a metal immersed in 
an acid, alkaling or saline liquid ıs corroded varies con- 
siderably with the temperature, and that the speed of corro- 
sion usually increases with the heat ; also a few experiments have 
been pubhshed (Gmelin’s ‘*‘ Handbook & Chemistry,” vol? 3. 
p- 375) showing that changes of electrical state occur in metals 
under such circumstances ; but a further examination of the yela- 
tions of the temperature and chemical change to the electrical 
state has not, that I am aware, yet been made. © 

In an investigation on the development of electric currents by 
unequally heated metals®in liquids (Pax. Mag. 1857,«vol. xiin 
p. 1), I found that hot platinum was electro-negative to cold 
platinum in liquids of acid reaction, and positive to it m alkaline 
ones, provided m all cases chemical action was completely or 
sufficiently ‘excluded, In the present expemments I have 
endeavoured to ascertain what electrical changes aie produced in 


supplies ts oxygen in the Bessemer converter, is sufficiently | cases wheré chemical action more freely occur®, and I have there- 
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fo employed not platinum plate, but plates camposed of a 

‘metal (copper) which is more easily corroded. 
The following are the general results arrived at. 
The chief fact brought out conspicuously by the experimegts 

with copper dishes is, that in many cases an increase of chemical 


Jn certain acid liquids, viz., nitric, chloric, hydrobromic, 


e| hydrofuosilicic, and sulphuric acids, the hot copper was strongly 


negative fnotwithstanding the chemical action upon it was dis- 
tinct, and in some@cases-even strong) ; this is similar to the elec- 
trical behaviour of platinum in such Hiquids, and may be 


action produced by heat instead of making the hot metal electro- |@attributed either to the more direct influence of theeheat alone 


positive makes it considerably negative. 

The results show that hot copper was positive to cold copper 
in the following liquids :— hydrochloric, hydrocyanic, boracic, 
and tribasic ortho-phosphoric acids ; chloride of copper (weak 
solution) ; chloride of cobalt ; chloride of manganese ; chromic 
acid ; chloride of chromium ; sulphate of zinc (weak solution) ; 
sulphate of magnesia ; chloride‘of calcium ; nitrate and chloride 
of strontium; chloride of barium; nitrate of sodium (strong 
solution) ; chloride, iodide, carbonate, and biborate of sodium ; 
sulphate of sodium (strong solution) ; tribasic phosphate of 
sodium ; nitraté, chloride, and chlorate of potassium ; bromide 
of potassiym (strong solution); iodide of potassium (strong 
solution}; carbonate, acid carbonate, and bichromate of 
potassium; aqueous ammonia; chloride of ammonium ; cya- 
nide and ferrocyanide of potassium ; acetate of zinc ; and acetate 
of sodium. And negative in the following ones :—nitric, chloric, 
hydrobromic, hydrofluosilicic, and sulphuric acids ; ferrous sul- 
phate; chloride of copper (strong solution); sulphate of cop- 
per; sulphate of zinc (strong solution); nitrate and iodide of 
sodium (weak -solutians}; bromide and iodide of potassium 
{weak solutions) ; iodate of potassium; chrome alum ; nitrate 
of ammonium ; oxalic, acetic, tartaric, and citric acids. ` The 
number of liquids in which hot copper was positive was 
thirty-six, and those in which it was negative was twenty. 

In several instances where the hot metal was negative with a 
weak solution, it became positive with a strong one; for in- 
stance, with sulphate of zinc, nitrate, iodide, and sulphate of 
sodium, bromide, and iodide of potassjum ;' but with chloride of 
copper the reverse occurred, ‘These results may be connected 
with the fact that in weak neutral solutions the chemical action 
is generally the most feeble, and therefore interferes the least with 
the direct infifienae ef the heat in producing electric currents, 

The influence of free i drochiorie, hydrocyanic, boracic, 
ortho-phosphoric, and chromic acids, was to make the hot capper 
positive ; whilst that of nitric, chloric, hydrobromic, hydro- 
fiuosilicic, sulphuyic, and some of the organic acids was to make 

it negative. ; 

In consequence probably of the small amount of interference 
by chemical action in solukioris of oxalic, acetic, tartaric, and 
citric acids, the direct influence of the heat made the copper 
negative, similar to its influence on platinum, ım all acid liquids 
which do not attack that metal. É 

The nature of the acid in a salt appears to exert much more 
influence than that of the base on the dirèction of the current ; 
for mstance, in nearly all chlorides, including those of a con- 
siderable variety of bases, hot copper was positive, probably be- 
cause copper is more readily attacked by acids than by bases, 

In all decidedly alkaline liquids the hot copper was positive ; 
this is similar to the behaviour of platinum in such solutions, 

-and is probably due tothe same course, viz. the direct influence 
of the heat, as well as to chemical action. 
`- The 1esults also show that the quantity of the current obtained 
with any given liquid generally increases with the number of 
molecules of the substance contained in the solution ; in some 
cases, however, as with sulphuric acid, carbonate of potossium, 
chloride of ammonium, and acetate of zinc, there was a limit to 
this increase ; and beyond that limit the quantity of the current 
decreased up to the point of saturation of the liquid. 

In the great majority of cases the value of the deflection increased 
much more rapidly than the strength of the sogition, particularly 
with solutions of sulphate uf magnesia, and also of hydrochloric 
acid and of chloride of sodium, probably because two causes 
operated, viz. increas strength of solution and diminished re- 
sistance ; in a very few cases, however, the opposite result took 
plage, as with solutions of chloride and nitrate of strontium. 


Inversions of the direction of the deflection by difference of. 


strength of the liQuid occurred with solutions of chloride of cop- 
per, sulphate of zinc, nitrate, iodide, and sulphate of sodium, 


e bromide, and iodide of potassium. 
Irregularities of the amount of deflection were very apt to take 


place with liquids which gave strong deflections, or which acted 
much upon the copper plates (for instance, nitric acid), especially 


~- if bubbles of air remamed under the plates, or the dishes were 


wetted on their side above the liquid by the solution. 
e æ 


~ 


{such as occurs with,platinum plates), or to a different influence 
of the chemical action produced bythe heat. Both these causes 
probably operate in such cases. ao 

It is probable that in all cases where the hat copper was posi- 
tive in liquids of strongly acid reaction, the positive condition 
was due to chemical action alone. ` ' 

With some liquids, especially with solutions. of hydroeyanic, 
boracic, acetic, tartaric, and citric acids, the deflections were very 
feeble, and tbe chemical action on the plates not perceptéble ; 
whilst with others, such as nitric and chloric acid, solutions of 
the chlorides of stromtium, sodium, potassium, and ammonium, 
and of carbonate, acid carbonate, and cyanide of potassium, the 
deflections were considerable, and the chemical action distinct, 
and in some cases strong, In none of the liquids (gxcept hydro- 
br8mic and chromic acids) did the hot plates appear to be Zess 
Stained or corroded than the cold one; probably, in all cases, it 
was the mogt corroded, although in some cases the corrosion was 
not perceptible. 

The amount of deflection was not always proportionate to the 
amount of chemical action ; for instance, with solutions of chlo- 
ride of copper and iodate of potassium there was considerable 
corrosion, but only feeble currents, probably because the -plates 
became covered with a badly conducting film, whilst with hydro- 
chloric acid, chloride of cobalt, chloride of manganese, and nitrate 
of ee the reverse occurred. 

consider the currents in all these experiments of djjferemte 
of temperature to be due either (1) to the direct influence of : 
heat, the effect of which is to make the hot copper negative in 
acid liquids and positive in alkaline ones (see PA. Mag, 1857, 
vol, xin. p. I1}; (2}to chemical action, which sometimes over- 
powers the direct influence of heat and revises the effect; or 
(3) to both these influences combined. The more ultimate cause, 
however, of the phenomena in these causes must be- sought for 
in the molecular movements produced by heat in the metals and 
liquids. e 

The current obtained with copper plates were no doubt in- 
fluenced in their amounts (if not also in their direction) by the 
oxidising action of the air upon the liquid,and metal at their 
line of mutual contact, for we know that metals in contact with 
liquids oxidise much more quickly if oxygen has access to their 
wet surfaces ; and the currents were also influenced by the action 
of unequal temperature upon the air-confact line, for we know 
that wet metals oxidise still more rapidly $f heaf*is applied. ¢ 

General Conelusion.—The electric currents produced by the 
direct influence of unequal temperature or friction of platinum 
or copper electrodes, in conducting liquids which do no® act 
chemically upon those metals, have their origin in temporary 
changes of cohesion of the layers of metal and liquid which are 
in immediate and mutual contact, and may be congidered as a 
very delicate test of the kind and amount of temporary molecular 
movements produced by those causes. ä 

‘“ Further Experiments on the effect of Diet and Exercise on 
the Elimination of Nitrogen,” by E. A. Parkes, M.D., F.R.S. 

‘* Magnetic Observations made during a Voyage to the Nerth 
of Europe ‘and the Coasts of the Arctic Sea in the Summer of 
1870,” by Capt. Ivad Belavenetz, I.R.N., Director of the Im- 
perial Magnetig Observatory, Cronstadt. 

‘On the Mutual Relations of the Apex Cardiograph and 
the Radial = peyemeeeP) Trace,” by A, H. Garrod, of 
St. John’s College, Cambridge‘ , 


Geological Society, February 22.—Mr. Joseph Prestwich; 
F.R.S., president, in the chair. Mr. John Thornton Har- 
rison, C.E., and Mr. M. Hawkins Johnson, were elected 
Fellows of the Society. — The following communications - 
were read :-I, “On ‘supposed Borings of Lithodomous 
Mollusca,” by Sir W. C., Trevelyan, Bart., M.A., F.G.S. 
The author referred to Mr, Mackintosh’s paper on this 
subject (0. F. G. S. vol. xxv. p. 280), and stated his con- 
viction, from examination of specimens, that the holes in 
uestion are the work of /Yé/ices, or ather terrestrial Mollusca. 
He ascribed the same origin ta the so-called -"¢ Pholas-borings” 


‘in the limestone at Orme's Head and elsewhere. He considered 
length of time to be a necessary element in the formation of these. 
+ 
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holes, The author also remarked that he had suggested a glacial 
origin for the terminal curvature of the laminæ of slate-rocks as 
earlyjav 1849. Mr. Gwyn Jeffreys read extracts from a work 
published by the Rev. Mr. Hodgson in 1827 on the Natural 
History of Northumberland, m which these borings in limestone 
were referred to the action of snails. Mr. Jeffreys considered 
the foot to be the sole instrument employed by the boring Mol- 
lusca in excavating their burrows. He exhibited specimens of 
Lias from Lyme Regis perfordted by Pholas, and of hard lıme- 
stone from Malta perforated by Lethodomus, and remarked, in 
connection with the notion that asperities on the shell wight be 
e@oring agents, that the shell of Zztkodomus is perfectly smooth. 
Prof. Ramsay mentioned that he had seen Hedizes taken out of 
these holes at Tenby by Dr. Buckland, who believed that -the 
snails effected the perforations by the agency of am acid. Mr. 
Charlesworth tought thatif somuch uncertainty could prevail upon 
such a subject, it threw great doubt upon some of the grandest 
geweralisations of geology. He. referred to the evidence con- 
nected with the glaciation of the Great Orme’s Head, in which 
the origin of the perforations under discussion was of much 1m- 
portance, Mr. Darbyshire maintaining that they were the wort 
of Pholades, while Mr. Bonney asserted that they were produced. 
by snails. In the same way the ongin of the celebrated borings 
in the Temple of. Jupiter Serapis might be disputed, and the 
generalisation founded upon it rendered doubtful. Wr. Charles- 
worth noticed the necessarily small proportion of borers to the 
whole snail population of Britain, and remarked especially upon 
the absence of perforations in the chalk districts. He considered 
that repeated observations were necessary before this snail- 
engineering could be admitted, and suggested a systematic course 
of experiments. Mr. Boyd Dawkins suggested that the carbonic 
aci@yexhaled by snails in respiration might act upon limestones, 
and remarked that chalk weathers too rapidly to preserve the 
excavations.—2. “f On the probable Cause, Date, and Duration of 
the Glacial Epoch of Geology,” by Lieut.-Col. Drayson, R.A. 
In this paper the author started from the fact that the pole of 
the ecliptic could n&tebe the centre of polar motion, as the pole 
varied ın lts distance from that centre. He indicated the curve 
which the pole did trace, and this curve was such as to give for 
the date 13,000 B.C. a climate very cold in winter, and véry hot 
in summe® for eaqh hemisphere. The duration of the glacial 
epoch he fixed at about 16,000 years. The calculations resulting 
from this moyement were stated to agree accurately with observa- 
tion, Prof. Ramsay inquired whether the author’s theory in- 
volved the recurrence Of glacial epochs, and whether he considered 


“® the course of phenomena to be constant in early astronomical 


epochs. Rev. Osmond Fisher inquired whether the theory was 
founded on observed facts, or whether it was a purely physical 
non He also Asked avhether the line representing the change 
in the direction of the pole formed a re-entering curve, and 
whether the theory would account for the climate of Greenland 
in Mi@eene times. He suggested changes in the form of the 
earth which must have affected the direction of its axis. The 
President remarked upon the difficulty that arose from astro- 
nomical theopes differing so much among themselves. He 
referred particylarly to Adhémar’s theory, and remarked that the 
difficulty cShnected with it ıs, that it invokes a recurrent cause, 
which must prodyce similar effects every 21,000 years, whilst 
there 1s very little evidence of glacial action during the whole 
long period of the Tertiary epoch, The author, in reply, 
stated that he could nat go back beyond 30,000 years, but 
that he thought glacial conditions must recur. He had not 
astronomical data beyond 2,500 years, and these wege very vague. 
The motion would be the same in kind, but uncertain in 
degree, His theory was based entirely upon observed facts. In 
laying down the curve, he considered it safe to go as far as the 
semicircle, as he had observations covering 40°; but he could 
not say whether the curve would be a re-entering one, althqugh 
it showed a tendency that way, and would certainly be very 
nearly so. With regard to the change of climate of Greenland, 
as evidenced by its Miocene flora, he was not sufficiently versed 
in botany to pronounce an opimon. He remaiked, in conclusion, 
that the distance of a planetary body from the sun did not seem 
to affect climate, and stated that Venus 1s at present suffering 
under a most severe glacial epoch.—3. ‘‘On Allophane and an 
allied Mineial found at Northampton,” by Mr. W. D. H&- 
man. In this paper the author gave analyses of an amorphous, 
translucent, reddi$h-yellow mineral, found incrusting sandstone 
in the ironstones of the Northampton sands, the comparison of 
which with Mr. Northcote’s analysis of allophane fiom Charlton 
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leads him to infer the identity of the two minerals. He ajjd’ 
noticed a soft white substance found in certain joints in a section 
of the Northampton sand, and also reftrred to allophane by fhe 
late Dr. Berrell, who analysed it. This substance was said to 
occur not unfrequently inthe inferior oolste of the Midland Counties. 
By analysis, ıt was shown to agree nearly with Samoite and Halloy- 
site. Mr. David Forbes stated that he had found phosphoric agid in 
the first-mentioned mmeral, which was perhaps the cause of its 
lustre. The mineral was probably not pure allophane. Prof.. 
Morris suggested a chemical and microscopical examination ot 
the strata above the places in which these minerals occur, which 
would probably reveal the conditions under which they have been 
formed. They were probably produced by the decomposition of 
silicates in the overlying rocks during the percolation of water. 
This applied also to the Charlton locality. Mr. Carruthers men- 
tioned that allophane often fills the inflorescence of the Cycads 
of the Yorkshire Oolite, entirely destroying the vegetable structure, 
and that ıt also occurs in clay nodules from the coal-measures. 
Mr. Carruthers suggested that the decomposition of “vegetable 
matter in clays might aid in the production af the mineral. 
4. “Notes on the Peat and underlying Beds observed in the 
construction of the Albert Dock, Hull,” by J. C. Hawkshaw, Esq , 
M.A., F.G.S. The Albert Dock is situated on the foreshore of 


“the River Humber, The excavation for the dock extended over 


an area of about thirty acres, and they were carried down to a 
depth varying from 8 feet to 27 feet below low water of spring- 
tides. Beneath the more modern deposits of Humber silt a bed 
of peat, Hessle Clay, Hessle Sand, and purple clay, were suc- 
cessively met with. The peat was found at the west end of the 
Dock at the level of low water; at the east end the bed dipped 
so that the upper surface was found at eight feet below the level 
of low water. In the peat were found the remains of a fire, 
which the writer attributed to human agency. Odak-trees of 
large size were imbedded in the peat, some of which had grown 


‘where they were found, as was shown by the stools remaining 


with the roots penetrating the Boulder-clay beneath. In one 
oak-tree, five feet in diameter, a hole was found filled with acorns 
and nuts. Many of the nuts were broken opgn gt te ends, and 
had evidently formed part of the store of a squirrel. Remains 
of Coleoptera were found, and one horn-core of a Bos. The 
excavation did not extend below the upper parts of the purple 
clay. Some of the borings, however, penetrated the chalk at a 
depth 85 feet below low water level, passing through a bed of 
sand 16 feet thick below the -purple clay, Several thousand 
cubic yards of this sand were brought up into the foundations 
by springs of water which flowed up through old bore-holes. . 
The abstraction of this sand from beneath the clay-bed caused 
it to subside many feet. The writer thinks that analogous 
subsidences may take place from natural causes ; for instance, 
where large springs occyr in tidal rivers. Two sections 
exhibited showed the beds above the chalk for a distance of 
rather more than a mile along the foreshore. The Hessle 
Sand was shown to thin out to the westward. It does 
not, in the writers opinion, increase in thickness” in that 
direction, as it was shown te do in a section already pub- 
lished in the-Proceedings of the Society. The Presidént re- 
marked upon the singularity of the occurrence of a bed of ashes 
at such a depth in these deposits. Mr. Gwyn Jeffreys referred to 
the President’s paper on the Kelsey Hill beds, and remarked on 
some of the mollusca obtained by Mr. Hawkshaw. Mr, Boyd 
Dawkins mentioned the occurrence of a submarine forest on the 
coast of Somersetshire, forming a layer of peat, beneath which 
was a land-surface, on which the forest had grown, and in which 
flint-flakes were found at Portlock and Watchet on digging 
through the peat. He remarked on the depression of the coast 
of Somersetshire wyjthin the human period, and suggested that 
the forest at Hull may have been contemporaneous with that of 
Somersetshire, Prof. Morris inquired whether any trges or roots 
were found as when growing. The shells obtained were estuaring. 
Prof. Morris remarked on a submerged forest near Whittlesey, 
with terrestrial plants and freshwater shells imbedded in the 
overlying clay. ‘The author, in reply, stated that the trees Wad 
fallen where they grew, The general appearanog of things led 
him to the belief that the fire which had destroyed part of the 
forest was of human prodifction. The following specunens were 
submitted to the meeting :—-Specimens of Allophane, from the 
Northampton Sands; exhibited by Mr. F. V. Runler, F.G S. 
Specimens of Websterite, from the junction of the Tertianes and 
the Chalk, near Bromley, Kent, exhibited by Mr. W. Whitaker, 
F.G.S. Specunens from the Peat-beds at the Hull Albert 
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Deck ; exhibited by Mr. J. C. Hawkshaw, F.G.S., in illustra- 
tion’ of his paper. Spegimens of Pholas-borings from Lyme 
Regis, and of Lithodemus-borings from Malta; exhibited by 
Mr. J. Gwyn Jeffreys, F.R.S. - i e` 


Chemical Society, March 2,—Prof. Williamson, F.R. S., pre- 
sident, in the chair. The following gentlemen were elected 
Fellows :—G. D. Harding, W. H. Hudleston, A. IT. Mason, J. 
J. Nicolson. The following papers were read :—~‘‘ On the dis- 
“llation and boiling point of glycerin,” by T. Bolas. It is 
known that when glycerin is heated under the ordinary atmo- 
spheric pressure so much as to cause ebullition it is more or less 
decomposed. This decomposition may be, however, prevented 
by a reductior®of the pressure in the apparatus employed. ‘Tlee 
author has in that way found that pure glycerin boiled under a 
pressure of 12°5™™ at 179°5° C and under a pressure of 
50™ at about 210° C.—‘*On the action of Heat on Silver 
Nitrite,” by Dr. E. Divers. Thè products of this action con- 
sist prinetpally of silver nitrate, reguline silver, and oxides of 
nitrogen, But the relative proportions of the quantities of these 
substances to each other, and consequently the composition also 
of the gaseous matter, vary considerably in different experiments. 
When-the nitrite is heated in an open vessel over a lamp or in 
an oven at any temperature between 85° and 140° C. the result. 
of the operation may be represented by the equation 3 NO, Ag 
= N} O+ Aga + NO, Ag. When, instead of an open crucible, 
a closely covered one is used, so that the gaseous and fixed pro- 
ducts of decomposition may be kept for a time in contact, the 
ultimate change effected in this way approaches, though not 
closely, to what is expressed by the equation 2. NOz-Ag = 
NO + Ag + NO, Ag. Ina third series of sie SIEEN where the 
nitrite was heated in a vessel only nearly closed, the facts 
observed show that there is a tendency, to yield only metallic 
silver and nitrogen peroxide, thus: NO, Ag = Ag + NO. 


. From all his experiments Dr. Divers draws the conclusion that 


like other silver salts the nitrite splits up under the influence of 
heat into metallic silver and the acid radical or its, components, 
and that silver, nitrate, nitric oxide, and, perhaps, nitrous 
anhydride are formed only by secondary reactions. The fusion 
which occurs in the mass of heated nitrite so soon as it has under- 
gone some oxidation causes the author to throw out the sug- 
gestion that the nitrate formed perhaps combines with the nitrite 
to a nitrite-nitrate or hyponitrate.—After the reading ef the above 
papers Dr. Gladstone communicated some remarks on the 
‘* Relations of Chemical Reaction and Time.” He had insti- 
tuted most varied experiments bearing on this subject, and, in 
briefly mentioning some of them, he wished to call the attention 
of chemists to this wide field of inquiry, Hitherto experimen- 
tators seemed to have limited their observations to only the cir- 
cumstances at, and the products with, which a chemical reaction 
begins and ends, all that happens between was left wholly un- 
noticed. How fruitful attention paid to the intermediate pro- 
ducts of a reaction could be 1s seen in the beautiful results which 
Prof. Williamson had gained on his researches on Etherification. 
The President, Dr. Odling, Mr. Vernon Harcourt, and others 
concurred in Dr. Gladstone’s view as to the importance of a 


closer study of this subject. 


Anthropological Institute of Great Britain and Ire- 
land, March 6th.—Dr. R. S. Charnock, Vice-president, in the 
chair.-—The following new members were elected :—Messrs. C. 
P. L. Naidoo Garroo, Henry Cook, Joseph Sharpe, LL.D., 
Danby P. Fry, Charles Edward Moore, Jesse Tagg; and W. 
S. W, Vaux, F.R.S., an honorary member.—Colonel Lane Fox 
exhibited a flint implement from Honduras.—Mr. Edward Blyth 
exhibited some cloth from West Africa.—Mr. Josiah D. Harns 
read a letter from his son on some remains f@und in the Macabi 
Islands, Peru.—-Mr. J. W. Jackson read a paper ‘* On the Racial 
Aspects of the Frango-Prussian War.” After some remarks on 
the Aryan and Semitic divisions of the so-calted Caucasian race, 
the former being defined as the flower of a Turanian, and the 
laser of a Negroid root, the author said that in the present im- 
perfect state our knowledge, it was impogsible to decide 
whether Europe or Asia should be regarded as the primal and 
appropriate habitat of the Aryan, although he inclined to the 
former Mypothesis. Neither could we yet assign the date when, 
and the place where, the various sub-divisions of this great race 
originated, and so must be contented with the fact of finding 
Slavons, Iberians, Teutons, and Celts on their existing areas of 
occupation, when, like the flora and fauna that accompany 
them, they must be regarded as Telluric organs, rom a rapid 
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survey of the earlier periods of European history, it was shown 
that the Celtic area of~Gaul and Britain must have been, ethni- 
cally effected at the time of the Roman conquest, which civilised 
but did not phy®ically regenerate the Provincials, This was 
effete at the Gothic conquest of the Empire, when the Gauls 
received a slight and imperfect, and the Britens an effectual, bap- 
tism of Teutonic bone and muscle. The resultof this diversity 
of fortune isgseen in the fact that, France, which retamed more 
of the, refinement, and with this more gf the corruptions, of 
classic culture than Britain, preceded the latter ın the attainmente 
of civilifation, and now, after some centuries of quasi-imperial 
leadership in literature, science, manners and taste, 1s once agatn® 
sinking into national weakness as an inevitable result af racial 
exhaustion, Hence itis that she no longer produces master- 
minds in any department, not even in war. ~ Where are the suc- 
cessors of Cuvier and La Place, of Comeille, Racine, and Vol- 
taire? This ethn collapse of France, however, does not 
necessarily imply a subsidence of the entire Celtic area of Wes- 
tern Europe, as Britain is still at her maximum of racial vigour, 
and, like Rome alter the decadence of Greece, wijl probably in- 
Htrit that portion of the mission of imperial leadership for- 
feited by her effete sister and former rival, The Germans can- 
not do this, having so recently attained to unification, and being 
consequently devoid of any great capital like-London, which 
may serve a@ the future metropolis of cultivation. Their mental 
constitution is, moreover, not adequately synthetic for the mission 
of Imperial centrality, which must accordingly devolve on Eng- 
land, the geographical termifius of the great north-western march 
of empire from the Euprates to the Thames, Discussion having 
ensued, on the motion of Mr. Joseph Kaines, seconded by Capt. 
Pim, it was adjourned till the 20th instant. ; 


& 
Linnean Society, March 2.—Mr. G. Bentham, -Bresident, 
in the chair. The following papers were read :—On the Tamil 
Mames of Plants, by Rev. S. Mateer ; Contributions towards a 
Knowledge of the Curculionidae, by Mr. H. P. Pascoe. 
+ 
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Royal Institution of Great Britain, March 6.—Sir Henrye 


Holland, Bart., M.D., F.R S., president, m the chair. © Messrs. 


W. Blenkin, J. Browning, E. Maynard Denny, F. A. Eck, Sir 


Frederick Elliot. K.C.M. G., Col. A. Lane F ox, Mr. B Graham, 
Col. J. A. Grant, C.R., Mr. E. W. Grubbe, Dr. G. Harcoiirt, 
Capt. F. Helbert, Mr, G. W. Henderson, Mr. G. Middleton 
Keill, Dr: J. Kennedy, Mr. J. Macauley, Mr. KR. Murchison, 
Mrs. Sheffield Neave, Mr. G. W. Roystoa Pigott, Mr..Eustra- 
trios Ralli, Mr. F. S. Reilly, Mr. W. C. Roberts, Mr. W. 
Debague Routh, Mrs. W. C. Smith, Mr. T. Sowerby, were 
elected members, - a - 
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Literary and Philosophical Society, February 1.—Mr. E. 
W. Binney, F,R. S., president, in the chair, ‘‘ On the Organisa- 
tion of an-Undescribed Verticillate Strobilæ from the Lower 
Coal Measures of Lancashire,” by Professor W. C. Wilhamson, 
F.R.S., &c.—‘t The Tails of Comets, the Solar Corona, and the 
Aurora, considered as Electric Phenomena, parteil,” by Prof. 
Osborne Reynolds, M.A.—.‘ Further Experiments op the Effects 
of Cold upon.Cast Iron,” by Peter Spence, F.C.S., &c.. 


February 21.—Mr. E, W. Binney, F.R.S., president, in the 
chair. “The Overthrow of the Science of Electro-Dynamics,” 
by John Hopkinson, D.Sc. In science no theory, should be con- 
sidered unquestionable and no man’s work held, sacred from 
attack, and our scientific periodicals should afford the freest 
scope to discussions no matter how hostile to established notions, 
Still, it is evident that the journals ought not to publish every- 
thing that may come to hand ; they should at least take care that 
a hostile critic understands the meaning of what he criticises. 
Two papers appeared last month in the Quarterly Journal of 
Science and the Chemical News respectively, in which the author 
(the Rev. Mr. Highton) somewhat summarily disposes of the 
science of Thermodynamics, fancying he has disproved the egui- 
valence of heat and work. I will only trouble you with one or 
two quotations with a view to support my opinion that.the papers 
in question ought never to have been permitted to appear m any 
journa} pretending to scientific position. In the Chemical News, 
P42 we find, speaking of Joule and Scoresby’s experiments on 
electro-dynamic engines—~‘* They say that ‘the quantities of zinc 
consumed ’ (that is, respectively, when the engine is at rest and 

omg work) ‘being as a to 4, (a@~4) represents the quantity of 

heat converted by the engine into useful mechanical effect.’ 

Therefore, since on the suppcsition of a mechanical equivalent of 
a e 


ei 
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heat a grain of zine ‘consumed equals 158 foot pounds, if 
x = pounds raised a foot-high për consumption of a grain of zine 
in the battery, — ‘ ° 
e q (2 > 2) 158 
a 


0 


Hence the authors ‘draw the gouclusion 1" Thergfore when 4 
vanishes, or becomes infinitely sthall, the economical duty is a 
enaximum.’ Certainly this is a mrost startling result that the 
maximum of work shotld be-done when no zint at all is con- 
sumed.” The last sentence is a mis-statement of the conclusions 
of Joule and Scoresby’s paper, m which (Philosophical Magazine, 
vol, 28, p. 451) it is stated that ‘‘the economical duty will be a 
maximum when 4 vanishes or becomes infinitely srgall in com- 
parison with æ. In this cast x = 158, while the power of the 
engine will become infinitely small with regad to work performed 
in 2 given time.” Comparing the phrases ‘‘economical duty” 
and ‘‘maximuwm of work,” as he uses them, he evidently confuses 
the duty of nnvengine with the whole work done by it. A little 
further on we have---‘‘ They calculate the maximum theoretical 
power of a grain of zinc to be 158 foot pounds, and yet using per- 
manent’ magnets, which, by their own statement, were so badly 
constructed as to have only a quarter the power they ought to 
have had,, with the poles of the electromagnets neverapproaching 
the permanent magnets nearer than 4 of an inch (and what an 
enormous loss is imcurred here!); with an engine constructed 
almost at haphazard, and with scarcely a consideration of the best 
principles er of the most advantageous construction of such 
engines, they actually obtamed a result of 102°9 foot pounds out 
of a calculated theoretical thaxumum of 158. With a little care 
an@consjderation, I do not hesitate to say the duty per grain of 
zinc might easily have been increased tenfold.” It is hardly 
credible, but the above looks very like a confusion between Force 
and Work! The author seems to assume that if the forces in 
operation in an engine are greater, that the engine will necessarily 
e produce more work ffom the same quantity of fuel. In these ex- 
periments the quantity of zinc (¢~4) used to produce work W 
is observed; if the engine was made more powerful, if the 
permaneng magnets were four times as strong, and the electro- 
magnets Passed 4} èf an inch from them, doubtless W would be 
greater, but so also weuld (¢~ 4), and it does not follow that 


ah with which we are concerned would be at all changed. 
= e 

What becomes then of thedogmatic assertion that the duty ofagrain 
of zinc could be-increased tenfold? Now let us turn to the paper in 
the Quarterly Journal, Here we may find enough in one article for 
our present purpase, takjng chap. ii. art. 2, —“* Why are we forced 
to sfippose .....6-. 
same amount of energy, whether it is consumed in the steam- 
enging, the horse... .... the*gnat? At any rate, we may 
observe that the very phrase is certainly a misnomer, and a mis- 
nomer of such a kind as to have a fatal effect in producing a false 
conception of things. For mechanical energy just as often pro- 
duces cold as*heat ; it may produce either heat or cold, or neither. 
In fact, a8a general rule, though with notable exceptions, every 
pushing’ or compressing force produces heat, and every pulling or 
expanding force cold. Place a weight on‘a pillar, and the weight 
produces heat in ‘the pillar; hang it on a wire and it cools the 
wir€, In exactly the same way, in a fire-syringe use force to 
press down the piston, it produces heat—heat enough to kindle 
tinder ; but use the same force to pull up the piston, and it pro- 
duces cold.” Surely this is enough to show that the authors 
- notions of what he is attacking are, to say the least of it, shallow; 
for what he quotes as paradoxes are simple deductions from the 
two laws of Thermodynamics. That a wire is cooled by stretch- 
ing follows from the fact that heat expands it. In the case of the 
fire-syringe the case is simpler. The working body is the air in 
the syringe; on pulling up the piston this air doés work, and 
therefore uses up heat and is cooled. Mr. Highton seems to 
imagine that because the arm of ‘the experimenter does work, it 
is done on the air m the syringe, whereas this column of air and 
the observer are really co-workers in raising the «air external 1o 
the cylinder. To point out all the fallacies of these papers in 
detail would take too much of your time. My object was to show 
that af the Oxarterly Journal of Science and the Chemical. News 
are to represent scientific opinion with any degree of truth, they 
would do well to use a little discretion as to what they print.— 
“ Remarks on Mr. Spence’s Experiments on the Effects of Cold 





on the strength of Cast Iron,” by Joseph Baxendell, F.R. A.S. 
kad * ; C * 
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that the same amount of fuel produces the. 


This was in reply to an assertion made by Mr. Spence the pret e». 


eious week that ‘‘he had so much confidence in the experimehts 
then detailed, that he had no hesitati8n in giving it as an agcer- 
taiged Jaw that a specimen of cast iron having at 70° F, a given 
power of resistance to transverse strain will, on its temperature 
being reduced to zero, have that power increased by 3 percent.” 
Taking all the experiments on the effect of cold on iron which 
have yet been brought before the Society, they can only be 
regarded as indicating that if ary effect at all is produced, it is more 
apparent on iron of good quality than on inferior tron, but that_its 


amount is so small as to be wholly inadequate to account for the 


railway and other accidents which- have been attributed to it.— 
‘Further Observations on the Strength of Garden Nails,” 
by J. P. Joule, F.R.S., &c. Since communicafing the paper. 
on the Alleged Influence of Cold in giving brittleness to 
Iron, I have collated the resuks with cast-iron nails in order to 
show the range of strength in such specimens : 


Height of Fall Percentagg of 
of Hammer. ~~ Fractures ` 
2.inches , : . . O 7 
2$ x ` : . it 
3 39 (3 ` ` 6 25 
34 9s * ; K i 235. 
4 » ` + ' . 30 
4% » ee ee 364 
5B 0s - 37°5 
62 55 - + e - 48 | 
“7 oy ° . + 655 
73 j : å ` ` . 62°3 
83 o» oo o’ 75 
IO 45 . >.. 928 


I chose the garden nails for experiment after some thought, as- 
presenting a marked variety of metal in contrast with the iron- 
and steel wire, tempered and untempered. I did not expect them- 
to possess great strength, but having found them to require a 
heavier blow than I expected to fracture them, I have had the 
curiosity to make some experiments 'on them wich may be 
interesting to the Society. I tcok pairs of the nails, placed them’ 
head te point parallel to each other, so that pressure applied in 
the middle by pincers sufficiently forcibly would fracture one of 
them. Paper slips were pasted on the edges of the nails, and 
their distances asunder measured by a microscope with micro-_ 
meter eyepiece divided by lines corresponding to $y of an inch. 
Weights were gradually added to the lever of one arm of the 
pincers until fracture took placz, which was always accompanied 
with a sharp report. The obszrved deflection or bending of the 
nails was taken continiously as the weights were laid on, and’ 
the calculation of what*it would have been at the moment of’ 
rupture taken from the immediately preceding observations, The 
amount of deflection was almost exactly proportional to the weight ° 
laid on in each experiment. k 


Depth of - 








No of Lengthof Breadth of Breaking 
Experi- Nailbetween Nail in Nail.at Deflection. Weight.” 
ment. Supports. Fracture. Fracture. Ibs.’ 
I 1'05 O13 O°127 0062 145°5 
2 ie OvLIg . O'I25 0067 I4t 
2 U'I O*120 o'IIS 0090 17! 
4 108 OWL o*106 0973 142°5 
5 1'12 0'122 O'I45 "0098 189 
6 1°06 0'138 0°120 "0087 184°5 
-7 1'08 O°150 o'118 ‘0095 201 
Average 1 084 O'1264 01223 © 70082. 167 8 


If we compare tke above with Mr. Brockbank’s experiments,’ 

we shall find, approximately, an reducing them to the dimen-’ 

sions he adopted, viz., three feet between supports and one inch 
e 


section :— ė : 
: Breaking weight. Deflection. 

Mr. Brockbank’s, with large bars... 860°7 "7408 
My own, with nails .. ... n e 26735 1'ro6 _ ~ 


The metal, in the form I used it, was therefore more than 
three times as strong as that of the large bars to resgst a com- ¢ 
pressing and tensile force, while its extent of spring at the break- 
ing weight was half as muth again.. Therefore, so far from 
being of inferior quality, it would sustain a very -much heavier 
blow without fracture. —-‘‘ On the Action of Sulphurous Acid on 
Phosphates,” by Dr. B. W. Getland. 
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Y. MAIDSTONE AND KENT = 

Natural History and Philosophical Society, Feb. 20.— 
An aggregate meeting of the members of the Maidstone and 
Mid Kent Natural- History Society was held at the, Charles 
Museum, when Dr. Monckton, one of the vice-presidents, de- 
liverad a lecture on “ The Metaphysics of Zoology.” 


EDINBURGH 


Royal Society, February 20.—Mr. W. F. Skene, V.P., 
in the chair, The following papers were communicated :—1. 
“ On the Pentatonic character of Scottish Music,” by the Han. 
Lord Neaves. 2. “On the Motion of Solids in a Liquid,” by Sit 
W, Thomson. 3. ff Laboratory Notes .on Thermo-elegtricity, 
and on Phyllotaxis,” by Prof. Tait. 


PARIS 


Academy of Scientes, January 27..—~M. Janssen sent to the 
French Institute a letter to explain how his expedition failed, 
owing to the persistency of the clouds. . He acknowledges fully 
the kind proposition of the Organising’ Committee to take steps to 
procure a /aissez-fasser from. M. Bismarck on his behalf. In 
five hours M. Janssen proceeded from Paris to the mouth of the 
Loire, where he landed on the znd December at 11 o’clock in the 
forenoon. ‘The journey was magnificent. M. Janssen travelled 
at a height of 1,100 metres at the beginning, but after sunrise his 
balloon elevated itself through the warmth of the sun, and he 
reached ‘2,000 metres without throwing out any ballast. M. 
Janssen has invented an instrument for helping acronauts in the 
determination of their way along the earth. This contrivance, 
which was highly praised by M. Dumas, will be fully described: — 
M. Bazin presented a projectile gun which explodes in the air, 
where it is sent by a larger gun remaining on the ground. This 
projectile gun, when exploding at a certain point of the ¢ra- 
jectoire, sends an explosive bullet with a new impulse. It is im- 
possible to claim precision for such a projectile, which is called 
very properly w douse effect, but the distance to which it reaches 
is increased, and the final bullet was sent to 7,919 metres, it ap- 
pon with some effect. The experiment was tried-against the 
russians during the last days of the siege. 


February 21.—The sitting was_very thinly attended? by mem- 
bers. .The public was more numerous. No scientific paper 
had yet resumed its publication. : M. Faye presided over the 
sitting. M. Elie Beaumont-and M. Dumas sat on the plat- 
form, reading over alternately the correspondence. An article 
on the ‘‘Duquesne” Expedition was sent by M. de Fon- 
vielle. M. Elie de Beaumont, who had predicted that the 
“* Duquesne” would go to Switzerland on account of its direct- 
ing power, opposed the reading.—M. Stanislaus Meunier read a 
paper on the nature of meteorites, which, he thought, are 
evidently of astral nature. He is opposed to the theory of 
Schiaparelli, who accounted for -them by supposing they 
are in some respects allied to comets.—-M_ Chevreuil read over 
a letter from M. Vaillant, who hopes to be soon enabled to re- 
sume-his seat.—-M. Delaunay read the translation of a letter re- 
ceived from Prof. Piazzi Smyth, the director of the Observatory 
at Edinburgh. He noticed the admirable working of the 
International French Telegraphy. That service was transferred 
to Tours and from Tours to Bordeaux, where it is now working 
under M. Marié Davy’s superintendence.—-~-M. Ch. Saint Claire 
Deville reported that Dr. Berigny of Versailles had not inter- 
rupted “for a single day his admirable series of observations 
kept regularly for 24 years. M. Renan, who is living at Ven- 
déme, did not interrupt his observations, although he was 
several times arrested as a spy, but he was saved by his thermo- 
meter! The maximum of cold has reached ~ 16° at Montpel- 
lier, 17° at Bordeauxgand — 3° at Perigueux, The winter was a 
sharp one. It was predicted by M. Renan, a8 belonging to a 
series of recurring sharp winters. This law of recurrence was 
published in Compies Rendus eighteen months before war broke 
out.-News was girculated of other learned men amongst the 
members, M. Martillet remains at St. Germain as curator of 
the Prehistoric Museum. One new hal? was opened during the 

© Prussian occupation, the Prussian Emperor, Princes, and gene- 
rals frequently visiting the galleries. M. de Verneuil has esta- 
blished himself at Duc de Broglie’s castle in Normandy. He is 
% relative of the present French ambassador, who is very much 
interested in scientific matters. M. Janssen is at Bordeaux, and 
expected daily by hjs family. © s ; 


X DIARY 


THURSDAY, MARCH 9. 


Royvat Sperry, at® 30 —Magnetic Observations made at $tonyhurst Col- 
lege Observatory, from 1863 to 1870: Rev S. J. Perry,—Prelumi 
Notice on the Production of .the. Olefines from @araffin by Distillation 
under Pressure: T. E. Thorpe and J. Young.-On the Action of Hydro- 
bromic Acid op Codela: Dr. C. R.A. Wright .  * 

Socizry or Angiquanrizs, at 8 30 —Ong probable ‘allusion to the Chsritians 

- in a passage of the Sixth Satire of Juvenal: Earl Stanhope, P.5S.A. 

Lonpon® MATHEMATICAL SOCIETY, at 8.-~-Remdfks on the Mathematical e 
Classificgtion of Physical Quantities: Dr. Clerk Maxwell, F.R S —On 
Skew Cubics: Prof. H. J. S Smith, F.R.S.—Note on the History of Cer- 
tain Formula in Spherical Trigonometry: I Todhunter, F.R.S . 

ROYAL INSTITUTION, at 3 —Davy’s Discoveries: Dr Odling. 

LONDON INSTITUTION, at 7.30.—On the Colonial Question: Prot J. E. 
Thorold Rogers, M.A. a 


s FRIDAY, Marcg 1o . $ 


RAYAL ASTRONOMICAL Sacrery, at 8 
UEKETT MicroscoricAL CLuB, at 8. 2 
OVAL INSTITUTION, at g —The latest Scientific Researches in the Mediter- 
ranean and Straits of Gibraltar: Dr. W. B Carpenter, F R.S. 
pe CoLLEGE QF SURGEONS, at 4—On the Teah of Mammalia: Prof, 
ower, 


SATURDAY, MARCH 11. 


Rovat aa or Minus, at 8.—Geology: Dr. Cobhold, F.R.S. (Swiney 
ourse. . 
ROYAL [xstTrrurion, at 3.—Spirit of the Age: Mr, O'Neil. 


i SUNDAY, MARCE 5. s 
Sunpay LECTURE SOCIETY, at 3.30.--On Ferns: Dr. Cobbald, F.R.S. 


MONDAY, MARCH 13. 


ROYAL GEOGRAPHICAL SOCIETY, at 8.30. 
LONDON INSTITUTION, at 4-~On Astronomy: R. A. Proctor, F R A.S. 
(Educational Course. : 
Rovi COLLEGE QF SURGEONS, at 4.—On the Teeth of Mammajja: P®f. 
ower, 5 Aon ‘ by 
TUESDAY, MARCH x4. 


PHOTOGRAPHIC Saciaty, at 8. : 7 
RoYAL Institution, at 3 —Nutrition of Animals: Dr. Foster. 


@ 
WEDNESDAY, Marcu 12 


Society or Arts, at 8.—On the Different Methods of Extractfhg Sugar 
from-Beet-root and Cane: Ferdinand Kohn. ‘' 

METEOROLOGICAL SOCIETY, at 7,—Eyaporation, Rainfall, and Elgstic Force 
of Vapour: J. R. Mann. ` ' è @ 

Roya. Society OF LITERATURE, at 8.30. 7 

Roya. CoLLEGE or SURGEQNS, at 4.—On the Teeth of Mammalia: Prof. 


Flower. > 
THURSDAY, Marcn 16. , ag 


Royvat Soctery, at 8 30. 

CIETY OF ANTIQUARIES, at 8.30 
Rovat INSTITUTION, at 3.—Dayy’s Discoveries: Dr. Odling. 
Linnean Society, at 8. diii 


~ 


CHEMICAL SOCIETY, at 8. 7 ‘ 
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NATURAL HISTORY MUSEUMS 


e 
; Gi ies notes upor Natural History Societies whieh have 
already appeared in these columns * would, be very 
eincomplete unless some reference were made in connection 
with @¢hem to the subject of local Museums. We would 
by no means have it inferred that a Museum should be 
looked upon%s an essential adjunct to every local society ; 
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a 
are, complete collections of the pfants and animals of the 
paovince, which should be kept entjrely apart from the 


e| instructional series, and from everything else.” 


One of the most hopeful experiments in connection 
with the establishment of a local Museum, is that which 
has just been set on foot at Folkestone by the Natural 
History Society of that place. There has for several 
years been a Museum at Folkestone, although visitors 
to the town may not have been aware of it; the manage- 
ment, or mismanagement, of it was vested in a com- 
mittee annually elected from the town council for that 


nor would we urge upon any such body the formation of purpose; and until lately admission could only be ob- 


a Museum, unless the society was in a position to warrant 
the supposition that, if once started, there would be every 
probability fhat it would be kept up; but, at the same 
time it must be admitted that a well-arranged collection 
of objects in connection with the more important of our 

Field-clubs, especially such as are far from London or 

some other centre, would be extremely useful. | 

But, to be of any service at all to working naturalists, a 
local Museum must be a very different sort of thing from the 

Museums with which those who have visited country towns 

are familiar. Of course, no reference is intended to such 

coffectiens as those at Liverpool or Manchester; but to 
those smaller ones which might be made very useful, but 
are at present practically useless, of which that at Canter- 
bury may be taken as a fair type. Here the jumble of 
e curiosities and objects of natural history is (or was, when 
we visited it in 1867) sufficiently remarkable; and the 
want of arrangement yet more striking. Ancient pottery 
and various imptements of savage warfare, pieces of the 

Royal George, and samples of the meaningless curiosities 

which are brought home by travellers to their friends and 
« relations, and are often got rid of by the said friends and 
relations on the first opportunity—these are present in full 
force. There are also drawers of foreign insects, un- 
named, and more of less damaged ; some stuffed birds; 
a good many fossils, the labels of many of which are mis- 
placed; a smal] collection of dried plants, rapidly suc- 
cumbing to the ravages of insects; and various other 
objects. This is, as far as we can judge from experience, 
a fair example of a country Museum, certainly by no 
means tif worst which we might have selected. 

Such a state of things as this may be contrasted with 
the following description of what provincial Museums 
ought to be, which we extract from Dr. Hooker’s Address 
to the British Association in 1868 :—“ Each should con- 
tain a connected series of specimens, illustrating the 
" principal and some of the lesser divisions of the animal 
and vegetable kingdom, so disposed in well-lighted cases, 
that an inquiring observer might learn therefrom the 
principles upon which animals and plants are classified, 
the relations of their organs to one another, and to those of 
their allies, the functions of those organs, and other matters 
relating to their habits, uses, and place in the economy of 
Nature. Such an arrangement has not been carried out 
in‘any Museum known to me, though partially attained in 
that at Ipswich ; it requires some space, many pictorial 
illustrations, magnified views of the smaller organs and 
their structure, and copious legible descriptive labels, and 
it should not contain a single specimen more than is 
wanted. e The other requirements of a provincial museum 

* See NATURE, vol H p 49 volg iii, p. 162. r 
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tained by an order from one of these functionayies. The 
Museum, when we visited jt in 1867, contained a very 
valuable collection of fossils, chiefly local, including a 
fine set from the unique Junction Bed of Folkestone ; a 
few birds and fishes, and one or two other objects, the 
whole thickly covered with dust, and in a disgraceful 
state of neglect. In 1868 the Committee of the Natural 
History Society offered to take charge of it, on condition 
that they might have the use of the room for meetings, 
&c., and this offer was accepted by the Town Council, 
subject to the agreement of the Committee to provide 
glass cases for the objects at their own expense. This 
they very properly refused to do, and matteis remained 
thus until the election of a fresh Council, when the Society 
again applied. The Museum was ultimately placed in 
the charge of the Society, the Town Coungll providing 
fittings to the amount of fifty pounds, andan annual pay- 
ment of ten pounds towarcs expenses, The objects were 
at once arranged and named, and the Museum was 
formally reopened on the 4th of last October. It is now 
opened to the public twice a week, the secretary, Mr. 
Ullyett, to whose exertions the improved state of affairs 
is mainly owing, being in attendance to give information 
if required. The meetings of the Society are held in the 
Museum. ‘The aim of the Society is to make a complete 
local collection, as well as a type collection, on the plan 
suggested by Dr. Hooker as above quoted; and to this 
contributions are solicitec. A library for reference is 
also in course of formation. 

We have entered thus into detail because the history of 
the Folkestone Museum is by no means uninstructive, 
showing as it does how readily such local collections are 
allowed to become utterly useless ; and how, in restoring 
such Museums to the use af the public, a local society is 
doing a good work which only such a body could perform 
the remonstrances of mere individuals being powerless in 
such matters. We should be glad if other Field-cluhs 
having a Museum within the radius of their operations, 
would exert themselves in the same way ; the East Kent 
Natural History Society, for example, might well reorganise 
the Canterbury¢Museum ; and examples might easily*be 
multiplied. 

A Museum may be looked upon as especially useful in 
a school society ; and we have already rdferred* to that 
existing at Marlborough as presenting very satisfactory 
features, 
half of this society, is anxious to establish a typical collec- 
tion in addition to the British one, which has already 
attained considerable proportions. The series of botanical 
diagrams {ately prepared for the Sciencæand Art Depart- 

° ® NATURE, vol. ii. p. 249. 
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Mr. Preston, whe has worked so hard on be- * 


$r 


ment at South Kensington, under the superintendence of 
Professor Oliver, will be valuable for such collectiops, 
so far as botany is “concerned. The Museum at Clifton 
College, built by Mr. Perceval at a cost of goo/., will, we 
undefstand, be confined to British objects, and will be a 
combination of Museum and Library. 

In conclusion, it cannot be too strongly insisted that 
objects of verte or of curiosity should be rigidly ex- 
cluded from any Museum, be it large or small, which is 
ostensibly set’ apart for the illustration of N atural History. 
It may require a certain amount of firmness to draw the 
line, and so run the risk of offending good-natured per- 
sons by the rejection of their proffered help ; but it is 
best to take at once a definite position, and, unless the 
space at command be much larger than is usual i in local 
Museums, to refuse even objecis of Natural Science which 
do not illustrate some typical peculiarity, or at the least 
tend to the completion of a provincial collection. It is 
better to have a few objects, well arranged, and each 
teaching some definite truth, than hundreds of discon- 
nected specimens, which, however interesting in them- 
selves, are valueless as aids to instruction, 





SCIENCE IN VIENNA 


T is well to turn from time to time to what is doing in 
the cultivation of Science in otherlands. Weareable 

to give the following details of the progress of Science, or 
rather of the mfachinery for the cultivation of Science, in 
Vienna, from a letter addressed by Prof. Haidinger 
to Dr. E. Dall, the editor of the Realschule, in the De- 
cember number of which periodical the letter appeared. 
It was written by Prof. Haidinger in commemoration 
of the establishment, on the 8th November, 1845, of the 
first Viennese association for the cultivation of pure 
science, the twenty-fifth anniversary of which the writer 
thought deserving of celebration even in the midst of the 
exciting events of the disastrous war then waging between 
two of the most advanced of European. nations ; events 
the results of which, as he justly remarks, do not consti- - 
tute the highest objects of human life, but on the contrary, 
evils, originating only from our still imperfect civilisation. 
Before the year 1845 it appears from this letter that the 
only scientific societies established in Vienna dealt solely 
with the applications of scientific knowledge. Thus the 
Imperial Agricultural Society was founded in 1807, with 
the warm interest of the late Archduke John. Its pro- 
` gress was interrupted by the war of 1809, and its statutes 
were not confirmed until 1812. In 1836 the Imperial 
Medical Society was founded, followed in 1837 by the Im- 


NAKURE 


6 
.? | March 16, 1871 
tablished an association under the title of the “ Friends 
of the NaturaleSciences in Vienna.” The list of those 
present at the first meeting includes the names of several’ 
men who have since risen to the highest reputation. 
Haidinger himself, then preşjdent of the Montanistic 
Museum, took the warmest interest in, the success of the 


nascent gociety, and endeavoured to bring it into a perfect * 
The meet- e 


form, but, for some reason, without success. 
ings, however, were continued until the year 1850, amd the 
subscriptions of the members enabled Prof. Haidinger to 
publish sevén volumes of “ Proceedings ” in 8vo., and four 
volumes of “Memoirs” in 4to. The association was 
broken up after the foundation of the Imperial Geologi&al 
Institute in 1849, and the library belonging to it was sub- 
sqquently presented to that institution. as 

1846, The 30th of May is the date of the Imperial de- 
cree for the foundation of an à Academy of Sciences in 
Vienna. 

1847, On the 14th of May the statutes of the Imperial 
Academy of Sciences were promulgated, and the first 
forty members nominated. On the 29th of June the first 
functionaries of the Academy were nominated, and on the 
2nd of December its first meeting took: place. 

: 1848. On the 2nd of February,the Imperial Acadéfhy 
‘of Sciences was solemnly opened by its curator, the Arch- 
duke John, and after this meeting the first part of the 
f Proceedings ” was issued, forming the commencement 


of a long series of most important works in all branches ° 


of Science. The Academy of Sciences is not a°society 
formed by the spontaneous action of its members, but. 
rather an exclusive corporation founded By authority. 

1848. On the 8th June, the Austrian Society of Engineers 
was founded, and is the first spontaneously-formed Society, 

1849. The Imperial Geological Institute was established 
on the 15th November, under the Minister von Thinnfeld, 
on the foundation of the Montanigtic Museum. This 
Institution partakes of the nature of a school of instyuc- 
tion, combined with that of a society, 

1851. The 9th ‘April witnessed the foundation af the 
first spontaneously-formed Natural History Society in 
Vienna, namely, the Zoologico-botanical Society, which 
owes its establishment to the exertions of eGeorg von 
Frauenfeld, who opened its first meeting on thi®day with 
an introductory address delivered in the hall of the mu- 
seum of the Botanic Gardens. Frauenfeld was the first 
secretary of this society, a position which he still ton- 
tinues to hold, 

1851. In this year also the Imperial Central Institute 
for Meteorology and Terrestrial Magnetism was founded 
under the direction of Karl Kreil, as a sequel to the 


perial Horticultural Society, and in 18§9 by the Indus-') labours of a Meteorological Committee of the Academy, 


trial Association of Lower Austria. Gatherings of German 
naturalists and medical men took place a Vienna in 1831, 
at Prague in 1837, and at Gratz in 1843. 

fn 1835 a step of the greatest importance was taken in 
the establishment of the Imperial Mineralogical Collection, 
which took the name of the «imperial Montanistic 
Museurfl in 1843. The instruction given at this insti- 
tution was supplemented by the forms of a society. 

In the year 1845, the period of the Industrial Exposi- 
tion produced considerable excitement, and on the 8th of 
November in that year a number of young miners, 
medical men, and naturalists, met inthe Museum, and es- 


appointed on the 18th January, 1849.' 

1853. The Antiquarian Society was formed under the 
presidency of Prince Aloys of Liechtenstein, on the 23rd 
March.- -On the 29th March, 1854, Dr. T. G. von Karajan 
t was elected president. This is an independently-formed 
society. 

a855. On the 1st Dernier another independent 
society was established, namely, the Imperial Geographi- 
cal Society, which held its first meeting on this day in 
the rooms of the Imperial Geological Institute. On 
this occasion the first president, Prof, Haidinger, delivered 
an address. = 
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In the year 1856 much excitement was produced 
among. the naturalists of Vienna by the meeting of 
German naturalists and physicians in that city, and a 
great imptilse was given to Natural History studies by 
the voyage of ayaa ible performed ip the years 
1857-1859 by the fygate 
the Archduke Ferdinand Max, afterwards, to bis mis- 
gortune, Emperor of Mexico. During this period also 
there was a movement in favour of publicity in the 
medical and philosophical faculties of the University, and 
some*series ef public lectures were delivered? 

1860, On the 6th December the Sagiety for the Dif- 
fuston of Physical Knowledge commenced its proceedings 
in the apartments of the Imperial Academy of Sciences. 
The first general meeting took place on the 13th May» 
1861, in the hall of the Musical’ Society, when Prof. 
Eduard Suess delivered ‘a foundation address. «The pro- 
ceedings and lectures may properly be carried back 
through the agency of Dr. J. Grailich and his associates 
to the year 1855, when they commenced in the meeting- 
room of the Imperial Geological Institute. This society 
has continued to give lectures on Natural Science in 
two places, in one of which the old forms of a society are 
retained, whilst in the other lectures. find interested 
listeners. ` 

1861. The Photographic Society, independently formed, 
held its first meeting under the presidency of Prof. A. 
echrotter in the green saloon of the Imperial Academy 
of Sciences on the 22nd March, The first photographic 
Exhibition in- Vienna was opened on the 17th May, 1864. 

1862. Phe Austrian Alpine Club was established, its 
first constituent general meeting being held on the roth 
November. 

1864. The Lowet-Austrian Society D s padeiunde 
held its first constituent meeting onthe 16th December. 

1865. The Austrian Meteorological Society was founded 
on the 1k Nevember, with an address from’ Dr, Karl 
Jelinek. 

1866, The year of the war Prof. Haidinger retired 
in consequence "of ill health from the direction of the 
Imperial Geological EnRUENES)! and was succeeded by Franz’ 
von Hauer. e 

1869. Awsection of the Gen Alpine Association held 
its meeting in Vienna. 

1870. The Chemico-physical Society established under 
the presidency of Prof. H. Hlasiwetz. 

1870. The Anthropological Society founded on the 13th 
February. Its opening meeting was held jin the Con- 
sistorial Hall of the University, when the president, Prof, 
Karl Rokitansky, delivered an address. 

1870. The Numismatic Society established. 

It is with a considerable pride that the venerable Prof. 
Haidinger describes the rapid advance that has been made 
in the scientific progress of his. native city, and‘ dwells 
upon the fact that the first impulse to this movement was 


given by the association -of the “ Friends of the Natural || 


Sciences,” in which he took so much interest. Thecause 
of the failure to form a well-established society from sugh 
a promising commencement he finds in the unfavourable 
conditions of the time; and doubtless the spasmodic 
political movements which so closely followed the year 
1845 may well have distracted: the attention of German 
men of science. “The nascent society geems, however, to 
Ë . 


fave. merged into the Impetial Ge6logical Institute, wich 
hag already done so much good work, and Prof. Haidinger 
is probably in the right when he claims forthe “ Friends 
of the Natural Sciences” im their new capacity a viggrous 
influence in the establishment of other scientific societies 


ovara, under the auspices of | both in and out of Vienna. 


The 8th November, 1845, may therefore well be “a day 
of joyful commemoration ”- with Austrian scientific men, 
for although, as Prof. Haidinger remarks, any retrospect 
reaching so far back must bring with it serious thoughts 
of the many participators in the first labours of the period 
who have disappeared from the scene, there is yet a higher 
point of view of a satisfactory nature, namely, that “this 
period of twenty-five years has raised Austria to a far 
higher scientific position among nations than could have 
been claimed for her before, and, as he says, “ Peaceful 
progress is certainly the highest and worthiest ee of 
human endeavours.” 





LAUGHTON'S PHYSICAL GEOGRAPHY 


Physical Geography in its Relation to the Prevailing 
Winds and Currents, By John Knox Laughton, M.A., 
F.R.G.S., &c. (London :. J. D. Potter, 1870.) 


HIS work is designed to show that the whole 
atmosphere, relatively to the surface of the earth, 
continually. moves or tends to move from west to east, 
and that the perrnanent local variation§ ftom this direc- 


tion are either eddies or defections, formed in accordance ' 


with the principles which regulate the motion of fluids 
(p. 312). Jn the course of zhe discussion, Mr. Laughton 
has done good service by showing that prevailing opinions 
respecting the circulation of the atmosphere are very far 
from being in accordance with many well-ascertained 
facts ; and by insisting on the dependence of oceanic on 
atmospheric currents, which is confirmed in every case 
where the facts are tolerably well known. The book 
also contains the best popular account we have of the 
prevailing winds over large portions of the ocean. But 
he.is not so happy with respect to prevailing winds over 
the land, and in the reasoning he employs in proof of a 
general motion of the atmosphere from west to east. 

Itis stated that from Japan northwards the prevailing 
winds in summer are. westerly (p, 136) ; and to the influ- 
ence of these winds, blowing across the northern opening 
of the narrow seas of this part of the earth, are ascribed 
the southerly winds on the coast of China, and thence 
southward to the equator (p. 280). Now the prevailing 
winds of this region are not westerly in summer, the 
direction being &.S.E. at Tong-chow, S.S.E. at Pekin 
and New-Chwang, S.5.W. at Nangasaki, S.F. by S. at 
Chacodate, E. at Nicolajewsk near fhe mouth of tle 
Amoor, and N.E. at Ajansk, S, w: also prevailing to some 
extent at the last place, 

We are told that the wind blows almost cênstantly from 
the west on'the north-west coasts of the Old and New 
Worlds respectively (p. 154). Now, whilst in wifter the 
prevailing windin Vancouver Island is S.W., at Sitka it is 
E.S.E., easterly winds being to westerly as 4 to 1, and 
E.N.E. at Ikogmut. Again, over the whole of the west 
of Norways the prevailing winds in wintgr are either S. 
or S.S.E,or S.E.; at Christiania they are. N.E., easterly 
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winds being to westerly as 8 to 3—a relation which coul 
not hold if prevailing winds in this region were westerly. 
At Copenhagen the direction is S.S.W. In accordance 
with these facts the rainfall of the west of Scotland is 
much greater than that of the west of Norway. 

Mr. Laughton maintains that there is, throughout the 


sea, no trace whatever of the air being drawn, in to any” 


place of greatest heat, &c. (p. 303), and adduces many 
instances in support of this opinion; but, curiously 
enough, every case adduced confirms the opposite view. 
This arises from a misapprehension of the principle 
involved in Buys Ballot’s Law of the Winds, which may 
be thus put: Winds flow in towards the space where 
pressure is weak, vorticosely, so that in the N, hemisphere, 
standing back to the wind, the. weak pressure isto the 
left. To take one case as an illustration :—Because the 
winds at Aden and south of Arabia do not blow directly 
in upon the heated sands of that region, but blow from 
W.S.W., it is concluded that there is no trace whatever 
in this part of the sea of the heated air influencing the 
winds. Now,-if it bethe case that there is at this season 
a weakening of the pressure by an ascending current of 
heated air from the surface of Arabia, then, according to 
Buys Ballot’s law, the direction of the wind ought to be 
what observation shows it is, viz. W.S.W., and the more 
powerful the ascending current, the stronger will be the 
W.S.W. winds on the surface. 

Mr. Laughton regards itasestablished presumptively that 
a westerly uppér Current everywhere prevails (p. 97). -This 
he has shown generally to be the case as respects upper 
currents of tropical regions and a portion of the United 
States, but not as respects other parts of the globe. The 
explanation of these upper currents is easy. If the pressure 
of the atmosphere, at a uniform height of say, 10,000 feet, 
were ascertained, the highest would be immediately over 
the belt of calms, and the lowest over those regions where 
the mean temperature of the whole stratum, 10,000 feet 
thick, happens to be the lowest ; this result being a simple 
consequence of the increased tension of air by heat, and 
diminished tension by cold. Sincethe pressure at the height 
supposed will continually diminish on receding from the 
Equator on either hand, it follows from Buys Ballot’s 
Law that the prevailing upper currents ought to be 
westerly within the tropics, or, stated more exactly, W. 
by S. north of the Equator, and W. by N. south of it. It 
is during the winter months that westerly upper currents 
prevailin the United States. Since during this season 
the mean temperature rapidly sinks in advancing north- 
wards over America, atmospheric pressure will be much 
weaker over British America at a height of 10,000 feet 
than over the United States, and hence®by Buys Ballot’s 
Law the upper current of the United States ought to be 
westerly. It may be remarked that singe westerly upper 
currents are flowing towards colder regions, condensation 
of*their vapour into cloud must frequently take place, thus 
rendering them visible; whereas since easterly currents 
flow towards warmer regions, cogdensation will seldom 
take pl&ce, and hence they must frequently flow past 
unobserved, | 

The broad zone included between latitudes 30° N. and 
S. comprises half the superfices of the globe. Over by 
far the greateg portion of this zone winds are easterly, 


there being no season when any approach to a pre- 


ponderance of westerly winds is apparent. When tp these 
are added thes easterly winds in extra-tropical regions, 
already referred to, a predominance of easterly‘winds in the 
north of Siberia and im the east of Australia, in their 
respective summers, and in a large part of the Arctic 
regions at all seasons ; and hough nota predominance 

yet the frequent occurrence, of easterly winds in the Se 
hemisphere, south of Jatitude 50°, it is plain that if there 
can be a preponderance of westerly winds over the globé 
viewed as a whole, it cannot be very great. : B. 
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THE SEWAGE QUESTION 


The Practical Solution of the Great Sewage Question, 
2, a Combination of the Irrigation and Precipitating 
* Processes. By William Justyne. (John B. Day.) 


N this little book the author tries to show that the 
ABC process is the only one which promises any 
hope of sutcess among the methods which have been pro- 
posed or adopted for purifying sewage and utilising its 
valuable manurial constituents. “Miscellaneous schemes,” 
including the dry-earth system, Liernur’s process, and 
all the precipitation plans, except the favoured one, are 
dismissed very summarily, and the irrigation system is 
made to look as unsuccessful and as dangerous as its op- 
ponents have ever represented it to be, while the immense 
weight of indubitable facts and evidence on the other side 
is entirely passed over. s 

Then the ABC process is minutely described? and ihe 
scientific public is asked to believe that sewage, which 
contains suspended and dissolved orga»ic and®inorganic 
matters, and the chief value of which consists in the large 
amount of dissolved nitrogen, especially in ¢he form of 
ammonta, which it contains, can be sg purified by precipi- 
tation with a mixture of alum, blood, clay, animal charcoal, 
and what not, as that the effluent water shall contain no 
putrescible matter, and that the dreczpztate shall contain 
the manurial constituents ! 

What we do know with regard to the A B C and all 
other precipitating processes is, that théy none of them 
separate out anything like all the dissolved (few of them 
nearly all the suspended) organic matters, and that the 
ammonia is necessarily all lost in the effluentayater ; in- 
deed, several of these processes have been known‘actually 
to increase the amount of ammonia in the effluent water, 
by decomposing some of the organic matters. Theeonly 
precipitating process which had the merit of attempting 
to throw down the ammonia was the phosphate process, 
which has been tried and abandoned so many times in 
this and other countries ; the reason of its failure was very 
simple: the crimp niganaenesian phosphate which it was 
expected would be found in the precipitate, requires an 
excess of ammonia in the solution to render it at allin- 
soluble, so that if any of this salt were contained in the 
sediment it would merely show that the effluent water still 
contained an excess of ammonia. 

We must comment especially upon two points in which 
a person seeking for information is likely to be misled as 
to matters of fact by consulting this book. On page 17 
we observe a table of the average percentage composition 
of solid and fluid human excreta, from which one might 
easily be led to suppose that’ the solid is more valuable 
than pp fluid (as it is weight for weight), but we nowhere 
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‘find the important fact added that since for every ounce 
of solid excreta we have about 10 ounces of liquid, the 
total liquid excreted in a given time is worth about seven 
times as nfuch as the total solid: so that as far as utilisa- 


‘tion is concerned, the question which has to be solved is,e 


how to deal with the liquid and its, valuable constituent 
urea, or rather carbonate®f ammonia, for ® is as such 


e chat we find it in Sewage. Á 


The other point is the statement at the bottont ot page 


6, that “the analysis of the effluent water, after the 


sewage has been treated by the A B C process, is an 
analysis of the effluent water solely; wheregs in almost 
every case where analyses have been made of the effluent 
weter after the irrigation process, the” effluent water has 
been diluted by at least double and sometimes three and 
four times its bulk, with perfectly pure spring and subsoil 
water.” But then, how is it that the effluent water is, excêpt 
during very wet weather, so very much less in quantity 
than the sewage sent on to the land? Mr. Justyne does 
not tell us this—we will tell him; it is be#ause three- 
fourths, sometimes four-fifths, sometimes much more of 
the water has disappeared by evaporation from the leaves 
of the growing plants, and to a certain extent from the 
surface of the ground itself, so that to compare fairly the 
c@gnposition of the effluent water of the A B C process 
with that of an irrigated field, we must dilute the latter 
with distilled water until its bulk is equal to that of the 
sewage sent on to the land ; even without this correction, 


a the purity of thee effluent water from irrigated lands has 


never been approached by any other method ; with this 
correction, we think we may safely say that it is never 
likely t@be approached. 

Our author suggests that irrigation with the effluent 
water should be practised, when necessary, as a secondary 
and subordinate operation to the precipitation process ; 
we submit that it has never yet been shown that it would 
not always be necessary to irrigate with this effluent water, 
both from a sgnitary and an economical point of view, and 
it¢s plain that if to purify sewage, irrigation must be re- 
sorted to, any preliminary process which separates more 
thafi the offensive suspended matters, must be disadvan- 
tageous, by lessening the value of the liquid sent on to 
the land. 5 i 

That ghe suspended matters should be to a great extent 
separated before the sewage is sent on to the land, we 
hold to be indisputable, but this should be done by some 
simple method, which leaves the sewage as rich as possible 
in dissolved manurial constituents. 

In conclusion, from a chemical point of view, we object 
to reliance being placed on any precipitation process for 
the removal of its valuable constituents from sewage, and 
from a sanitary point of view we object to the effluent 
water from precipitation tanks being sent at pleasure into 
streams whose water is afterwards used for domestic pur- 
poses. : W. HG, 








' OUR BOOK SHELF 


j 
The Honey Bee; its Natural History, Phystology, and 
Management, By Edward Bevan, M.D. Reyised, 
Enlarged, and Illustrated by Wilham Augustus Munn, 
F.R.H.S ,°&c. (Van Voorst, 1870.) A 
In this new edition of Dr. Bevan’s well known work, 
Major Munn has given a full account of all the improved 
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hives and methods of management, and of the most recent 
discoveries in the economy and physiology of bees. e 


old and the new matter are, however, so interwoven, that 
it Js impossible for the reader to separate them ; and as 
the original author and his editor béth speak in the first 
person, we find ourselves continually at a loss t8 know 
whether we are reading “ Bevan” or “ Munn,” except in 
those cases where some reference to dates enables us to 
decide. 

An interesting experiment is detailed, proving that the 
business of a hive may go on along time with perfect 
regularity without the presence of a queen. On the 13th 
Sune a swarm was put into a mirror hive.» On July Ist, 
whilst the queen was laying drone eggs, she was taken 
away, yet the bees showed no agitation, but continued 
their work as usual, They formed several royal cells, 
and examined them continually to see if eggs had been 
deposited in them. All tbrough the summer Work went 
on as usual, honey being plentifully stored ; but no attempt 
was made to raise a queen by artificial food, nor were the 
drones massacred. By the middle of November all the 
drones had died, and the working bees then began to 
diminish, and by December 31st they had also died. As 
all the workers had been born before July 25th, this gives 
about six months, or not much less, for the duration of 
their lives. 

The fortifications and barricades of the bees against the 
incursions of the Death’s Head Moth are said to be due 
to reason rather than to instinct, because it has been ob- 
served that they do not commence these fortifications on 
a first attack of the Sphinx, nor until they have been 
robbed of nearly their wkole stock of honey. “ This is 
a case in which the insect is taught by experience, and 
which admits, in all its particulars, of a direct comparison 
with human reason and contrivance. _A colpny that had 
been thus attacked one year, and was tardy in its defensive 
operations, having denved instruction from the past, con- 
structed fresh ramparts speedily on the reappearance of 
the Sphinx three years afterwards, and thus guarded itself 
from an“impending danger. Since the lives of the working 
bees do not extend beyond six or seven months, it is evi- 
dent that the information of the colony above referred to 
must have been traditional, or else derived fiom a queen 
which had reigned over them three years previously.” 
This “ tradition” through some six or seven generations 
seems highly improbable, and that the knowledge of how 
to act was derived from a queen not less so. Do not the 
facts rather indicate that bees differ considerably in intel- 
lectual capacity, and that some hives contain directing 
bees more capable of acting promptly on the defensive 
than others? 

Much information is given’on the different kinds of 
foreign bees, and their peculiar modes of building. The 
importance of bees in fertilising flowers, and the use of 
nectar and of the colours of flowers as attractions, are 


fully recognised ; but the recent discoveries of Darwin on ` 


this subject are not alluded to. So, in the discussion on 
the hexagonal form of the cell, the “ circular” theory 1s 
opposed, and Mr. F. Smith is quoted against it; but the 
beautiful experiments of Mr. Darwin, as described in the 
“ Origin of Spgcies,” with the satisfactory theory founded 
upon them, appear to be unknown to the author. “ Dar- 
win,” it 1s true, is very frequently quoted, byt it is always 
Doctor, not Charles, Darwin. 5 . 

The book is illustrated by woodcuts of the various 
kinds of hives, and of the apparatus used by Apiagians. 
There are also some very scratchy but characteristic eich- 
ings of the different kinds of bees and of their anatomy, 
and several coarse coloured lithographs of varietics of 
comb, royal cells, &c., all executed by Major Munn hime 
self. Though with some deficiencies of style and arrange- 
ment, the work abounds with intormation useful to the 
bee-keeper, and interesting to the naturalist, 
ALFRED R, WALLACE 
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` LETTERS TO THE EDITOR 


[ The Editor does not hold kimsef responsible for opinions expresse® 
éy his Correspondents. No notice is laken of anonymous 
communications.| a š e 


Eozoon Canadense 


I CANNOT understand Mr. T. Mellard Reade’s right to fling 
the taunt at those who maintain the foraminiferal nature of 
Eozoon, that ‘‘each disputant takes up a different position, and 
shifts it as occasion requires.” A 

I have never taken up any other position than this: that he 
best-preserued specimens of the Canadian Eozon exhibit an un- 
questionably foraminiferal structure. I am supported in this by 
every British naturalist with whom I am acquainted, as specially 
conversant with foraminiferal organisation, viz., by Messrs. H. 
B. Brady, T. Rupert Jones, W. K. Parker, and Prof. W. C. 
Williamson ; whilst the most eminent authorities in micro- 
mineralogy, and pseudomorphic structure, viz, Messrs. David 
Forbes, T. Sterry Hunt, and H. Sorby, altogether disown 
Eozoon as a mineral. 

I have further asserted, and I do not in the least * shift” my 
position, that ¢he character of the Canadian Eozoon ts altogether 
The occurrence of true 
Kozoic structure irí the newest Tertiaries would only show that 
Kozoon, like Lingula, has maintained its continuity through a 
long succession of geological epochs. On the other hand, the 
occurrence of minerals presenting superficial resemblances to 
true Eozodnal structure, can be of no account to such as really 
understand the latter. ` 3 

If the Skye ophite, for example, possesses a tme “‘ nummuline 
layer” in combination with other characteristic Eozodnal features, 
its presence in.a formation of later ‘‘ geological time than the 
Laurentian,” furnishes no argument whatever against its organic 
character, ` i 

If, on the other hand, the supposed .‘‘nummuline layer” in 
the Skye ophiteis nothing but a Jamella of chrysotile, the exis- 
tence of such a cao aig te can only affect the opinions of 
such as are infompetent to distinguish the two by those micro- 
scopic tests on which experienced observers feel perfect reliance. 

Since I do not feel called upon to expend valuable time in 
giving to Mr. T. Mellard Reade the instruction which he requires 
to qualify him for discussing this question, I now leaye him to 
the enjoyment of his own opinion, Whenever he shall have 
shown, by work of his own, his competence to criticise the obser- 
vations of others‘who have made a special study of the subject 
he discussed, I shall be most happy to afford him the same 
opportunity of forming his judgment as to the organic nature of 
Eozoon, by an examination of my preparations, that I have given 
to the many eminent naturalists, who have thus fully satisfied | 
themselves of the justice of my conclusions. * l l 
' W. B. CARPENTER 





Dr. John Hopkinson on “ The. Overthrow of the Science 
of Electro- Dynamics” 


As I see you have reprinted at length Dr:’Hopkinson’s paper 
with the above title, in which he criticises severely, not to say 
ungenerously, some papers of minè published in the Quarterly 
Journal of Science and Chemical News, you will think it only 
fair to publish my reply, in which I think I shall show that, in 
the course of his short paper, Dr. Hopkinson has committed 
mistakes at least as grave and important as any he imputes to 
me. Let us see if this is not the case, “ ° 

Dr. Hopkinson quotes one af my articles as follows: *‘ They 
(that is Joule and Scoresby) calculaté the maximum theoretical 
power of a grain of zinc to be 158 foot-pounds, and yet using 
permanent magnets, which, by their own statement, were so badly , 
constructed aso have only a quarter the power they ought to. 
have had, with the pol€s of the electromagnetsgnever approach- ' 
ing the permanent magnets nearer than + of an inch (and what 
an enormous loss is incurred here !); with an engine constructed 
almost at haphazard, and with scarcely a consideration of the 
best principles or @f the most advantageous construction of such 
engines, they actually obtained a result of 102°9 foot-pounds out 
of a calculgted theoretical maximum of 1%8. With a little care 
and consideration, I do not hesitate to say the duty per grain of zinc 
might easily have been increased tenfold.” On which he observes, 
“It is hardly credible, but the above looks very like a confu- 
sion between Force and Work ! The author seems to assume that | 
if the forces'in operation in an engine are greater, that the engine | 
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will necessarily produce more work from the same quantity of 
fuel. In these experiments the quantity of zinc (a~)'used to. 
produce work, W is obsered ; if the engine was made more 
powerful, if the permapent magnets were four times as strong, 
and the electromagnets passed 4 of an inch from them, doubt-, 
eless W would be greater, but so also woulda —ġ), 2nd it does 


We 
not follow that Ta) 
at all chmnged. What becomes, then, of tfe dogmatic assertion 
that the daty'or a grain of zinc would be increased tenfold” ‘ 

Why he should say, “It is hardly credible, but the above 
looks very like a contusion between Force and Work,” Igkndw. 
not. I cannot plead guilty to having made the slightest con- 
fusion between the two. tae think the total of the forcegised 
is @ measure ot the work produced. But Dr. HopRinson tries to 
persuade us that a yell-constructed engine would do no more 
duty than an ill-constructed one, and consequently,'I presunte, 
that the magnets might possibly be weakened ad znfinitum, and 
removed to ever so great a distance, without necessarily affecting 
tha efficiency of the engine, And then he venturts to criticise 
my papers as full of fallacies !_ I retort that it is hardly credible, 
but that the above looks very likea confusion between {a — $) and 
ò! In thes€ experiments of Joule and Scoresby’s the quantity of 
zinc used to ngoduce work W, is represented by the authors not as 
(a — 4) but as ô, and therefore the duty per grain of zinc is not 


Ww 
2a but A 
and the electromagnets are passed nearer to them, not only 
does W increase but 4 also diminishes. So that was- I not justi- 
fied in saying that the duty of a grain of zinc could in a better- 
constructed engine be probably increased tenfold? An@if ıt be 
increased only twofold, or even half as much again, then, allowing 
for waste, I have proved my point, and disproved Joule’s mechanical 
equivalent of heat. Might I not retort fairly on Dr. Hopkinson 
that the Manchester Literary and Philosophigel Society ‘‘ never 
ought to have permitted this paper to appear in their Pro- 
ceedings ?” eie ; 
Next let us take Dr. Hopkinson’s next criticism. My argu- 
ment is this :—That if the doctrine of the mechanical egĝivalence 
of heat be, that production of energy absorbs, Sid destruction of 
energy produces, a definite amount of heat, and if we find cases, 
as those of elastic wires} and water below its maximum density, 
in which destruction of energy produces cold, not heat, the doc- 
trine of the mechanical equivalent of heat cannot be universally 
true. To this argument Dr. Hopkinson replies that the facts I 
quote as paradoxes are simple deductions from the two laws of 
thermo-dynamics. Quite true ; but this only shews that one of 
the laws of thermo-dynamics is inconsistent with the doctrine®of 
the mechanical equivalence of heat. Might I not retort again on 
Dr. Hopkinson that “‘a hostile tritic should at least undersgand 
the meaning of what he criticises” ? > 





‘with which we are concerned, would be 


} and when the permanent magnets are stronger, 


If I said anything. which. seemed to imply that a minimum of’ 


work in an engine was inconsistent with a maximum of duty, I 
freely retract the expression ; and I also acknowledBe that the 
argument drawn from the fire-syringe had better have been omit- 
ted. But my point was proved abundantly without it ° 

But still, as the maximum of work done by a battery before it 
is worn out is only a multiple of the maximum duty of a grain of 
zinc, I do think it is a startling thing, though not mathematically 
impossible, that this maximum of work should prove to be no 
work at all. 

Perhaps you will allow me to add that I have read Sir W., 
Thomson’s paper read before the British Association in 1852, to 
which your own reviewer referred me. No doubt you will think 
it presumptuous in me to say so, but I think that in that paper 
he has mixed up two totally distinct questions, namely, the cold 
produced by the decomposition of water into its elements at two 
electrodes, and the heat produced by the resistance of the film of 
Epica or oxygen or oxide, to the passage of the current. 
The first is a fixed determinate quantity ; the second an acci- 
dental one depending on the character of the surface of the 
electrode, and the ease with which it throws off the film of 
hydrogen or oxygen. These two ‘points affect the question, as 
well as the polarisation, and the specific power ot retaining or 
transfhitting heatexercised by various electré-motive combinations, 
M. Favre suggests the formation, sometimes, of Peroxide ot 
hydrezen ; but this ey is unnecessary, and, moreoyer, 
would not remove the difficulty, for, peroxide of hydrogen is so 
‘unstable a compound, that it would soon be resolved into oxygen 
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« nothing to be desired,” 
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and water, and thus “exactly undo the thermal effect of its 
formation. I trust that in this letter, at least, you will find 
nothing unfit to be published in a scientific journal. 
fot . e H Hicuton 
P.S. “I bope to discuss the question Aud voce at the meeting 
of the Manchester Literary and Philgsophical Society next week.» 





es » 

Mr. HiGHTON has very effectively shown the aselessness (to 
him) of my review ofehis speculations. I wish I could withdraw 
° it, and allow his letter to speak for him without any comments 
e of mine. When a man can make the remarks he has made on 

Sir W. Thomson’s paper of 1854, his case is hopeless—he is in- 
capab of being taught even by the “ grand founders” of the 
science. Xeguzescat. Your REVIEWER 
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Quinary Music e 


lavine hitherto been under the impression that all the 
varieties of time in musıc might be regarded as made up of 
groups of twaor three, and never having seen a single piece of 
music which in any way contradicted this view, Mr. J. Mullef’s 
letter on ‘‘ Quinary Music” in NATURE for the 9th inst. sur- 
prised me very much indeed. It is true that sometimes we meet 
with passages in which five notes are to be played in the time of 
four, or seven in six, &c, ; but a piece of music in five time is a 
thing I at least have yet to see, and [ should feel obliged to Mr. 
Mullen it he will kindly tell me the name and composer’s name 
of this novelty. Beacon Loven 





The Experimental and Natural Sciences in Trinity 
e College, Dublin 


e i 
I TRUST you will allow me to make a few remarks upon the; |' 


article signed ‘‘ W.” which appeared in your last week’s number. 

In the first place, there are one or two inaccuracies which 
may be corrected.. Thus, your correspondent states that a stu- 
e dent “in his third “and fourth years must devote himself, toa 
certain extent, to the study of Experimental Physics, including 
heat, electricity, magnetism, and chemistry, and pass examina- 
tions on ese subjects, even at the ordinary term ‘examinations, ” 
The sophister stu@ents are indeed allowed by the Board to sub- 
stitute such a course for classics, but, it may be added, com- 
paratively very few avail themselves of this permission, Again, 
it is declared that “the chemical and physical laboratories leave 
No such thing as a “ physical labora- 
tory” exists in the University ; and, seeing that it is only lately 
that such things have been introduced at the other side of the 
Channel, it is sqarcely likely that we shall have one here for 
some years to come, ° 

But what I think especially calls for criticism is the general 
tone_of the article, leading the geader, as it appears to me, to 
suppose that the Experimental and Natural Sciences occupy a 
high status in Trinity College, Dublin. Now. this is far from 
being the case ; there can be no doubt that they are still gene- 
rally looked@pon in the University as subjects of quite secondary 
importang. A, 

Dublin, March 14 





Science in Schools 


I SHOULD be greatly obliged if you would kindly let me know 
of any school adapted for young boys whose parents wish to 
give them an education embracing the physical sciences and 
_ modern languages, on some such plan as that of the Realschule 
of Germany. W. 





Dr. Donkin’s Natural History of the Diatomaceze 


THE remarks of “K.” on my review of the above-named 
work (vide NATURE, vol. iii. p. 348) fall under five heads. Allow 
me to briefly notice each. 1. There 1s a difference of opinion 
between us as to the execution of the plates in Part 1 of Dr, 
Donkin’s work ; my copy came direct from the publishing office,,, 
it is therefore presumably a fair specimen. I have once more 
examined the plates, as well as shown them to several competent 
judges, and the unanimous verdict of all is that expressed inemy 
notice, 2.¢, the execution of the plates in this part is disappointing. 
I gave instances*of apparent inaccuracy ın detail in some of the 
figures. ‘‘K.” passes these by, but cites figures that are accurate ; 
surely there is nothing contradictory in this. My criticism 
related foy the mast part to the executzon of the plates, and I 
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eons or Mr, O’Meara’s papers on Diatoms in some 
ate volumes of the Quart. Journ. Mir. Sci, 1 would prefey the 
lithographic plates to the engraved ones. $ 

%. “K.” agrees with me about the syhonymy. I agree with 
him as to the difficulty of this portion of the subject, bat what 
value would this or any work on species have without synogyms ? 

3. “K.” says the desirability of giving habitats in full is 
questionable, ‘“‘three or forr localities are sufficient.” Un- 
questionably it is not desirable to give more than three or four 
localities. for common forms, but I think it is equally unques- 
tionable, that when Dr. Donkin could have given as many 
localities for interesting and not extremely common forms, he 
Was wrong not to have done so; and I alluded tô the absence of 
Irish localities in the hope of removing an evident defect in an 
otherwise.useful work. 

4. “K.” is, without doubt, right in referring the species given 
by him to Gregory, and not to Ehrenberg. I cannot imagine 
how so great a blunder on my part originated. . 

5. “K.” asks, “who is Cleeve?” Cleve (not Cleeve), next to 
Hetberg of Copenhagen, is ore of the best northern investigators 
of the lower Algæ. His monograph of the Swedish species of 
the Zygnemaceze is well known, and in addition to his papers on 
Desmideze and Oedogonium, he has published “ Diatomaceer 
fran Spetshergen” (1867) ard ‘Svenska och Norska Diato- 
maceer ” (1868), He naturally follows the arrangement of the 
**Conspect. Crit. Diatom. Danicarum.” It is not without 
interest to observe how well acquainted these botanists are with 
the literature in our language relating to the Diatomacez, 


a 





Lenses for Vision Below Water 


In a communication on tae Dioptrics of Vision which ap- 
peared in your impression of the 15th December last, I described 
a form of air-lens for vision beneath the water. Further ex- 
perience has shown me that the measurements I then gave 
were not so accurate «s they might have beep. . Tiaus, the radius 
of curvature of the glasses in the air-lens to form a lens witha 
2in. focus in water is not I4in. as first stated, but 1 in. only. 

Again, I somewhat underestimated the magnifying power of 
the anterior lens of our eye, formed by the aqueous humour, 
when I set it down as a lens with a focus of 2 inches. 14 inch 
is more correct. In accordance with this, I find that for the 
most perfect vision under water, we require a glass lens 
of 2in. focus in air (in place of Iin. as formerly stated), or an 
air-lens formed with two segments of a hollow glass globe 13 in. 
in diameter, placed concavities outwards, Both these lenses 
have in water a focus Ijin. long. 

These lenses are for fresh water. Sea water having a greater 
refractive power than fresh water, requires for perfect vision a 
somewhat more convex glass-lens and a somewhat fess concave 
air-lens, I find that an air-lens made with segments of two glass 
globes “of the diameter of 2 inches and 13 inches respectively, 
when immersed in sea water forms a lens of 141n. focus, But I 
should observe that good vision under water is obtamed by lenses 
of various magnifying powers, ranging from 14 to 2 inches focus ; 
but for the distinct vision of small text-type under water, the 
higher magnifying power is required, and it also is the best for 
distant vision under water, 
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Petrography 


Tue few English geologists who take an interest in petro- 
graphy will be thankful to Mr. Geikie for the communications 
from him whicl® have appeared in Nature. It is too 
true, as he observes, that our progress in this branch of 
geology has for many years been simply #z/, Dut there „are 
now manifest signs that this unsatisfactory state of things is 
drawing to a close. Some of our working geologists are quite 
aware of the necessity which exists for the application of the 
microscope to the examination of rocks, and they do not doubt 
that the result will be proportionately as great as it has been in 
other branches of inquiry. 

It may in the first place be observed that the uns&tisfactory 
nomenclature at present in use is due to the fact that a consi- 
derable proportion of the igneous rocks have been named 
without any precise knowledge of their mineralogical compo- 
sition, mere chemical analysis being quite inadequate for the 
solution ofethe problem ; and now there 1s an evident tendency 
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confess that even comparing them to those illustrating a 
of the 
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@ tOwards the partial adoption of a chronological classification, 


fouhded, no doubt, on the prevailing belief in an essentia 
difference between the ‘‘ flutonic” and ‘‘yolcanic” rocks, an 
on the notion that the age of such rocks may be determined by 
their mineral constituefts, just as sedimentary deposits maybe 
recognised by their included fossils. The microscopical exami- 
nation of many hundred thin sections of the older melaphyres 
and more recent basalts establishes the fact that no such 
essential difference exists, but that, on the contrary, the same 
minerals are the constituents of both ; a difference there undoubt- 
edly is, but the microscope shows that it has been produced by 
chemical action operating under more or Jess favourable‘circum- 
stances during long periods of time. Numerous specimens of 
the so-called m@laphyres from the coal-fields of Scotland and thé 
midland counties are unquestionably composed of the same 
constituent minerals as the tertiary basalts from the -coast of 
Antrim, Auvergne, and the Rhine. 

. On comparing the least altered portions of the older rocks with 
some of thè basalts, no difference whatever is observable ; tri- 
- clinic felspar, magnetic oxide of iron, augite, and olivine are the 
chief ingredients of both, The latter mineral has been regarded 
as characteristic of the more recent basalts, but, as I have shown 
elsewhere,” it exists quite as frequently in the melaphyres. 

The fact, however, on which it is most important to insist, and 
which has not hitherto been recognised, is that the difference 
now existing between old melaphyres and recent basalts is due to 
chemical action subsequently to the formation of the rocks; not 
only have most of the amygdaloids been thus formed, and 
numerous microscopic cavities filled up, but the felspar is fre- 
quently much altered, and pseudomorphs of olivine, augite, and 
hornblende have been formed ; thus preducing a marked change 
in the colour and hardness of the rock. - Pseudomorphs of oli- 
vine are the most abundant, and are of great interest, as crystals 
In various stages of alteration may frequently be observed. 

Prof. Zirkel has shown that in some basalts the various con- 
stituents have crystallised firmly together, and lie in actual con- 
tact with each other without any intervening cement, while in 
other cases thtre js gn amorphous glassy substance in which they 
are embedded. Precisely the same facts may be observed in many 
melaphyres, and notably so in some of the rocks from the Glas- 
gow coal-field. Many of these rocks from the Scottish car- 
boniferous strata are of great importance in these investigations, 
as their age has been satisfactorily determined by thé valuable 
labours of Mr. Geikie and his brother. A 

In revising the nomenclature, it will be for petrologists to decide 
whether or not two rocks orginally of identical composition 
should receive different names because one has undergone a cer- 
tain amount of alteration. In'most cases there is undoubtedly a 
difference in their appearance, and it might be convenient to re- 
cognise the fact in the nomenclature ; but Mr. Geikie’s anticipa- 
tion that ‘‘ there is such an insensible gradation that no sharp 
line can be drawn between them” will certainly have to be re- 
cognised. = 

If this method of microscopical analysis is carefully carried out 
on a sufficiently extensive scale, there can hardly be a doubt that 
we shall soon acquire a more satisfactory knowledge of all the 
older rocks ; some little has already been done with the mela- 
phyres, and I hope shortly to submit the results to the judgment 
of those interested in the subject. S. ALLPORT 
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- Tin ; ts 

THE discussion of the isolation of St. Michael’s Mount subject 
has now branched off into a subsidiary question, which should 
not pass unnoticed. A writer dwelling on the abundance of tin 
found in Britain, argues that this natural product of our soil has 
given a name to our island home. I have met with this sugges- 
tion elsewhere, but have never been able to accept it. Our word 
lilis of comparatively modern formation. The Welsh word is 
ystaen, which corresponds so closely with the*Latin stannum as 
to lead to the inference that the one form is derived from the 
othér, although we may not be able precisely to say which is the 
elder of the twos 

Now, all things being equal, our modern word #2 might be 
accepted as a corruption of either of tRe above forms; but that 
it really is more nearly allied to the Teutome forms of the same 
word, as found in Saxon, Danish, German, Swedish, &c., all 
i equally traced to a primitive root preserved in the Sanscrit 
word Zan, : 


Geol. Mag. vol, vil. p. 159. b 
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It will thus appear almost certain that our word din is of 
Teutonic origin, and not used in this island so early as the argu- 
ment for its forming a particle of the word Britain requires. My 
objection being thys stated, that the word #i# is a comparatively 
modern word with us, àf of Teutonic ongin; yet, 6n the other 

ehand, if it be assumed as 9 plausible corruption of the Welsh 
ystaen, or the Latin sfannum, it appears to me that the primitive 
words for Britain oufht*to be found spelt in such variety of form 
as to lend some countenance to thMs idea, if it be really founded 
on fact.® But it is not so; consequently we*must not indulge the 
fancy thas that useful metal ‘‘tin” has any’ place in the construc- 
tion of the word Britain. A. H. 
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PAPERS ON IRON AND STEEL 


No. IJ.—THE BESSEMER PROCESS*—(continued \» 


RETURNING to the Bessemer flame, we now reach 
what I have described as its second stgge, when its 
difmensions and brilliancy reach their maxima. We know 
that carbon must be burning there, and in no small 
„quantity. °The average of above three per cent. shown in 
the analyses, gives in a charge of six tons more than 
3'6 cwt, of carbon, requiring for its complete combustion 
into carbonic atid nearly half a ton of oxygen, or about two 
tons of atmospher c air. There need be a mighty roar to 
pour forth all this, and the 14cwt. required for the silicon 
in the course of about twenty minutes. An interesting 
problem now presents itself in the whiteness and brilliancy 
of the fame. It is totally different from the qrbo®ic 
-oxide flame which is produced by the combustion of carbon 
per se. Whence comes this whiteness? Is it due to the 
combustion of iron in addition to that of carbon, to solid 
particles of carbon, or is there any impertant quantity of 
hydro-carbon present ?t The latter erpina den is forcibly 
suggested by the appearance of the flame, and is, 1 think, 
to some extent, confirmed by the spectroscope. There is 
still, however, some red smoke above te flam@, which, 
though less abundant now than in some other stages of 
the blow, is sufficient to indicate that some iron is burning, 
probably small particles mechanically ejected into the 
flame by the force of the blast. 
It is during this period of the blow that the lines which 
have been figured and described by Dr. Watts and Dr. 
Roscoe as the spectrum of the Bessemer dame are most 


distinctly displayed. This spectrum includes some of 


the iron lines, the Imes of lithium,f sodium, and potas- 
sium, and the red band,éf hydrogen sgen as a Wack 
band, besides the very complex series of lines which 
have been designated “the carbon lines” of the 
Bessemer flame. These lines probably ginclude a 
hydro-carbon sp. ctrum,—I say “ probably,” beqguse they 
do not exactly correspond with the hydro-carbon spectra 
with which they have already been compared. Nitrogen 
lines are also displayed, but whether these are due to: 
cyanogen, or to any other compound including carbon and 
nitrogen, has not yet been determined. What then is the 
particular compound“ of carbon which is burning in the 
Bessemer flame? Js it a hydro carbon, and if so, with 
which of the many known varieties of hydro-carbon does 
it correspond? Do the nitrogen lines belong to any 
compound of nitrogen whose spectrum may be identified ? 

These are questions of considerable philosophical and 
practical interest which, I think, the spectroscope may be 
made to answer. Hitherto, the spectroscopic investigations 


* We regret that, owing to the pressure on our space, we have been com- 
pelled to keep this article, and the one printed last weck, in type for some 
weeks ; similar conclusions have in the meantime been arrived at by other 
observers. —Ep. l 
” + I speak of solig particles of carbon as quite a distinct case from hydro- 
caron flame, believing in ihe soundness of Frankland’s conclusion that the 
brillancy of a hydro-carbon flame 1s sof due to the combustion of sohd 
particles of carbon. My own experiments on the transparency of the wite 
portion of common coal gas flames strongly confirm Dr. Frankland’s view. 

t I have only found the lithium occasionally. In many instances I have 
«watched a blow fiom beginning to end without observing any appearance of 
the red lithium band which, when seen at all, is so unmis' bly brilhant, 
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of the Bessemer flame, though’ skilfully and laboriously*? hydrocarbons, burns with a smoky flame. In this case it 
conducted, have been curiously barren of philosophical | is possible that the hydrogen may be supplied to thagtar-* 
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resuks, and for practical purposes altogether a failure. If 
the above questions were answeted it would be different. 
Duringethe first part of the blow® a large proportion of 
the riea PAA cagbon of the grey iron becomes converteg 
into the condition of “combined carbon ” such as exists 
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bon by the water or the acid. If so it presents an in- 
teresting case of*the formation of what we usually mgard 
@ organic matter from inorganic materials. 

If, on the other hand, the hydrocarbon exis ready® 
formed in the steel and the white iron, the conversion of e 
grey iron into white iron, Ze. of graphite into this hydro- 
carbon, is a still more remarkable case of the same kind. 

It is true that the hydrogen may be detected by a direct 
combustion analysis, but this does not reveal the mode of | 


° its existence. The information thus afforded is analogous 
. to what we obtain by similar means respecfing nitrogen. 
The last change that occurs in the flame, that which 
° a > announces to the foreman the time for stopping the blow, 
Š requires but little explanation; but it is, nevertheless, 
° instructive if thoughtfully examined. The contraction of 
FIG. 1.—“ BOMBS” PRODUCED IN THE BESSEMER PROCESS. the flame and loss of brilliancy is evidentlyedue to the 
À : : i .. _ | exhaustion of the carbon, The change which occurs is 
in steel an@®white cast-iron, What then is the condigion very similar to that which is observed when air is admitted 
of this carbon if it yields a cyanogen or hydro-carbon | to å jet from which coal gas is burning. 
spectrum? Nitrogen has been found in qonsiderable | If to such a jet, supplied with a constant quantity. of 
quantities in cast-iron which is rich in carbon. Steel | coal gas, atmospheric air be admitted, so that it shall mix 
makers know that organic compounds contaiæing nitrogen | with the gas before burning, the white or luminous portion 
as well as carbon are far more efficacious in cementation | of the flame will contract in proportion to the quantity of 
than carbon in a state of comparative purity. Thus, bone | air supplied, and if a gradually increasing quantity of air 
dust is more effectual for case-hardening than wood char- | be admitted, this contraction will progress until the white 
coal, and ferrocyanide of potassium still more effectual | fame is totally extinguished. Mr. Jonathan Wilkinson, 
than bone dust. Every steel maker is the proud possessor | of Grimesthorpe, who has been recently investigating this 
a a profound secret, a “ physic” which he furtively buys | subject with a view to practical photometric applications, 
from à distant druggist or drysalter, and having dis- | finds that the quantity of air required thus to extinguish 
guised its yellow colour by grinding it with lamp black, | the white fame is proportionate to the quantity of carbon 
locks the physic in a strong box and the secret in his | combined with the hydregen, or to the illuminating power 
own bosom. A3 this profound secret, like so many others, | of the gas,—that for every standard “candle” of illumi- 
è» is perfectly well known to all whom it may concern, I | nating power about o'2 of air is required. Thus fifteen- 


l perpewate 
‘ physic ” 


no breach of confidence in describing the 
as the ferrocyanide of potassium. Its value 
is unqi§stionaple, but /ow it acts is still a mystery. 





FIG. 2 


Some ckemists have maintained that a nitride of iron is 
essentia] to the production of steel, and others have hinted 
at the existence of a cyanuret. As we know that carbon 
exists in the same condition in white iron as in steel, a 
question of considerable interest is offered for spectro- 
s@opic solution, viz., Is cyanogen burning in the Bessemer 
flame? Again, we have another set of workshop facts 
and laboratory experiments which go to show that for the 
production of steel, hydrogen in the form of hydro-carbon 
is necessary. It is well known that coal gas, paraffin, and 
other hydro-carbons, are more efficient cementing agents 
than pure carbon. Dr. Percy found that the charcoal of 
sugar, which retained some hydrogen or hydro-carbon, 
readily converted iron into steel, but that the same char- 
coal failed to produce steel under similar circumstances, 
after it had been deprived of its hydro-carbon. It is well 
known that wood charcoal which has been several times 
heated in the cementing furnace, loses some of its power 
of cementation, and this has been attributed to the driving 
off of the hydro-carbon contained in the fresh charcqal. 

Again, it is found that when, by means of an acid, we 
dissolve the*iron of steel or white iron away from its 
carbon, the residue is not simple solid carbon, but an un- 
mistakeable liquid hydrocarbon, an oil which, like other 


candle gas will require three times ite awn Volume of air 
at the same temperature and pressure for the extinction of 
the white flame, seventeen-candle gas 34 of air, and so on. 

In the case of the Bessemer flame, we have a constant 
supply of air to a diminishing supply of carbon, and 
therefore we may expect that there should occur in 
the white portion of flame due to hydro-carbon a 
change corresponding to that which would occur in 
Mr. Wilkinson’s photometric flame, if, instead of a constant 
supply of coal gas mixed with an increasing supply of air, 
he maintained the air in constant flow and gradually 
closed the gas-cock. In this case there would not only 
occur a gradual diminution of the brilliancy but also of 
the dimensions of the flame. 

Such is the change which takes place in the Bessemer 
flame towards the end of the blow, and it so far confirms 
the hypothesis that a considerable portion of the white 
flame is due to hydro-carbon. If it were due to the com- 
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a 
bustion of iron the white flame should {ncrease towards 
the end of the blow for it is then that the iron, when no 
longer protected by the more combustible carlon, be gin® 
to burn in a serious degree, just as I have shown that the 
full combustion of the carbon takes place after the bulk of 
the silicon has been oxidised. 


W. MATTIEV WILLIAMS 
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* sum of 6,000/, to build and furnish an Observatory, and a 
* further annual sum of 250/. as payment of a Professor of 







RUBLIN 


N %774, Dr. F. Andrews, Provost of Trinity College, 
Dublin, died, having bequeathed to the College tlf% 


I 


Astronomy. Unfortunately, litigation arose, and it was 
not until about 1781 that it was settled. In 1783 Dr. H. 
Ussher was appointed Professor ; in 1788 the present site 
of the Observatory was purchased and the buildings 
erected, Ramsden was commissioned to build the transit 
instrument, bug innumerable delays occurred, and it was. 
not set up until 1808, eighteen years after Professor Ussher’s 
death, and during the professorship of Dr, Brinkley. In 
1791 a License of Mortmain, together with a statute for 
regulating the duties of the Professor, were obtained, and 
the College expended out of their private funds several 
thousand pounds, so as to carry out the intentions of their 
late Provost. The competition for the professorship is 
open to all the astronomers of Europe. Since its founda- 
tion four have been appointed: Dr. Ussher, in 1783 ; Dr. 





THE OBSERVATORY OF TRINITY COLLEGE, DUBLIN 


of “ Astronomical Observations and Researches made at 
Dunsink” by the present Astronomer Royal for Ireland, 
which has been printed and circulated within the last few 
weeks by the College. It consists of a quarto part of 
eighty-eight pages, and it is accompanied by three plates, 
It embraces the results of observations made with the 
south” refractor, from June 1868 to October 1869, and 
contains—1. Description of the “South” Refractor. 2, 
New determination of the Parallax of a Lyre. 3. De- 
termination of the Parallax of 61 « Dracdhis. 4. Micro- 
metrical meagurements of double stars. 5. Observations 
of a eLyræ and companion; and 6, Observations on 61 e 
Draconis. The plates represent the new dome erected for 
the “South” ractor, a sketch of the wheels on which 
the dome revolves, and the interior of the dome and sketch 
of the “South ”*Refractor. 

The object glass of this Refractor was given in 1863 to 
a rinity C e, by Sir James South. It was given with 
a valuable collection of astronomical instruments on the 
accession of the Right Hon. the Earl of Rosse as Chancel- 
lor of the University. This glass is 113 inches diameter, 
and was purchased by Sir James South forty years ago 
from Cauchoix in Baris. The good qualities of the glass 
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J. Brinkley, of Cambridge, in 1790 ; Sir William Hamilton, 
in 1827; and Dr. Francis Briinnow, in 1865. The Pro- 
fessor of Astronomy is also Astronomer Royal for Iréland. 
Since 1831 the stipend gravied to the Professor is 700/. per 
annum, which includes the pay of an assistant an@ gardener. 


e The Observatory is sitgated about five miles from the 


College, at Dunsink, to the north-west of Dublin, beyond 
the Phcenix Park. It lies amid extensive fields and pas- 
ture lagds on the summit of a hill nearly three hundred 
feet, close to the sea level. The accompanying woodcut 


represents the principal front of the Observatory. Ry a 


the Statute of 1791 it is enacted, among other things, that 
a fair copy of the observations made every year shll be 
presented to, the College, and also that the observations 
shall be printed every year at the expense of he Colfege, 
the Professor to sugervise the press, and copies to be sent 
as presents to the principal observatories, academic, 
libraries, and eminently-learned persons both at home and 
abroad ; the remaining copies to be sold, agd the profit 
given to the Professor for his care and trouble in super- 
vising the printing of the observations. j 
We weloome with great pleasure the first part of a series 


= 

had already been fully appreciated by Arago, who recom- 
mended the French Government to purchase it for the 
Paris Observatory. Shortly after the appointment of Pro- 
fessor Briinnow, the Board made arrangements for pro- 
curing a mounting, and for erecting a suitable dome. The 
wall of the dome is of stone, neatly panelled on the inside 
with wood ; the dome is of timber covered with copper ; 
the diameter of the building is 27 feet. The machinery 
for moving the dome is very ingenious, and was designed 
and executed by Mr. Grubb. The dome can be started 
by applying a force of six pounds, while five pounds suf- 
fice to keep it in motion ; its opening is 24 feet wide, and 
extends from the horizon to a little beyond the zenith, 
The support, or the mounting, is solid pier-built on the 
limestone rock. The equatorial mounting was made by 
Mr. Grubb. The motion of the clock is very steady, keep- 
ing a star steadily on the wire. The Filar micrometer was 
madg by Pistor and Martins, of Berl-n. 

The present series of observations show what work can 
be done with this excellent instrument in the’hands of the 
present Professor of Astronomy, while they also reflect 
credit on the Board of Trinity College for their large but 
wise expenditure. . e W. 
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THE SUPPOSED FUNGOID ORIGIN OF 
° CHOLERA + 


HIS yeport contains a first instadmefft of the scientific 
portion of the Cholera inquiry now proceeding iy 
India, the instructions for which were drawn up by the 
Army Sanitafy Commission. Itis bimfited to facts bearing 
on the Cholera theories of*Hallier and Pettenkoffer. Inthe 
pursuit of these facts Dr. Lewis has been able to tlear the 
ground for future progress, while at the same time he has 
added considerably to our knowledge on some obscure 
poines of microscopical science. ‘The report is fully illus- 
trated with engravings of microscopic slides, executed with 
rerfarkable beauty and correctness in the office of the 
Surveyor General of India. Indeed whether we look at 
the engravings or the typography, we cannot help feeling 
that our own artists have something to learn from their 
brethren in India in these matters. 

The subfects of examination are divided by Dr. Lewis 
into three classes, Cysts, Spores and Micrococcus, the 
three elements of Hallier’s theory ; and the examinations 
have been conducted partly by direct observations of im- 
mediate choleraic discharges, in comparisonvith observa- 
tions on other media, partly by the use of reagents, time 
and temperature, and partly by cultivation experiments, 
In this way, although the microscopic pathology of cholera 
has still to be inquired into, Dr. Lewis has been enabled 
to give a satisfactory account of a number of objects which 
kave formed the bases of preceding theories, He has 


shown what these objects are 07, and he has shown what . 


many of them are; and this he has done with so much 
scientific caution that we cannot help feeling that this 
most importanj inquiry has fallen into proper hands. 

In the year °1866 Hallier discovered in cholera dis- 
charges, yellowish-coloured cysts of spherical or oval 
form, enclosing yellowish shining spores varying in size, 
also groups of swollen spores surrounded by minute 
molecular matter (So-called *icrococcus) proceeding 
apparently from the rupture or breaking up of spores. 

These minute molecules were seen to adhere to various 
objects in the fiúid, on which they appeared to feed ; they 
exhibited signs of germination, grounvings, filamentary 
arrangements, and, finally, branching filaments with mna- 
croconidia and cysts, the relations of which to each other 
were considered afl established by cultivation experiments. 
The resulting fungus, a folycystus, was considered by 
Haller to resemble the rye ingus in Europe,and probably 
to be present*in diseased rice in India; and he held that 
this fungus introduced into the intestinal canal and there 
passing through the various stages of its existence, caused 
the phenomena of cholera by its action on the intestinal 
epithelfam. 

This brief sketch is sufficient to show how much solid 
fact was necessary to fill up the slight frame-work of 
Idallier’s hypothesis. Here Dr. Lewis’s work begins, and 
every step in it is illustrated by engraved slides. 

We have first an examination into the nature of the so- 
called “ cholera cells ” discovered by Drs. Swayne, Brittan, 
and Budd, in 1849. These objects appear to have been 
of various kinds; some certatnly not of fungoid origin. 
Selecting the most marked of the objects of which en- 
gravings are given, Dr. Lewis shows that objects, as nearly 
as possible similar to those figured by the Bristol observers, 
are found in discharges in India, and that they are ova of 
acari and of intestinal worms (frichocephalus), 

As regards Hallier’s cys/s Dr. Lewis states that he has 
never met with any in fresh cholera discharges, but that 
he had repeatedly developed them. The other cyst-like 
bodies proved to be either fragments of tissues or ova, 
none being peculiar to cholera. Cultivation experifhents 
with cholerasdischarge containing cyst-like bodies yielded 


* A Reporton the Microscopic Objects found in Cholera Evicuations,&c. By 
T. R. Lewis, M.B., Assistant Surgeon H M, British Forces. 3 
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branching fungi with »acroconidia, which gave’ place fo | 


aspergillus; in other cultivations, however, the ¢&hly 
products were Jgndcellzum and easpergillus. Dr. Lewis 
admits that cysts distinctly resembling those of Hallier 


thay be developed by cultivation from cholera discharges, _ 


but that he had found theni only three times in mere than ® 


a hundred cultivations. e 


Their development is therefore not a constant phe- 
nomenon, and Dr. Lewis further shows that cysts of the 
same‘character.can be developed in discharges not cho- 
leraic. Bodies resembling “spores” are very common in 
cholera discharges, and Dr. Lewis bestows much pains in 
demonstrating their true nature. He illustrates every 
step of the inquiry by slides, and classifies the bodies 
under the four following heads way Globules, of a fatty 
nature ; (2) altered blood cells; (3) corpuscles, embedded 


in a tenacious substance; (4) globular condition of certain - 


infusoria. The corpuscles in Class 3 are amoeboid in 
character, and are probably due to effused blood 
plasma. There is no evidence of the presence of spores 
of fungi. 

The last subject inquired into was the so-called micro- 
coccus, the supposed “ germ ” of cholera, which in Hallier’s 
view might pass into the human body in water or air, and 
then give rise to cholera by developing itself at the ex- 
pense of nitrogenous material, especially intestinal 
epithelium. 

Dr. Lewis shows that minutely divided matter is not 
more prevalent in choleraic than in other discharges, in- 
deed less so, but that attempts to produce “ sdcrococcus” 
by cultivation had entirely failed, possibly on account of 
the many sources of fallacy ın such experiments. 

He gives the results of a number of observations made 
with infusions and decoctions of animal matter, including 
cultivations with cholera discharge, and shows that in 
spite of every care in the manipulafidhs, very different 
forms of life will make their appearance in substances 
derived from the same source, and under apparently 
identical conditions. His general conclusions on this 
first stdďge of the Inquiry are :-— 

1. That no cysts exist in choleraic discharges which are 
not found under other conditions. 2. That cysts or 
“sporangia” of fungi are very rarely found under any cir- 
cumstances in alvine discharges. 3. That no special 
fungus has been developed in cholera discharges, the 
fungus described by Hallier being certainly not confined 
to such. 4. That there are no animailcular developments, 
either as to nature or proportionate amount peculiar to 
cholera, and that the same organisms may be developed 
in nitrogenous material even outside the body. Lastly, 
that the supposed dedrrs of intestinal epithelium is not of 
this origin, but appears to result from effused blood plasma. 

Unless these conclusions are materially modified on 
subsequent inquiry, they must be considered as disposing 
of Halliers theory of cholera. Should, however, Dr. 
Lewis’s further investigations prove that Hallier’s fungus 
is present in choleraic discharges and in diseased rice 
as a constant, we should still require scientific proof that 
cholera was caused by the action of this fungus and by 
nothing else. ` 

Pettenkoffer’s theory sf cholera connects the prevalence 
of the diseas® with certain conditions of damp subsoil 
and subsoil water besides the presence of a “germ,” 
favourable meteorological conditians and personal, pre- 
disposition. ande has been done as yet in this portion 
of the cholera inquiry. What has been done is very 
interesting, although it does not support the theory.” Ob- 
servations regarding it have been mafle at Allahabad, 
Cawnpore, Lucknow, Fyzabad, Agra, Morar, Meerut, and 
Peshawur. The subsoil water experiments domot appeag 
to sustain Pettenkoffers views, but the examination of 
soils has yielded several important scientific facts of 
general interest. The amount of air in specimens of soil 
taken at different stations varies from 33 to 66 per cent. 
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by measure. The amount of organic matter-in soils, wher! 


® cotgpared with the amount, weight for weight in the water 


at the same Stations is frgm 10 to 20 times greater ; one in-® 
stanee is given in which it was 40 times‘greater. But the 
most interesting scientific facts are those connected wieh 


© the development of lower forms of life in infusions of soils 


in water. Besides a few a/ge, the prevailing forms are— 
Monds.lens, Paramecium, Monera assuming .the most 
fantastic outlines, Vidrzones, A mæba, Englena, &c. 

We look forward with great interest to further instal- 
ments of this important inquiry, which we trust may add 
largely to our knowledge, and by this means enable human 
life to be saved. 





FOSSIL CETACEA 


TURING the recent extensions of the fortifications of 
Antwerp, which have occupied some years, very 
fine opportunities, have been offered, as is well known to 
geologists, for studying the Crag formations (Diestien 
and Scaldisien, systems) of Antwerp, of which we have 
remnants on our own east coast. It is not, however, so 
well known that the Belgian Government during the exca- 
vations used every care to preserve the remains of Cetacea 
and other marine mammalia thus disinterred, The 
workmen were instructed to give up all such remains for 
the Government, and were not allowed to sell them. 
Parts of the Black and Grey Crags proved to be a com- 
‘plete charnel house—so abundant were the remains—and_, 
these have been quietly brought together and placed 
under lock and key for the last eight years. The richness 
of the fauna disinterred may be judged from the fact that’ 
it is stated that eight new genera of Ziphioid Cetaceans 
are indicated besides sixteen new species belonging to 
known genere. „Many of the forms are represented by 
far more complete portions of the skull than have hitherto 
been known from these beds, also portions of the trunk, 
limbs, and lower Jaw in connection with these. Portions 
of the skull of the fossil Walrus, tusks of which pccur in: 
the Suffolk bone-bed and have been described‘as Triche- 
codon, have been -obtained, as well as remains of seals. 
All these specimens are under study by the Vicomte du 
Bus, and are not open to the inspection of even profes- 
sional paleontologists. They are being carefully and 
freely engraved, and will soon, it may be hoped, be made 
known to the world. 





PARASITES 


ROF. VON BENEDEN, as we have before 
noticed,vhas distinguished true parasites, which live 

on their host, from commensals, those which live merely 
with their host, the thieving impostor from the respectable 
lodger. In an admirable work on the “Fishes of the 
coasts of Belgium, their Commensals and Parasites,” 
published by the Academy of Sciences of Brussels, he 
now further classifies parasitic organisms. The com- 
mensals are either 1, Ozkosites, fixed; or 2, Cotno:ites, 
free. The Oikosites fish for their own living, and merely 
ask a free passage from their hosts, They are either fixed 
in perpetuity, as Coronula, Cochlioleh&, Modiolaria, 
Munestra, and Loxosoma, temporarily as the Remora, 
Antiocra, Praitza, owonly inthe young statę, ¢.g., Calrgus 
and Azodon, The Coinosites, on the other hand, never 
give up their liberty ; they occasionally leave their host, 
and between Coinosite and host there is often an exchange 
of good-offices, dhe furnishing a solid house or a strong 
claw, the other a sharp eye, and they may share their 
rey in common. The digestive canal is occupied by 
thefollowing Coinosites :—zerasper, Stegophyle, Stylifer, 
Phronimus,- Hyperia, the mantle by Pinunotherus and 
Pagurus, the exterior by Myzostoma, Cyamus, Pycnogonon 
Caprella, and Chetogaster, 
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The true parasites Cannot live without assistance, they 
are divisible into several categories. Some, such as the 
leech, fleas, and some dipterous insects, suck the blood of 
their victim, and then qufit him to take their after-dinner 
nap in the open air Sothers, such as the ichneamon flies, 
go not quit their host til,they have beqome aquit, and 
have in the process exhausted the last drop of -blood of 
their unfortupate pref. The greater number lead a free 
life when young, and merely attach themselves to a host 
at the fime of reproduction, such are the Bopyrian and 
Lernzean*Crustacea. There is a further very interesting 
group; who enter a ‘host while yet young, simply in order 
that they may get carried by its means into a sêcond 
host, where they will ripen their eggs. Often whilst wait- 
ing in their first host (sometimes vainly waitiwg no doubt) 
for him to be devypured-by. their second and ultimate 
victim they reproduce agamically. Such parasites ave 
the Flukes and many Tapeworms. These divisions are 
thus tabularly set forth :— 

d 





e 
Parasites free ' 4 
during all theif’life. during a part of their life they pass through 
ee ; = P] 
Leeches * a single host. several hosts whilst immature. 
Caga whilst im- when ma- Distomata. 
mature ture, Cestoids. 
Ichnenmons. Bopyrians. 
Mernis, © Lernæans, 


The parasites of the first category which are free during 


„all their life, Professor Van Beneden calls Phagosites, affd 
'|-compares them to the Aadztués of a hotel who avail them- 


selves of the zaġle hôte, but do not have a bedroom in 
the building. The other parasites which have both board 
and lodging are divisible into three pripeipal categories. 
ist, Xenosites—who are pilgrims in, transit—voyaging 
with a distinct but distant object in view. They are &lways 
agamic, lodge in such closed organs as the brain, muscles, 
and serous membranes, and wait patienaly till hey get 
into the stomach of the animal where they are destined to 
breed. The stomachs and appendages of fishes swarm 
with parasites, and those which have the largest cHentdle 
are by no means the least healthy or thinnest. Often one 
fish, having swallowed another, is swallowed by a third, 
and thus Xenosites find themselves sgt free in the wrong 
fish’s stomach, for the stomach acts like a falter, straining 
out and retaining the parasites, while the flesh is digestéU. 
Such erring Xenosites merely wait, and may often pass 
through several “hotels” before they reach their dest#a- 
tion. 2nd. Nostosites—those who have reached their 


. destination, and now can abandon themselves to genera- 


tion. Whilst the Xenosite was obliged to put up often 
with an uncomfortable cramped lodging, biding bis time, 
the Nostosite occupies the most eligible organs for para- 
sitism—in fact, the most vast and commodious chambers 
of the hotel. The 3rd division are the Pilgrims, who 
have lost their way hopelessly, and are in worse plight 
than even in Giant Despair’s castle. Such are the agamic 
worms which are found often in the Plagiostomous fishes, 
and who oughf to have got into some Teleostean fish, 
there to fructify—a happy fate for ever lost to them when 
by unlucky chance the host in whom -they trusted was 
swallowed by a remorseless shark. They never quit this 
retreat, 2 meee SY aiy 

Professor Van Beneden gives directions for searching 
an animal for its parasites, and justly claims a high interest 
for the study of the fauna of individual species, and urges 
such neat and sharply-limited zoological inquiries on those 
who do not feel prepared to study the fauna of a geo- 
graphical region—to the philosophy of which, indeed, the 
study of parasite-faunze may furnish important sugges- 
tions. Ninety-three species of fish, with their parasites 
and commensals, are cited in this work trom the authors 
own observation. Eight plates illustrate it. 
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- NOTES 
In*the second report of the Royal Sanitary Commission, just 
published, the Commissioners appeir to be ynder the impression 
that no brinch of science other than that of medicine is to any 
great extent invotved in sanitary qnestions, and therefore recons- 
mend that thes4,o00 medical men appajnted under the Poor-law 
Board should be the inspecprs under the proposed new sanitary 
department; mentfoning, however, the probability ofe a variety 
of officers being requisite for scientific purposes nly, We 
think that, in order to carry out sanitary reform efficiently, the 
new Wepartment should have the means of consulting the highest 
authorities in most of the branches of physical science, and here, 
agin many other cases, we see the necessity for a Board of 
Science, whose duty it should be to advige the Government on 
£11 scientific questions, 


WE regret to state that the work at the new buildings at Bur- 
. ad ¥ . . 
lington House for the learned societies has come to a standetill, 
owing, we are mformed, to the failure of the contractors. 


Our Paris correspondent reports the death, at fhe age of 80,. 


of M. Becquerel, the celebrated electrician, Hg died in Nor- 
mandy during the siege of Paris. 


THE series of afternoon scientific lectures to be delivered in the 


Lecture Theatre of the Royal Dublin Society is as follows :— 


March 25—G, J. Stoney, A.M., on the Sun. April 1—Profes- 
wr Traquair, M.D., on the Vertebrates of the Coal Period. 
April 8—Dr. C. Cameron, on the Source of Muscular Force. 
April 15—Professor J. R. Greene, on the Phenomena of Sleep 
and Dreams. April 22—Professor W. T. Dyer, on Recent Ad- 
ditions to our Kmqwledge of Fossil Plants. April 2g—Professor 
T Andrews, F.R.S., on the Continuity of Liquid and Gaseous 
States of Matter. May 6—Professor P. Redfern, M.D., Ilus- 
trations of the Advance of Physiology. May 13, Dr, J. E. 
Reynolds, on t#® Chemistry of Milk, and a new mode of testing 
its quality. 


WE are glad to hear that the Hackney Scientific Association 
is in an active and prosperous condition. In another column we 
print a very short abstract of a paper read at a recent meeting on 
the fossil remains OPR found in the Lea Valley. 


* THE Moniteur On A edited by Dr. Quesneville, i is the 
only scientific paper which continued to be published in Paris 
regularly throwghout the siege. Since the rst of October its cir- 
culation has been necessarily confined to its subscribers in Paris ; 
but we haye now received a parcel of ten of its fortnightly num- 
bers, and heartily commend it to the notice of men of science in 
England. 


THE following is the substance of a communication on 
the periodicity and heliographic distribution of sun-spots, 
addressed by M. Zolner to the Astronomische Nachrichten or 
March 2nd:--The sun-spots are slaglike by the radiation of 
heat on the glowing and liquid surface of theSun; the products 
of the cooling having again dissolved, im consequence of the 
disturbance of equilibrium produced by themselves in the at- 
mosphere. When these disturbances are not only local, but 
generally distributed, the formation of new spots is but little 
favoured at the times of such general motion of the atmosphere, 
because then the most essential conditions of the surface are 
wanting for a severe depression of temperature by radiation, 
namely, the rest and clearness of the atmosphere. But when 
the surface has again gradually become quiet after the dissolution 
of the spots, the process again recommences, and acquireg in this 
manner 2 periodie character, in consequence of the mean relation- 
ships of the’ surface of the sun, which may be considered as 
attaining an average in long periods. The distribution of the 
spots in area must, according to this theory, be determined by 


F the zones of greatest atmospheric clearness, which, as is been 


shown, generally coincide with the zones of the greatest aand? 


ance of spots. , ° 
+ 


eT HE following are our American notes for, the week, for 
which we are again indebted to Harpers Weekly :—Thé 
eighty-fifth number of the Proceedings of the Americap Philo- * 
sophical Society, lately published, and completing the eleventh 
volume, is, hke many of its predecessors, nearly filled with um- 
portant communications from Professor Cope, whose industry in 
publishing accounts of new, recent, and extinct zoological forms e 
is untiring. One of the most important of these communications 
is an aiticle upon certain fresh-water tertiary fishes from Idaho, 
collected by Mr, Clarence King, and embracing twelve species 
of six genera. These all belong to the Cyprinide, with the ex- 
ception of one species of the trout family. With these fish were 
three species of Astacus, also described by Profefsor Cope in 
another communication.—We have already referred to one 
ofthe papers of Professor Cope, in which he describes a 
new species of mosasauroid, called Ziodon dyspelor, basel 
upon specimens from New Mexico in the museum of the 
Smuthsonian Institution, and which, according to Professor Cope, 
probably exceeded one huncéred feet in length, and may be con- 
sidered as the longest reptile of which we have any account.— 
We have frequently called attention to the interest and value of 
the dredging operations conducted by Count Pourtales in behalf 
of the coast survey, in the deep seas adjoining the southern coast 
of the United States. The results of these labours are being 
published by the Museum of Comparative Zoology at Cambridge, 
Massachusetts ; and there has just appeared an elaborate memoir 
upon the crustaceans by Dr. William Stimpson, of Chicago, A 
large number of new genera and species were detected in the 
ccliection, and a portion of these are numereted*in the report re 
ferred to, which embraces only the Brachyura, the remainin.: 
families being reserved for a future memoir.—The Commissioner. 
of Fisheries for the State of New York have lately announced in 
the public papers their readiness to furnish, free of expense, 
living black bass, cat-fish, white bass, rock bass, roach, perch, 
sunfish, and pike-perch, for stocking the waters in any part of 
the State of New York, provided parties desiring them will sen.l 
an agent to receive and take charge of them. All of these are 
now bred at the State establishment at Caledonia, and applica- 
tions for them are to be made to Seth Green, Rochester.—One 
result of the completion of the Pacific Railroad has been the in- 
troduction into Eastern markets of Western game. We see 
it stated that two hundred antelope were sent to Boston during a 
single week, and three hundred saddles of deer, of both the white- 
tailed and black-tailed specias. The antelope brought from fifteen 
to twenty cents per pound wholesale, and the venison front 
twenty to twenty-five. 


THE first annual report of the Asso. iation fo: the Improvemcut 
of Geometrical Teaching hes just been issued. Gentlemen who 
may desire to have a copy cf the same, or to receive information 
on matters connected with the Association, will perhaps be glad 
to know the names of the local London secretaries, who are Mr, 
C. W. Menifield, F.R.S., Royal School of Naval Architecture, 
South Kensington, and Mr. R. Tucker, M.A., , University Col- 
lege School, W. C, z 


THE Piocendings of the Royal Asiatic Society of Bengal for 
January contains a drawing of a remarkable case of polydac- 
tylism in a horse from Bagdad. Mr. Wood-Nason, who exhibited 
the specimen, remarked that the splint-like rudiments of the 
metacarpals of the fourth toe on each fore foot had given rise toa 
supernumerary digit provided with the regular number of 
phalanges, and encased in an asymmetrical hoof, the asymmetry 
of which was such that the presence of another of the same 
shape internally to it would have formed a symmetrical pair hke 
: 
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the cleft hoof of a ruminant. The metatarsals of the fourth toe® Calcutta at Parwar. und& the assurance there were no sharks. 


on’ Mech hind foot were, by the law of correlation, similarly 
_ affected ; but the supernumerary hoofs of these were stouter and 
' more frregular in shape. 


The monstrosity appeared to present 
aan interesting reversion ħh the direction of the extinct and fossil 
Ze opparion. 


Oxer of the “A B C Despatch-boxes,” patented by Jenner 
and Knewstub, has been forwarded to us. We hail itas a most 
useful invention for all who have papers to keep in order—a con- 


e dition which largely obtains in the case of scientific men, and we 


commend it accordingly. 


On the night of the 26th January some severe shocks ot earth- 
quake were felt at Accra on the West Coast of Africa. As 
three series had been felt in five months there was considerable 
alarm, 


Mr. Hype CLARK will bring before the Anthropological 
Institute on Monday the result of his researches on the ancient 
history of civilisation, and the development of comparative 
mythology in Western Asia and Europe, previous to the Aryan 
period. 


CoAL has been found at Sarawak in a district easy of access, 
and where native labour is easily obtainable. 


INDIAN papers, in reporting an eaithquake shock in Assam 
on January 27th, give two native theories of the causes and 
origin of earthquakes. The one is that when the world becomes 
sinful, a kind of large serpent, on which the world rests, turns 
on its side, and so causes them. The other is, that earthquakes 
are caused by periodical leaps of the mountain gods from one 


mountain to another. 
+ 
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THE Folkestone Natural History Society has issued its third 
anuual report, from which we gather that its progress is still 
satisfactory. ‘The number of members now reaches 150, showing 
an increase of thirty-two during the past year. The attendance 
both on field days and al the conversazioni has been, on the 
whole, very good. ‘The expenses attendant on the reorganisation 
of the museum have been somewhat heavy, and an appeal is 
made for the formation of a museum fund, which it is hoped will 
meet with a suitable response. ‘The report contains a selection 
from the papers read during the year, those published being : 
“ On Primroses and their Fertilisation,” by the secretary, Mr. 
Ullyett ; ‘On Arctic Botany,” by the president, Dr. Fitzgerald, 
who accompanied Lord Dufferm on his voyage to the North 
Pole some few years since ; ‘‘On the Special Characteristics of 
Seaside Plants ;” “On the Yeast Plant ;” and ‘‘ Local Botany.” 
We are somewhat disappointed that more prominence is not 
given to local natural history ; but, with this exception, the report 
is very creditable, although a little more attention might have 
been advantageously bestowed upon the piinting of the scientific 
names. <A list of the books given and lent to the library con- 
cludes the report. 


Dr. FAYRER, in India, has been experimenting to correct the 
popular error that a snake cannot killa snake. He took a young 
and very lively cobra fourteen inches long, and which was bitten 
in the ,musculare part of he body by a krait forty-eight inches 
long. * The krait had not bitten for some days béfore. From a 
detailed report by Dr. Fayrer, it appears that the cobra was 
bitten dt 12.50 P.M., at I P.M. it was very sluggish, at 1.3 P.M. 
so sluggish thatit m&ved with difficulty, could be easily handled, 
and made no effort at resistance. At 1.20 it was apparently 
dging and its*movements were scarcely perceptible, and at 1.22 
it died, thirty-two minutes after the attack. Dr. Fayrer has 
found that the water-snakes of India are deadly poisonous. In 
the Bay of Bengal they swarm, and it is noted as ominous that 
lately it was proposed to erect a sea bathing establishment for 

e 


It is remarked that sharks need not be noticed when a bather 
may have deadly water-snakgs swimming after him. 


THE Cor. respondenzb Mt of. the Naturalists’ Society of Riga, 
4870, contains an abstract oa paper by Hewr Teich, ‘‘On the 
influence of climate pn the size, colour, form, and number of 
species of butterflies :” —An accougt of a discovery by Prof. 
Nauch that thin glass tubes when they have # ball blown at their 
ends give qut a distinctly audible and clear note on cooling so 
long as the relation of the size of the ball to the length of the 
tube does not pass a certain limit. The sound is ascrileed to 
vibrations set up by the inrush of air consequent upon cooling. 


Some remarks by the same professor on a lightning tube fdind ^ 


at Ilgezeem :—-A long, paper on cell life by C. A. Hengel ;—A 
communication from Herr Thieme to the effect that he has foun#l 
that Dracena paniculata kills flies, particularly when the plant 
stands several feet from the window. The dead fligg hang to the 
undér side of the leaf:—A paper by A. Noschel on the Trevelyan 
instrument, the sound produced by which he considers due to 
friction between the two metals—the one contracting, whilst 
the other expagds, the vibratory movement being considered as 
secondary, The author calls attention to the fact that when the 
instrument has been in action for some time a bright spot is 
formed on the metal at the point of contact, which he considers 
as evidence in favour of his theory. Baron Horyingen Huene 
gives an account of a plan of sugaring for insects with apples 
cut in three soaked in solution of honey:for a day, thenestruff? 
on string, and suspended between adjacent trees, which he has 
found very successful, The journal contains many other com- 
munications, but without much original matter in them, 


A. REPORT comes from Bangalore in the Madras prest ene, 
that coal and paying gold have been found. 


AN Australian is said to have raised a sum of money by a 
false representation’ of the existence of coal ®t Midnapore in 
Bengal. 


A SLIGHT shock of earthquake was felt at Guyaquil in Ecua- 
dor on the gth January. a movement was from the interior 
towards the coast. 


AN eruption of the Colorncco volcano in* Mexigo in January 
has done much damage to plantations and vfllages. An eruption 
of Mount Orizaba is expected. 


On the night of the 31st January an earthqudke was fel at 
Bombay, which extended over a large tract of country. It is 
stated that on New Years Day Northern Guzerat had a like 


visitation. ps 


BesipEes the objects brought from the Guano Islands of 
Guanape, on the coast of Peru, by Mr, Josiah Harris, and ex- 
hibited at the Ethnological Society last year, we have now the 
report of a large find. The most interesting objects are rude 
representations of the human figure, cut in very hard wood. On 
the north island, beneath forty feet of guano, a cavity was 
come upon, which, on the removal of the guano, was found to 
be a cave, leading downwards further forty feet. This was a 
kind of Pompeii, but blocked with bird dung instead of volcanic 
ashes, It had been evidently frequented by man, and contained 
many handwrought works, and also well-preserved seafowl and 
other birds, lizards’ eggs, but all petrified, as it were, in the 
guano. In many cases the colour of the eggs is preserved. The 
cracks and fissures in the walls of the cave were found filled with 
solidified ammoniacal salt. Two pieces of earthenware vases 
were fgund, bearing figures, also two gold earrings, anda bundle 
of medicinal herbs tied up in woven cloth. Local antiquaries con- 
sider the objects as far older than the time of the Spanish con- 
quest. The point of interest is the accumulation of guano 
above the surface. 
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We learn from the British Medical Journal that Dr. Crace 
Calvert, of Manchester, having been requested to carbolise a 
quantity of charpie for the use of the E at the seat of 
war, found that charpie was unsuitable for the purpose ; and after 
trying seteral textures, finally hit @pon oakum as the most exce?- 
lent. The oałum is first soaked in Burgundy pitch, and then 
rendered antiseptic by the a@dition of carbolic actd. This appli- 





e- cation has been a food deal used at the Manchester #nfirmary, 


and with good results, ° 


A@new undertaking of interest to the philosopher is the 
Arequipa Railway in Peru just opened for traffic. Itis a great 
engineering ework, carried out with English capital by Ameri; 
can enterprise, and it penetrates the western chain of the Cor- 
Millera of the Andes to reach the.table lands of the interior, 
Arequipa, the terminus, being-7, 800 feet above the level of the sea. 
Now at thigelevation the rarefaction of the air is such that the 
ordinary workmen could not be employed, the suffering being in 
some cases intense. The works were, however, pushed on with 
vigour, and Mr. Meiggsimported above 16,000 laBourers for his 
works, and for this purpose chiefly Aymara Indiage from Bolivia, 
Mr. David Forbes, F.R.S., has, in his memoirs on the Aymaras in 
the Journal of the Ethnological Society, described the abnormal 


structure of the chests of these people, and it is astonishing to- 


see them employed ina task which most effectually insures their 
subjugation. To foreign troops it was always difficult to scale 
Wese eegions, but now the railway does the work, though to 
soldiers and passengers the journey is not always without dis- 


comfort. . ` 


Tre Bunya-Banya (Araucaria Bidwilli), a native of the 
northern district of New South Wales, is of considerable interest, 
as being the only hereditary persorial property possessed by the 
nativesewho greedily devour the fruit, either raw, or roasted and 


_ *made into cake® This fruit is only plentiful every third year ; 


and at the proper season the aborigines assemble in considerable 
numbers for the purpose of obtaining it. Each tribe has its own 


set of trees, and each family its particular mdividuals among , 


-them ; and these are handed down from generation to generation, 
The right of ownerghip is almost universally respected ; but 
occasional depsedatigns occur, when a fight ensues, the sympathies 
of the bystanders going with the lawful proprietor. 


. BE learn from the Grocer that experiments recently carried on 
in India have proved. that coffee pulp will yield, upon distilla- 
tion, 9 per cent. of its own weight of spirit, equal in strength ‘to 
Scotch whésky. Nothing is said as to the flavour of this spirit 


_ in its raw state, but it appears to realise on the spot a price nearly 


equivalent to 4s. 6d. per gallon. 


e AT the end of January, no date named, a shock of earthquake 
was felt in the Sanjak of Kartal, in Northern Asia Minor, which 
lasted several seconds and did slight damage. ` 


A. LARGE and valuable deposit of limestone has been discovered 
by Mr. Read in the Sonthal Pergunnas, in Bengal, in the Banslo 
River. There is good communication with Calcutta by water or 
railway. 


SOME fair pearls have been brought down to Durban, in Natal, 
from the River Vaal. They were found in mussels. 


NATURAL history and dancing and the Police. Such is our 
announcement from Madras, In consequence of a fatal case, the 
Commissioner of Police has ordered that the dancing girls shall 
not dance in the Hindu temples with cobra snakes thrown®round 
their necks, «This will cause great disappointment to the pious 
votary and the interested amateur. It will tend, however, to 
lessen the reverence ‘for the cobra, and may bring his tribe into 
greatéydanger of repression. - l 
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IMAGINATION IN SCIENCE s.e 


PROFESSOR Tyndall will eventually have much to . 
. answer for. He has lent his authority to the adnfission ` 
f imagination in the pursuit of science, and there is every 
prospect that people whose imaginative faculty isestronger® 
than their habit of obsérvation will give us all plenty to ° 
do. We shall not only have to question nature, but we 
shall have to eliminate imagination, and thus have two 
battles to fight for truth. Our’ medical friends have not 
always walked in the ways of rigid observation and induc- , 
tion, but if any-one desires to see how easy it is for the 
imaginative faculty alone to tell us all we sequire to know, 
we commend to his perusal the Afod:le Daily Register, of 
Dec. 18th, 1870, in which there is a communication from 
Dr. Cochrane on the subject of yellow fever, well written, 
and interesting, and giving what may be called an account 
of yellow fever from the imaginative side. The author 
justifies his position by the example of European names, 
tells us candidly that he states only “ what he believes but 
does not know,” and then takes his flight into the un- 


“known. He imagines “the yellow fever poison to be 
g y p 


composed of living germs in innumerable number, living 
organisms of inconceivable minuteness, which eat, and 
drink, and multiply their generations under the sun, just 
as other living creatures da with which we happen to be 
familar.” He connects his speculations in these matters 
with similar speculations about “contagia” and disease 
“germs” which are well known on this side of the Atlantic, 
and without paying any attention to facts regarding yellow 
fever and other diseases which are left untouched by any 
extant doctrine, he tells us truly that “the visions of 
modern science are more wonderful than, the visions of 
Eastern fable.” This may be true, and the visions them- 
selves may be true; but, for people who feel that they 
must walk over the earth in search of*tfuth, nutriment of 
this kind is by no means sufficient for mental sustenance. 

We have no desire to undervalue the importance of the 
imaginative faculty in scientific pursuits ; but papers such 
as the ‘one before us raise some very important primary 
questions. Are we to live, scientifically, in the same way 
as alchemists and astrologers did in the Middle Ages? and 
are we to ignore all that Bacon and Newton have done 
for us? If it be true that there is no royal road to 
knowledge on the firm earth, it is certain there is no such 
road through the air. Let us use the imaginative faculty 
by all means ; but, in doing so,'let us take our stand on 
the firm ground of the known before we venture ourselves 
into the unknown. 
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THE ROYAL SOCIETY'S SOIREE 


rE are indebted for the following account fof the most 

interesting objects exhibited at the Royal Society’s sorréz on 

Saturday evening last to the Standard, from which paper it is 
abridged. 

In the foremost ranks of rotable attractions were the heliotype 
process of printing photographic plates for plates for book 
illustration, by Messrs. Edwards and Kidd; the solar eclipse 
photographs, and the twelve-inch equatorial telescope, with its 
photographic feed apparatus (Mr. Browning’s), by which they 
were obtained by Lord Lindsay; the musical vibration figures 
shown in Mr. Poitiswoode’s new apparatus; the electrical ex- 
periments of Mr. Varley; Commander Harvey’s sea torpedo 
(made by Vavasseur); Dr. Norris’s ean hobie experiments ; 
Mr. Haviland’ fine maps of the geographical distribution of 
cancer and heart disease (very recently published by Mr. Keith 
Johnston); the gold-hardening process, by Mr. Robert#of the 
Mint; and Mr. Francis Galton’s pantagraphend resultant plates 
for the publications of the Meteorological Office. ` 

The soap-bubble experiments, performed with great adeptness 
by Dr. Norris, were intendec to ulustrate the physi&al principles 
concerned in the formation of rouleaux in the blood and in the 
passage of the corpuscles de foute pièce through the walls of the 
minute blood-vessels, without rupture of the latter, as observed 
by Waller in, 1846 and Cohnheim in 1867. A film of soap 
solutionewas taken by a metal ring of a fog or more in diameter, 


* 


" before the society in 


“an ®ypon it a soap-bubble blown from a pipe was thrown ; the 
bubble was, caught by the film, and held suspended midway or 
along ghe equator of the thif hollow sphere. *The bubbles were 
then forced through and drawn through without ruptwe of th 

efilms. An orange was dropped, and glass rods and other soli 
objects, With wetted surfaces, were passed in like manner without 
ruptureeof the films. 

The three experiments by Mr. Cromwell F. Varley were 
exhibited ‘for the first time in public. Two .of them were 
in illustration of some investigations mto the nature df électnic 
discharges through gaseous media, desciibed in a paper ‘read 

January. Im a Geissler’s tube, con- 
taining highly rarefied hydrogen, a small filament of tale was 
hung by a single ‘horizontal fibre of silk. Twoaluminium rings, 
separated an inch-and a quarter, formed the electrodes inside the 
vacuum. This tube was placed longitudinally with and over the 
horizontal poles of a large very powerful iron horse-shoe electro- 
magnet, made of a bar four inches in diameter and four feet in 

kngth, and “wrapped with nearly 2 cwt. of thick copper wire. 

A small induction.coil sent electric discharges from one ring to 

the other, producing a brilliant blue light around the negative 

pole, the positive pole being dark. The moment the magnet 
was charged, by means of thirty cells of Grove’s nitric acid 
battery, each cell containing twenty square inches of platinum 
foil, the electric luminosity in the tube, which beforehand was 
diffused, gathered up into an arch extending one and a halfinches 
beyoad each ring, forming altogether a well-defined arch about four 
inches in length. This luminous arch follows exactly the course 
of those magnetic rays which traverse thiough the negative pole. 

By shifting the tube the piece of talc can be brought at pleasure 
in or out of this luminous arch. Neither the electric action nor 

the magnet Jer se produce any motion upon the talc ; but whenthe 

tube is so placed that the luminous arch strikes against the talc the 
talc is repelled as much as 30° from the perpendicular. The 
electric current is passing simply from one ring to the other inside 
the tube, but the luminous arch m question where 1t strikes the talc 
is on the other side of the ring and where no electricity is flowing. 

Mr. Spottis®oode’e musical vibration experiment consisted of 
the visiblerepresentation of the formsactually assumed by a musical 
string when producing a note or its harmonies. To show this it 
is required that the string should be kept in a perfectly uniform 
state of vibration. This was very ingeniously accomplished by 
means of tuning forks kept in vibration by electro-magnéts, these 
forming their own breaks in cups of mercury, : 

The singular action of nuclei in promoting crystallisation has 
long been known, but recent experiments by Mr, Chandler Roberts, 
chemist of the Mint, have umparted additional interest to the sub- 
ject. Minute traces of lead, antimony, bismuth, or arsenic, render 
the alloy of gold and copper known as “ standard gold ” crystal- 
line, intensely brittle, and totally unfit for the purpose of coimng. 
This remarkable effect is produced even when the amount of ob- 
noxious metal does not exceed the ypy part of the mass of 
standard gold. Mr. Roberts exhibited beautiful specimens of 
crystalline standard gold and illustrations of the process’ of tough- 
ening brittle gold by means of chlorine recently introduced in the 
Mint, the adoption of which has afforded a satisfactory solution 
to a question of considerable importance connected with the 
manufacture of coins. 
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SCIENTIFIC SERIALS 


Tur Mittheilungen der naturforschenden Gesellschaftin Bern for 
1869, published last year, contain many important papers.— 
M. E. Schar publishes a valuable contribution to the knowledge 
of some cyanogen compounds, and a memoir of considerable 
length on peroxide of hydrogen, and its relations to ferments — 
-M. A. Gruner communicates a short but interes®ng paper on the 


- luminosity of the so-called ‘‘touchwood,” in which he details 


sevegal experiments, angl comes to the conclusion that ozone is 
to be regarded as the principal cause of the plfenomenon.—In 
geology we find some valuable memoirs by M. C. von Fischer- 
Oostdt, especially a paper on the Rheetic stage in the neighbour- 
hood of Thun, which includes an account of the beds, and a list 
of the fossils occurring in them, with descriptions of some new 
species, and many figures. The same author also contributes 
Several småller papers on the occurrence of a Liassic zone 
between the cham of the Moleson and the Miremont in the 
Canton of Freiberg, on the narrow Flysch zone from the 


Hongrin towards Jaun, on the geological age of the so-called ' 


Tavigliana Sandstone, and on the stratigraphical conditions near 
the Kuiblisbad.—M, J. Bachmann publishes some remarks in 
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opposition to M, Renevier’s geological observations on the Alps 
of Central Switzerland compared with the Vaudoise Alps, and 
M. A. Rytz a notice on the grratic formations in the Kander- 
thal,—-M. TheophiéStuger notices the occurrence of Foramini- 
fera in the Alpine chalks, detected by the examinati8n of thin 
sfices, and also describes a new Swiss form of dhe genus Tropi- 
donotus, for which, however, he does not venturg to propose a 
specific name. ~y Dr. 3 Tlen repays upon the attempts made 
by him to cultivate Saturna Mylilta and S, yama maya, and 
M. G. Hasler describes and figures an apparatus for giving 
.telegraphic*intimation of the height of water in reservoirs, &c. 
—The Proceedings of the society also contam short notices upon 
various subjects, oe: 


THE Atti dela R. Accademia delle Scienze di Torino for the first 
six months of the year 1870 (vol. v. parts 3-©7) cont@igs 
numerous papers on various branches of science, hut principally 
on subjects connected with physics. Of zoological memoirs we 
have a notice of some new. and little-known species of birds 
collected on the voyage of the Magenta by MM. Giglioli and 
Salwadori, the new species being Acridotheres leuc@ephalus and 
Leptoplila chlorauchenia ; a paper by Dr. Gigloli on the phos- 
phorescence of the sea, with notices of the various animals 
observed by Mim to be luminous, and descriptions of two new 
species of the genus Noctiluca (N. omogenea and N. pacifica} ; 
descriptions aew species of birds by M. Salvadori, namely, 
Saxicola allo-marginata from the Sahara, S. Brehmii from 
Nubia and Abyssinia, Brachypus urostictus from the Philippmes, 
and the type of a new genus allied to Malacopteron, Homo- 
chlamys luscinia (Finsch MS.) from the Philippines or China ; 
and a critical revision of Antinori’s descriptive catalogues of birds 
collected by him in North Central Africaa—M. Cavalh, in 

“memoir on a gunpowder uninjurious to'cannon, maintafs the 
superiority of large grains, especially if made spherical and more 
réguiar and hardened at the surface.——A new form of mercurial 
barometer is described by M. Faà di Bruno, and the barometric 
formula of Count Paolo de Saint-Robert is q@ecussed by Prof. 
Dorna, who also presents what he calls a loghypsometrical table 
for use in applying the barometric formula worked out by#him in 
the determination of altitudes.— Prof. Govi describes a new 
method of obtaining sensitive flames, consisting in the gipplica- 
tion of a wire net with meshes about one millim, square to an 
ordinary gas jet, and lighting the gas after its passage through 
the meshes. The same author also publishes a note on the 
influence of sonorous vibrations upon cold artd ignited gas jets. 
—Prof. Boccardo notices the fall of an earthy shower at Genoa 
on the 14th February, 1870. He gives an analysis of the 
material, which consisted chiefly of sandewith oxide of iron 
and carbonate of lime, and contained .6°611e per cent. of 
nitrogenous organic matter. Under the microscope, it was fou 
to contain frustules of Diatomaceze and fragments of other simple 
Algz. No windstorm had occurred immediately before the fal of 
the shower, which the-author considers to have probably come 
from Egypt.—Prof. Dorna has a note on the scientific importance 
of Soperga and the Sacra di San Michele to the Observatory of 
Turin, and upon their respective differences of level. —M. Richelmy 
communicates some notes on the construction and op®ration of 
toothed wheels.—In a paper on nitroglycerine, nitromafnite, 
and pyroxyline, Prof. Sombrero vindicates his tide to be regarded 
as the discoverer of the ‘first of these compounds, and notices the 
properties and mode of preparation of the other two. M. L.F. 
Menabrea furnishes some explanations of his views on the prin- 
ciples of elasticity, which are disputed by MM, A. Parodi and 
G. Barsotti. M,*Codazza describes an apparatus devised by him 
to act as an electrical indicator to give notice of the attainment 
of the maximum or minimum hmits of temperature between 
which it is required to keep any substance. Prof. Denza de- 
scribes an aurora borealis observed m Piedmont on the 5th April 
1370,--—-Prof. Govi indicates that Thenevot was the nventor of 
the spirit-level with a bubble of air, The same author communi- 
cates a paper by Prof. Chiò ona barometric formula.—M.-Gastaldi 
notices a collection of stone weapons and instruments from the 
neighbourhood of the Baltic, and also some ancient weapons and 
instruments of stone, bronze, or brass, from Egypt. Several of 
these are figured ;,one of them, a long, chisel-shaped, bronze 
inStrignent, is attached obliquely to a mallet-shaped handle, in 
such a manner as to serve as a small axe.— Prof. Luvini publishes 
a long paper on the adhesion between solids and liquids.—M, 
Genocchi notices some papers ascribed to A. Cauchy.—Prof, 
Dorna describes the instruments and methods employed at the 
Observatory of Turin for the measurement of time —M, A. 
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Gras communicates a paper on some botanical synonyms. The 
plants referred to in the last-mentioned paper are Lindernia 
palustris Crantz, anterior to Z. JyxidariagLinn., and identical 
with ArnSgalloides procumbens Krock®; Scirpus quingueflorus 
Crantz ;, Stedlarig graminea Ling, ; Galeopsis segetum Neck, ; 
Euphorbia sequiertana Neck. ; and Statice cordata Linn., said to 
be distinct from the species so named*by Gusson, which is here 
noticed as Statice Gussonii.® *, 


THE Proceedings of the Bohemian Society of Sciences contain 
several papers by M. Emil Weyr on subjects belonging to the 
higher mathematics, the titles of which it would be useless to 
givethere, One of his papers, however, is on the curves of maxi- 
mum and minimum electro-magnetic action.—Dr. A. Grinwald 

$% commynicates a paper on some differentiaé equations with 
variable coefficients, and Prof. Blagek a short notice on the tri- 
gxial ellipsoid. The titles of several natural history papers are 
given ; one by Dr. Schobl on the termination of the sensitive 
nerves in newly-discovered terminal corpuscles in the wing mem- 
brane of thg,chiroptera, and on the minute structure of the mem- 
brane is printed in full. This paper has appeared with il@stra- 
tions in Siebold and Kolliker’s ‘* Zeitschnft fur wissenschaftiche 
Zoologie.” —A short notice is g iven of a lecture hy M. Wocel on 
the significance of stone and bronze antiquities in the primitive 
history of the Sclavonic tribes, founded on thewstudy of a large 
collection of casts of such objects from the Ural, Altai, Caucasus, 
&e. 


THE Verein fur Erdkunde in Dresden published last year its 
sixth and seventh annual reports, including its proceedings for 
the sessions 1868-69, and 1869-70. The abstracts of proceed- 
vgs contain a multitude of short notes upon the results of travels 
mad@by members of the Society, and a report upon the doings’ 
of the sections of the Society in furtherance of its objects. Be- 
sides these, we have in an appendix three memoirs of some im- 
portance, namely, contributions to the knowledge of the Hotten- 
tots, by M. T.*hlahn, relating especially to the language of the 
“Nama ” tribes, but containing besides much interesting matter ; 
a gedbraphical sketch of the Murray and Darling district in Aus- 
traha, by Dr. H. Beckler; and a curious contribution to the 
historyof geography during the latter half of the Middle Ages, 
giving an account of the maps and charts of the seafaring peoples 
of Southern Europe up to the first printing of Ptolemy’s 
Geography, by M. Heinrich Wuttke, 


SOCIETIES AND ACADEMIES 


Royal Stciety March 9.—'‘*Results of Seven Years’ 
Observations of the Dip and Horizontal Force at Stonyhurst 
ras Observatory, from 1863 to March 1870.” By the Rev. 

J: P erry. o t 

The object of the present paper is to bring further evidence to 
bear upon an important question of terrestrial magnetism. 

The existence of a sensible semi-annual inequality in the 
earth’s magnetic elements, dependent on the position of the sun 
in the €cliptic, was deduced by General Sir Edward Sabine from 
a discussion in 1863 of a continuous series of the monthly mag- 
netic observations taken at Kew. A previous reduction of ob- 

servations made at Hobarton and at Toronto had first suggested 
the idea, and a new confirmation of the results has lately been 
obtained by Dr. Balfour Stewart from subjecting a second series 
of Kew observations to the same tests as before. The observa- 
tions, which form the basis of the present disCussion, extend over 
the period from March 1863 to February 1870, during which 
time the same instruments have beenin constant use. These are 
a Jones unifilar and a dip-circle by Barrow, both tested at Kew, 
and a Frodsham chronometer. Sir Edward Sabine, who made 
the Stonyhurst Observatory one of his magnetic stations in the 
English survey in 1858, greatly encouraged the undertaking of 
monthly magnetic observations, and the Rev. A. Weld procured 
in consequence the instruments still in use. Only occasional 
observations were made with these instruments for some years, 
and it was only in 1863 that a continuous series of monthly deter- 
minations of the magnetic elements was started by the Rev. W. 
Sidgreaves. He observed regularly until September 1898, when 
I returned to my former post at the Observatory, and have con- 
tinued the Same work ever since. 

A stone pillar was at first erected for the magnetic instruments 

in the open garden, and this remained in use from 1858 until the 
© beginning of 1868, when a most convenient hut of glass and 
wood was built for the instruments jn a retired i of the 
: ° 
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College garden. . This alteration was rendered necessaryMfon? 
the placing of iron rails in the vicinity of the old pillar; and 
although it introdfices into the results a correction for change of * 
station, it has the great advantage of securing immunity from 
disturbance for the future. š 

Considering the object in view in drawing up this refuced form 
of the dip and horizontal-Zorce observations, I have judged it 
advisable to adhere strictly to thé tabular forms in which the 
matter has been presented in previous discussions of a similar 
nature. Each element is the subject matter of these tables. In 
the first are the monthly values of the element, the deduced 
menn value, and its secular variation. Next in order comes the” 
calculation of the semi-annual inequality. The residual errofs, 
and consequent probable weights of the observations and results, 
compose the third and last table, 

The yearly mean values of the horizontal force are found to 
vary progressively from 3°5926 to 3°6178 in British units, the 
mean for Oct. Ist, 1866, being 3 6034, with a secular accelera- 
tion of o°0042. Calculating from the monthly tables the mean 
value of the horizontal force for the six months from April to 
September, and for the semi-annual period from October toMarch, 
we find the former to be 0°0005 in excess over the latter, showing 
that this component of the intensity is greater during the summer 
than during the winter morths. ‘Treating the dip observations 
in a precisely similar way, we obtain 69° 45’ 21” as the mean 
value of this element for October Ist, 1866, subject to a secular 
diminution ‘of -1' 49"'2; the extreme yearly means being 
69° 48’ 47" and 69° 37’ 52".. The resulting excess of 10" for the 
winter .months yn the computed semi-annual means is so small, 
that the observations tend mainly to show that the effect of the 
sun’s position is not clearly mamfested by any decided variation 
in the dip. Deducing the intensity from the above elements, 
we obtain for the summer months the value 10'4136, whilst that 
for the winter months is 1¢°4128. The intensity of the earth’s 
magnetic force would thus appear to increase with the sun’s dis- 
tance, but the difference is not large enough to have more than a 
negative weight in the question under discussion. : This weight, 
moreover, is lessened by the slight uncertaiaty rising from the 
probable disturbing causes at the first magnetic station. 

It is hoped that a second series of observations at the new 


station will throw greater Eght on the fact of the sun’s influence 


on terrestrial magnetism, bv either confirming the results obtained 
above, or by adding fresh weight to the conclusions anived at by 
the President of the Royal Society. 


“Preliminary Notice on the Production of the Olefines from 
Paraffin by, Distillation under Pressure.” By Dr. Thorpe and 
John Young. 


‘* Contributions to the Fristory of the Opium Alkaloids, Part 
I.—On the Action of Hydrobromie Acid on Codeia.” By C, 
R. A. Wright, D.Sc. 


Mathematical Society, March 9.—Mr. W. Spottiswoode, 
F.R.S., president, in the chair. Mr. C. R. Hodgson, B.A. 
Lond., was elected a member : and the following gentlemen were 
proposed for election :—The Hon. J. W. Strutt, Major F. Close, 
R.A., and Mr. James Stuart, Fellow and Assistant-Tutor of 
Trinity College, Cambridge. Two models of surfaces were 
exhibited by Prof. Hennci, which had been exhibited and 
described at previous meetings of the society. Prof. H. J. S. 
Smith, F.R.S., read a paper on “ Skew cubics.” The secre- 
tary (Mr. Tucker) then read a communication from Prof. J. 
Clerk Maxwell, F. R.S., entitled “Remarks on the Mathematical 
Classification of Physical Cuantities.” The classification referred 
to was founded on the mathematical or formal analogy of the 
different quantities, and not on the matter to which they belong. 
Thus a finite ftraight line, or force, or velocity of rotation, &c., 
are quantities, differing in their physical nature, but agreeing in 
their mathematical form. The two methods of*classification, the 
one just refefred to and the obvious classification founded on 
that of the sciences in which the quantities occur, may be dis- 
tinguished by calling the first a mathematical and the second a 
physical classification of quantities, Thegsecretary ‘afterwards 
read a -** Note on the History of certain Formule in Spherical 
Trigonometry,” communicated by Mr. I, Todhunter, F. R.S., in 
which to formule usually known as Gauss’ Amalogies were 
claimed for Delambre. Dr, Hirst presented ten ‘‘ Memoirs by 
M. Chasles” to the library of the society. 


Entomological Society, March 6.—Mr. A. R. Wallace, 
president, in the chair. Baron de Selys-Longchamps was 
elected an honorary member, the Rev. Te A Preston an ordinary 
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mem er, and Mr. G. C. Champion a subscriber. Mr. Jenner 


e Weir exhibited a small colleétion of butterflies drom Madagascar. 


Mr. F? Smith exhibited two small branches of ash, from whic 
a hornet had been obse?ved in the act of removing the bark. 
tie said teat Réaumur had recorded a‘similar observation, and 
e was of opinion that the insect was trying to reach the sap for 
food, añd was not obtaining building materials. Mr. Smith 
further made some remarks on the disputed luminosity of 
Fulgora, and expressed himself in favour of the opinion that these 
insects are occasionally luminous.—-Mr. Muller read “notes on a 
epall-making Cecidomyia upon Campanula rotundifolia. —Mr, 
Lewis called attention to cases of antennal malformation in 
Lepidoptera. —M»s, Butler exhibited forms of Canonympha 
Satyrion from the opposite sides of the Gemmis, showing marked 
variation -—Dr. Sharp communicated notes on some British 
species of Oxypoda.—Mr. Lowne read a paper on ‘‘ Immature 
sexuality in insects.” The author thought that species sometimes 
originated from the maturity of the sexual organisation before 
the acquirement of adult characters; a conclusion he had 
arrived at in consequence of the early development of the organs 
in the embryo and Jarva. He further stated that, in his opinion, 


the larval and pupal conditions were probably acquired, and not’ 


direct, stages of development.—Mr. Briggs detailed experiments 
upon Lepidoptera, undertaken with a view of testing if the 
numerical proportion of the sexes, or sex itself, were dependent 
upon the food of the larva; the results negatived such supposi- 
tions. i 
Zoological Society, March 7.——Prof. Flower, F.R.S., in the 
chair, Mr. P. L. Sclaterread the first part of a series of ‘f Notes 
on rare or little-known animals now or lately living in the Society’s 
Gardens.”’—These he had drawn up while engaged in preparing 
a new edition of the List of Vertebrated Animals in the Society’s 
collection. —Dr. A. Gunther, read a List of the known Lizards 
belonging to the family Seide, to which: were aaded notes on 
some of-the species.-A communication was read from Mr. F. 
Moore on some new species of Insects collected by Dr. John 
Anderson, during the recent expedition to Yunan.—A communi- 
. cation was read from Mr. A. G. Butler, containing descriptions 
„of some new species and of a new genus of Diurnal Lepidoptera 
of the family ZLierinæ, with a monographic list of the species of 
the genus /xzas.—Mr A. D. Bartlett, Superintendent of the 
Society’s Gardens, read notes on the birth of the Hippopotamus 
which had lately taken place in the Society’s Gardens. : 


Hackney Scientific Association, February 28.—‘‘ The 
Fossil remains of the Mammalia found in the Lea Valley,” by Mr, 
R. E. Olliver. Some extensive excavations in this district have 
recently exposed to view numerous beds of shell-marl, peat, 
loam, sand, and gravel, and, what is more interesting, have 
brought to light the remains of an ancient mammalian fauna. 
These remains chiefly belong to living species, as may be inferred 
by the deposit being assigned to the Post-Tertiary epoch. , The 
mammalian remains which have up to the present time been 
determined are—Human remains, wild horse, red, fallow, and 
reindeer, elk, beaver, fox, wolf, goat, preat fossil ox, Celtic short- 
horn or small fossil ox, domestic ox, wild hog, gigantic round- 
antlered deer, mammoth, great cave bear, and the remains of an ox 
closely resembling Bes longifrons, which the writer strongly sus- 
pects to belongtva disputed series named Bostrontosus, The fossil 
bones attesting the existence of these mammalia are found princi- 
pally in the shell-marls and peat mosses, with the exception of 
the mammoth, cave bear, and great round-antlered deer, which are 
found in the grey sub-angular gravels, and rarely at a less depth 
than ten feet from the surface. ‘The human remains,‘ consisting 
of several skulls, possibly belong to that class named by Prof. 
Huxley the river-bed-skull. These skulls certainly*belong to that 
period-when the great fossil ox and elk were living, and not to 
that of the mammoth andgave bear. If, however, the evidence 
of the workmen is reliable, several skulls were fouħd at a depth 
of thirty feet.—‘‘A Catalogue of Variable Stars, with remarks 
upon thetr physical constitution.” 

© CAMBRIDGE 

Philosophical Society, February 27.s— Communications 
made to the Seciety :-By Mr. W. H. H. Hudson, St. John’s 
College, ‘On Observations made at San Antonio on the Solar 
Echpse of Dec. 22, 1870.” By Mr. Chfford, Trinity College, 
and Mr. Moulton, Chnist’s College, “On the Solar Eclipse of 
1870.” Mr. Hudson described the observations made at San 
Antonio during the eclipse, and with regard to his own: with the 
polariscope came to the*following conclusion : that observations 


eof polarisation made with telescopes not specially prepared for 


the process are worthless, andghat such polarisation of the corona 
as he was able to detect was due to the intervening atrposphere ;- 
appearances of polarisation being produced when hght shines 
tlfrough a thin cloud. Prof. W. G. Adams exhibited With the 
lime light some photogyaghs of the corona, and commented upon 
them. Mr. Clifford, who had beeg with the Sicilian party, 
described his experiences, and differed to some extent from Mr. 
Hudson as to the instrumental defects and the absence of polari- 
sation': white Mr. Moulton corroborated Mr. Hudson’s conclus 
sions, and read a very interesting communication from Father,- 
Perry, summing up the results of the spectroscopic observafons 
at the various stations. i 
n WINCHESTER AND HAMPSHIRE °° L 
- Scientific 'and Literary Society, February 22.—The 
Rev. G. A. Seymour, M.A., and Beresford N. Earle,” 
M.A., M.B., Fellow of the Cambridge Philosophical Society, 
were elected members, There was a good show of objects of 
interest ın natural history, amongst which, exhibited by the 
president, was a collection of British land and fresh water shells, 
and a specimen of recent chalk dredged by Dr. Carpenter from 
a depth of 2,435 fathoms in the Atlantic. Microscopic slides of 
the same were gxhibited by Mr. F. I. Warner, showing the un- 
bounded amount of animal life at that enormous depth. Dr. 
Heale showed, under the microscope, the curious movement of 
the spiral vessels of the Collomia seed.-- The Rev. W. Awdry, 
M.A., read a learned and interesting paper entitled ‘f Some Ideas 
worked out in Gothic Architecture,” - i 


GLASGOW 


; ; ad 
Geological Society, February 2.—-Mr. John Young, Y.P. : 
in the chair. ‘‘ On the Boulders found in Cuttings on the Beith 
Branch Railway, considered in Relation to their Parent Rock ; 
with observations on the local character of the Boulder Clay,” 
by Mr. Robert Craig. The lines of railway t&ferred to, now 
in course of formation, run ‘nearly south-east from 
changing as it reaches Waterland to direct east. The striations 
upon the glaciated rock-surfaces in the district have a general 
bearing, per compass, of nearly N. E. to S.W. ; the line &cord- 
ingly, at its western terminus, crosses them almost at right angles. 
The cuttings run nearly parallel to the southern termination of 
that range of trap hills which extends from Gleniffer to. Beith,’ 
and at the distance of little more than a mile from it. The car. 
boniferous strata crop out along the southern boundary of this 
trap range, and consequently about a mile to the north of the 
railway. In the trap range four well-markéll varieties of por- 
phyrite occur, which, with the easily distmguished? beds of thee 
Carboniferous limestone, gave the geologist an opportunity ot 
classifying the boulders and tracing, them to their source with an . 
exactitude not always attainable. Mr. Craig then neferred to tif 
boulders from a distance, consisting of Old Red sandstone, clay 


slate, mica and chlorite schists, quartz, gneiss, granite, found ` 


associated ‘and intermixed with the local boulders. Ofethese the 
Old Red sandstone figures highest,-and consists of two varjgties—— 
one.of a highly red colour, the other of a dark grey. Hoth of 
these are found 2 sf along the shores of the Firth of Clyde, and 
in other parts of Scotland, flanking the Highland mountains, 
He considered these erratics might be accounted for without either e 
drift-ice or submergence, simply by the operation of land-ice, or 
glaciers, bearing these fragments in passing from the Highland 
mountains, whose tops, many of them, would be 1,000 feet above 
the ice, even allowing the sheet to be 2,000 feet thick. It was 


well-known that ice, in moving over uneven ground, became . 


rent into fissures and crevasses, down through which the stones 
it was carrying on its. surface found their way to the bottom, and 
thus became mixed up with the *‘ foot-board moraine.” In further 
proof of this, he gave the highest points above the cuttings whence 
the local boulders could have been derived, showing that these 
boulders could not have fallen upon the surface of an ice sheet 
thicker than 200 feet; and, besides, that many of them came 
from beds scarcely higher than the position in which they are 
now found. The perfectly local character of the boulder-clay, 
with the exception ofthe erratics, he thought was demonstrated ; 
and frorg' some sections in which he’ had followed the course of 
the ice-stream, he found that there was a change in the boulders 
every three to five miles, less or more, according to the rough- 
ness or ‘evenness of the ground.—-A collection of phosphates 
from Charleston,. U.S., was exhibited by Mr. Potts and Mr.’ 


Naismith, together with some large fossil teeth, yertebra,g&c., . 


from the sarge locality. Mr. Potts stated that large quantities 
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of these phosphates are being used in America, and also im- | *Carboniferous period. Lower Carbopiferous conglomerate and 


ported into this country, for the manefacture of artificial manures. 
The deposit from which they are taken i®fouft along the banks 
of many of the rivers in South Carolina, and immediately under 
the surfacé soil of the land lying Between ; and is supposed td” 
underlie a largë portion of the coast andwe@island region of that 
part of America. It consists of layers, varyingesix inches to 


several feet in thicktiess, of irregularly rounded nodulg, mixed 


up with an immense quantity of bones—ribs, vertebize, tusks— 
of various species of animals, all more or less petrihned. The 
nodules yield 50 to 60 per cent. af bone phosphate ; while from 
some of the bones as much as 80 to 85 per cent. of this fertilising 
substance had been obtained. The Chairman said there could be 
nosfoubt this remarkable deposit of phosphates Belonged to the 
Tertiary period ; and probably its earlier division, the Eocene. 
‘Bhe Tertiary formation is largely developéd along the southern 
coast of North America, stretching in a belt of considerable 
breadth from North Carolina to the Gulf of Mexico, and leaving 
the coast-lin@*only at the delta af the Mississippi. The whole 
series of fossils, like those before them, indicated a much warmer 
climate than now prevailed in that part of the world, and showed 
that the waters of the sea were teeming with large‘and powerful 
forms of life. ; A 
DUBLIN a: 

Royal Dublin Society, February 20.—Dr. Croker King in 
the chair. Prof. Macalister delivered a discourse ‘‘On Recent 
Advances made in Comparative Anatomy.” He alluded to the 
investigations of Kowalersky published in the Transactions of 
the Imperial Academy of St. Petersburg as tothe relationship that 
ests hetween the Ascidians and Vertebrates ; also to the many 
recent investigations into the comparative myology of the uppei 
and lower extremities, and alluded to a very simple yet neat 
nomenclature of the muscles of these parts. 


Natural HistO6ty Society, March 1.—Rev. Dr. Haughton, 
F.R.S, in the chair, A paper was read by Mr. G. H. Kinahan on 
ferns oBserved in Yar or West Connaught, the part of Co. Galway 
that lies west of Loughs Mask and Corrib, with localities of a 
few rar® ferns i@ south-west Sligo.—Mr. W. Andrews read a 

aper, “Notes on the Ichthyology of the South-West Coast of 
ireland.” It is always of interest to-bring to notice any new 
facts either in the zoology or botany of a country or district, but 
more especially so when any discovery can be recorded which 
presents new features of animal or vegetable life, the existence 
of which had not been previously known. The chief remark 
conveyed in this papér is with reference to the capture in January 
lagt on the sOuth-west coast of several specimens of a fish 
of extremely rare occurrence, the Trichiurus lepturus; the oc- 
currence of Centfrolopus pompiges in numbers off the coast~of 
Diffgle was alse mentioned, and also that of a fine specimen of 
the tunny caught in Brandon Bay, October 1869.. The author 
gave many details as to the structure of the 7richturus, and con- 
cluded with stating that he felt confident, that we have not yet 
gleaned the extent of iuterest that exists in the marine zoology of 
our shores, or of the deep water of our coasts. 


Royal Zoological and Geological Societies of Ireland, 
March 8,—Prof. Hull, F.R.S., in the chair. The, Rev. Dr. 
Haughton, F.R.S., read a paper on the Mechanism of Flight in 
the Albatross (Diomedea exulans), considered in relation to its mus- 
cular anatomy.—Prof. Macalister read a: paper on some Para- 
sites found on Animals from the Dublin Zoclegical Gardens.— 
Rev. Dr. Haughton made some remarks on the recent death of 
four lion cubs in the Society’s gardens.—Prof. Traquair 
exhibited a collection of carboniferous ganoid fishes from Wardie, 
in Scotland. 


.-» «+ HALIFAX, Nova SCOTIA a 


Institute of Natural Science, February 13.—J. M. Joñes, 
F.L.S., President, in the chair. Dr. Honeyman, F.G.S., wead 
a paper, ‘‘On the Geological Formation of, the Picton Coal 
Field,” which was a continuation of his record of geological 
discovery in Nova Scotia, delivered at the November meeting of 
the Institute. ' The present paper showed th&t the Devonian was 
absent, and that the underlying formations were Upp&r and 
Middle Silusian, arranged in several anticlinals, synclinals, and 
munoclinals. The lithological character of these formations at 
the time of the deposition of the overlying Carboniferous strata 
was as it now exists. The strata were more or less metamorphic, 
and tRe system? of folds was, as has been indicated, and were 
washed on the north, south, and west, by the sfas of the 
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grit succeeded by gŷpsum were deposited on Lower Helderberg ° 


stata (Upper Silurian), highly fossilifegous at Irish Mountain, 
Argillaceous shales with overlying limestones were formed on 
Lower Helderberg strata (very fossiliferous), and rather figher m 
the series than the strata of Irish Mountain. In Sprwgville 
there are „two ‘localities where the Silurian strata on the same 
horizon as Irish Mountain (possibly a little lower) are overlaid 
directly by Lower Carboniferous limestone. Farther up the river 
there are three localities where Lower Carboniferous limestone 
overlies Silurian strata; in two cases, a breccia is formed with 
the limestone and metamorphic slates belonging to the lowest 
part (or nearly so) of the Middle Silurian age. -In the remaining 
case, in the river at Pleasantville a great band of Lower Car- 
boniferous limestone lies unconformably on Lower Helderberg 
or Upper Silurian, highly metamorphic. In Cross Brook, Irish 
Mountain, Lower Carboniferous sandstones with limestone overlie 
Clinton strata of the Irish Mountain Silurian series with fossils, 
and also the denuded axial greenstone. At McLellan’s Brook, 
Lower Carboniferous grits succeeded by limestone come up against 
the back of Clinton strata of the other side of the Irish Moun- 
tain anticlinal, At the lowest falls of Sutherland’s River, Lower 
Carboniferous conglomerate comes up against the back of the 
Medina slates, metamorphic, apparently non-fossiliferous of Wier’s 
Mountain of the monoclinal series, Higher up Sutherland’s River 
at McPherson’s is the passage from the Picton into the Merigomish 
Carboniferous area. Here Lower Carboniferous grits containing 
a brine spring come up against the back of Medina strata, very 
little altered with characteristic Petraia and Lingule. These are 


succeeded by Clinton shales with cone in cone concretions and ` 


lingulæ nodules in abundance. In this district are two moun- 
tains with porphyry. Conglomerate, grit, argillaceous shale, and 
limestone of Lower Carboniferous age, have thus been formed 
contemporaneously. Then succeed alternations of sandstone 
and limestone and gypsum. Thus are formed limited areas of 
limestone in different geological positions and entirely discon- 
nected, The order of formation of the repeesefitative beds of 
limestone appears to be as follows :—1, The Black- pyritiferous 
limestone in closest contact with the Lower Helderberg slates 
having obscure’ brachiopoda visible, particularly by weathering. 
2. The Lithostrotian limestones of Springville and McLelian’s 
Brook, 3. Limestone strata with intercalary shales, below 
Springville Factory on the river, highly fossiliferous, containing 
Orthocera, Bellerophon, Gasteropoda, Conchifera, Crinoidea, 
and Fucoids. 4, Thick bedded limestone formed of an agglo- 
meration of minute Conchifera and Crinoidea, Above this are 
strata with teeth of cochliocus. This limestone appears to be 
of the same age as similarly formed limestones on the West 
Branch having Conularia. In the Silurian formation on separate 
anticlinals are~—-1. An apparently valuable bed (?) of limonite. 
2, A bed of fossiliferous iron oré of considerable thickness. 
3. Pockets of specular iron ore, These, although separated, 
are of the same geological age~-Clinton. The Medina and 
Lower Helderberg strata of the area examined, in their passage 
across rivers and brooks, form numerous waterfalls, some of 
which are mill sites. Fine exposures of Lower Helderberg 
fossiliferous strata in McLellan’s Brook and Sutherland's River, 
form the foundation of a mill dam in the brook and formidable 
rapids in the river. The Picton Coal Field is well known 
through the writings of Dawson and others. Its thick coal 
seams have been represented by columns in the International 
Exhibitions of London, 1862, Dublin, 1865, Paris, 1867. In 
the discussion which followed, the President called attention in 
an interesting zoological fact mentioned by Dr. Honeyman to 
one part of his @aper, viz.—the common cattle of the neighbour- 
hood in which he had found a,brine spring, resorting to such 
fountain and greedily drinking its waters. ‘Theesame habit was 
also to be observed in the wild buffal@ of the western pruiries, 
which annually resorted to certain well-known ‘“* salt licks” for 


a similar purpose, ° 


BERLIN - + 


Berlin Society of Anthropology, Ethnology, &c.—Prof. 
Virchow continues (Zeitschr. fur Ethnologe, 1870, yi.) his com- 
munications on the subject of the urns with sculptured face§, 
already treated by himself, by Nilsson, and by Kupfer; and 
also read a paper on ‘' Settlements belonging to the Stone age 
in Nieder-Lausitz,” &c., and a third on a visit to the West- 

halian bone caverns. Among the same transactions may 
e notéd a letter from Fisch on the §ramea, in which he 
derives the word from the old Gothic fram (the English 
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Jrom) and explains to mean a weapon thrown forwards, —* 
telum missile: the subject was again discussed ata late sitting 
(26, iv. p. 347). A paper was read by V. Martens on the ipn- 
plements used by the Drak: of the interior of Borneo: a letter 
from Kifpfer on the remarkable vases with human faces which 
were the subject of Virchow’s communication to the same society 
last March ; and a long paper, with woodcuts, on the vitrified 
stone sites of Oberlausitz by Prof. Virchow, which shows with 
what accustomed ability the great pathologist pursues the in- 
quiries which amuse his holidays. 


. "PARIS 


Academy of Sciences, March 6,—M. Henry Sainte-Claire 
Deville proposed to his colleagues to enlarge the scope of their 
proceedings, and to deliberate upon any subject relating to 
social matters which can be promoted through the instrumentality 
of science., This idea was warmly advocated and supported by 
M. Bouley, M. Dumas, and others, and met with only one 
opponent, M. Combes, general inspector for Ponts-et-Chausées, 
who said that such a step was contrary to the rules of the 
Academy, and that the Academy besides had no right to pro- 
nounce on a communication from its own members. But ultr- 
mately the discussion of the proposition was referred to a secret 
committee, which is to be held probably next week. This sitting 
was rife with discussion._-M. Faye having referred to a special 
committee the project of a railway to be constructed between 
America and Europe through the Aleutian Islands, General Morn 
piotested, saying it was merely wasting time to refer such wild 
schemes to members, and that the committee was, at all events, 
not bound to give any opinion at all. In spite of this protest, 
M. Faye referred the communication to a member in order to 
know from him if it was worth being sent before a special com- 
mission. —M. Delaunay and M. Bertrand disputed what was the 
precise opinion of M. Hopkins on the thickness of the solid 
crust of the earth. M. Delaunay said moreover that calculations 
proved it had no influence on the revolution of the earth, as no 
movement of the m®rnal fluid could possibly have any effect 
whatever.—M. Bouley declared that the flesh of animals infected 
with the cattle plague was not unwholesome for food. It is true 
that such flesh ts served out to poor people supplied from muni- 
cipal benevolent institutions. But such is not the view aken by 
the paying public, as the purchase of beef is falling, and the 
sale of mutton or pork increasing daily. The rinderpest is raging 
so severely in the herds destined for the revictualling of Paris, 
that very often carts loaded with carcasses are seen passing 
through the streets of the city.—M. Janssen was present at the 
sitting, and he is going to London, where he will arrive by the 
end of the present week. Many of the francs-fileurs have re- 
sumed their seats without any remark having been passed upon 
them. M. Becquerel the elder, the celebrated electrician, died in 
Normandy during the investment of Paris. He was about 80 
years of age. The water-tubs and towels disposed in case Prus- 
sian shells should set fire to the building have not yet been 
removed from the hall. 





BOOKS RECEIVED 


_Enctish.—The Natural History of the Strait of Magellan: R. O. Cun- 
ningham (Edmonston and Douglas) —The Story of Anstzus and his Bees : 
R. M. Millington (Longmans) —A Few Poems: E. Smith (Dunn and Fry). 
- The Ancient Geography of India : A. Cunningham (Trfibner and Co )— 
The Chronological itary of Animal Plagues from B cC. r490 to A.D. 1800: 
G. Fleming (Chapman and Hall). 


Forricn —(Thiough Williams and Norgate)—Die elgktrische Doppel- 
hebel: J, N. Czermak —Untersuchungen aus den Institute fir Physiologie 
u. Histologie in Graz 2t Heft: A. Rollett.—Echinologie Helvétique: 
Désor et de Loriok 
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Rovar Socizyy, at 8 30 —Description of Ceratédus, a Genus of Ganoid 

@ Fishes, recently discovered in Rivers of Queensland, Australia : Dr. Guin- 
ther, F R S.—On the Formation of some of the Sub-axial Arches in Man: 
G. W. Callender. ” 

SOCIETY or ÅNTIQUARIES, at 8.30 —On Photographs of Armenian Antiqui- 
u Capi yee oa Daur ciba a ie ie to aan in the 

eign of Augustus; W. H, Black, F.S.A.-—On certain inscribed leay 

lead ip the Brinsh Museum; W. De Gray Birch. e peor 

LINNEAN SOcIETY, at 88 

CHEMICAL SOCIETY, at 8. e 
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ROYAL InstrruTion, at 3 --Davy’s Discoveries: Dr. Odling 
LONDON INSTITUTION, at 7.30g~On the Colonial Question : 


Thorold Rogers, Mg. 
OR IDAY, MARCH 17. ° 


ROYAL INSTITUTION, et 9 —On tee Eclipse: J. Nornan Lockyer, F.R.S. 
RovaL COLLEGE OF SURGEONS, at 4 —On the Teeth of Mammalia; Prof. 
e 


Flower. ° 
« SATURDAY, Marcu 18, 
Rovat INSTITUTION, 2t 3 -Spirit of the Age: Mr. O'Neil. 


e 
Prof, J. E, 


° SUNDAY, Marca 19. 
Sunpay Lecture Soc:zTy, at 3.30.—The Total Eclipse: J. N, Lockyer. 
MONDAY, MARCH 20 d 


ANTHROPOLOGICAL INETITUTE, at 8 —Adjourned Discussion on the Racial 
Aspects of the Franco-Prussian War.—On the Migrations of the Georgians, 
Circassians, and Amazons, and their connection with the ibeto-Caucafian 
Race: Mr. Hyde Clarke ; 

ENTOMOLOGICAL SOCIETY, at 8 On Additions to the Atlantic Coleoptera: 
Mr. Wollaston. 

VICTORIA InstiTure, at 8—On some Curiosities of Ethnology :—Rev. J. 
H. litcomb. 

LONDON INSTITUTION, at 4—On Astronomy: R. A. P&&ctor, F.R A.S. 
(Educational Course. i 

ROYAL COLLEGE OF SURGEONS, at 4.—On the Teeth of Mammalia: Prof. 


Flower. 
TUESDAY, MARCH 21. 


~-Report on additions to the Society's Menagerie 


ZOOLOGICAL Sogery, at 
irds of Santa 


during the month of February 1871: P. L. Sclater.—On the 
Lucia, West Indies: P. L Sclater . A 
STATISTICAL SOCIETY, at 7.45—On Statistical Returns required by Parlia- 
ment: Mr, Purdy. 
Roya INSTITUTION, et 3.--Nutrition of Animals: Dr. Foster. 


WEDNESDAY, MARCH 22. 


GEOLOGICAL Socrery, at 8.—On the Passage beds in the neighbourhood of 
Woolhope, Herefordshire, and on the Discovery of a new species of Kungi- 
ferus, and some new land-plants in them: Rev. P. B. Brod, MA, 
F G $.—On the Cliffsections of the Tertiary beds west of Dieppe, in Nor- 
mindy, and at Newhaven, in Sussex: W Whrtaker, B.A., F G S.—On 
Nees and cther Fossils from the Devonian: Prof. J: W. Dawson, 


Sociery or ARTS, at 8.—On Drill, the Complementef the Preseat School 
Teaching : Major-General Eardley- Wilmot, R.A. : 
Royat. COLLEGE OF SurGEONS, at 4.—On the Teeth of Maman: Prof. 


Flower. 
THURSDAY, Marck 23. š 
RoYAL INSTITUTION, at 3.~-Davy's Discoveries; Dr. Qing. e 
Royvar Socrery, at 8 3c. 
SOCIETY OF ANTIQUARIES, at 8.30. 
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© BOTANICAL MUSEUMS 


fki keepiñg up at the public etpense of two great 
rival National Botanical Establishments, the one 
*in London the other at Kew, in a state of continual com- 
epetition with, instead of aid to, each other, whilst a third 
indepqndent one, also national, may occasionally come 
into collision with one of thea seems to be a waste of 
puhit money, without any advantage to scierfce or to the 
public, and attended with many inconvgniences, 

At the same time two great Botanical Museums and 
Herbaria, the one in connection with the Natural History 
Museum in Jeondon, the other with the Botanical Gardegs 
at Kew, working in harmony with each other, but for 
different purposes, and separated by a clear line of 
demarcation from the Economic Museums of South 
Kensington, would always be productive of gfeat benefit 
to science and gratification to the public. 

The main purposes of a Botanical Museum and 
Herbarium may be said to be threefold—the Study of 
plants, their Comparison, and their Exhibition ; the first 
purely sgientific; the second sometimes scientific, some- 
times popular, the third chiefly popular. For the first, 
Kew affords incomparable advantages, the second and 
third would probably be best promoted in town, pro- 

-evided always that*the two establishments work in perfect 
harmony, with unity of plan, both in general arrangements 
and in matters of detail. 

1. For®the clese Study of plants,—the only sound 
foundation upon which the science of Botany can be use- 
fully established,—for their accurate determination and 
practical classification, the requisites are: that the 
herbarium should be as rich as possible not only as to 
genera and species, put as to variations of all sorts and 
repetitions of the same form from different localities and 
stations ; that the herbarium should be a single one, the 
geographical arrangement beeng kept in subservience to 
_the scientific cfassification, and without any detached 
“smaller herbaria, except such definite historical ones as 
only requiras occasional reference like the books of a 
library ; that there should be good accommodation for the 
sorting*of unnamed collections and fresh arrivals, ample 
means for the dissection and examination of specimens 
notecnly by the staff of the establishment, but also 
by scientific botanists in general, who, under special regu- 
lations, are allowed to work in the herbarium, and store- 
rooms for duplicates required for exchanges, &c.; that 
there should be in the same suite of rooms as the her- 
barium a botanical library, as complete as possible, and 
aseries of drawings of plants, also as complete as possible ; 
that the herbarium should be in close connection with the 
national collection of living plants; and that it should be 
under the keepersiip of a resident scientific botanist, with 
the requisite staff of scientific assistants, AH these essen- 
tials are at present afforded by the Herbarium at Kew, in 
a degree far beyond what can be met with in any otber 
establishment at kome or abroad. 

2. The Comparison of plants—their practical and 
rapid determination without dissection, or the obtaining a 
general idea of natural groups from the Order down to 
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the Species, as required by the general naturalist, by af 
follower of sciences in immediategonnection with botany, 
especially the paleeontologist, or by the mere amatefir— 
demands avery different herbarium arfd museum from that 
of the working establishment. It should consist of ac- 
curately named select specimens, representative ôf as 
many species or well-marked varieties as possible, without 
duplicates in the same collection. It might be advanta- 
geously divided into two separate collections, one a general 
typical one, the other geographical. 
also of leaves and of fruits, all accurately rfamed, and so 
arranged as to enable them to be rapidly glanced over, 
would be most useful to the palmontologist. Such a 
museum would require no space for the sorting and 
determining of unnamed collections, nor for the ‘storing of 
duplicates, and no provision for the dissection of specimens 
except for the personal use of the keeper and his assis- 
tants, being supplied only with such tables or other 
appliances for consultation as are usually required in 
a library. Its library should be extensive, but select 
rather than complete, and should include various palzeon- 
tological and other works on kindred sciences, not required 
in the working herbarium. It should be in near connec- 
tion with the National Museums for kindred sciences, 
especially with’ other paleeontological collections. The 
keeper should be,a scientific geologist, as well as botanist, 
and would require probably but one scientific assistant. 

3. The Exhibition of plants, or rather of botanical speci- 
mens, is for the purpose of exciting the interest and 
gratifying the curiosity of the general pulslic,°and for this 
a herbarium, strictly so-called, is of no use—the public 
would never look beyond the outside of the cases. It re- 
quires the display in glass cases of such selected specimens 
of plants or their parts, accompanied by explanatory notes 
and diagrams, as may give at a cursory glance some idea 
of the characteristic features of the principal groups of 
plants ; and to these might be usefully added a few speci- 
mens remarkable only for their beauty or singularity, for 
the purpose of attracting the eye, and riveting the atten- 
tion of the observers. As these specimens, when once 
placed, require no further handling, and no care beyond 
the :nspection of an ordinary assistant, and as the objects 
of visitors to such a Museum would be much promoted 
by a ready connection with the public Museums in other 
branches of natural history, it would seem highly advan- 
tageous that it should be attached to the herbarium for 
comparison, and form part of the London Botanical 
Museum, in close proximity to the National Museums of 
Zoology and Geology. 


We have now no Museum in any degree adequate to` 


these two purposes of Comparison and Exhibition, but 
were the two national collections of the British Museum 
and Kew combined, all unnamed plants, duplicates, and 
specimens of interest only to the scientific botanist, xe- 
moved to Kew, and in return, from the immense mass of 
materials there accumulated, ‘the London herbaria cem- 
pleted by accurately-named representative specimens, 
there would result collections richer in species and far 
more useful than any actual Continental ones, and as 
science advances and materials increase, these =ollections 
would be constantly kept up to the mark by named speci- 
mens from Kew, whilst their scientific arrangement and 
application to use could not be under A amer nan better 
Y 


e 


Separate collections. 


or 


* 


e appropriately placed various pre-Linnean and other bo- 


j qualified than that of the recently-sppointed kecper of 


attempting there anything corresponding with the Museum 


“come into competition with the economic -collections at 


è behind Rim. 


the botanical departmefit of the British Museum. 
In this London, Botanical Museum would be ajso 


tanical collections, having only a historical or other 
adventitious interest, but there would be little use in 


of Economic Botany, which has acquired so much im- 
portance, and is so well placed at Kew. That could only 


South Kensington, but all prejudicial collision between 
the two is clearly avgided, and each one will increase its 
own practical utility by strictly adhering to the rule that 
at Kew the products are arranged according to the plants 
they are derived from; at South Kensington, according 
to the uses they are put to. 


POPULAR ORNITHOLOGY 


Cassell’s Book of Birds. Translated and- adapted from 
the text of the eminent German Naturalist, Dr. Brehm, 
by Thomas Rymer Jones, F.R.S., Professor of Natural 
History and Comparative Anatomy in King’s College, 
London. 400 woodcuts and coloured plates. Parts I. 
--~ALV. (London: Cassell, Petter, and Galpin ) 


Po wishing to be misinformed on the subject of 

Ornithology should obtain and read the “ Book of 
Birds ” now in course of publication by Messrs. -Cassell, 
F eurei, and, Galpin, and recommended by them to 

“ everyone who wishes to know all that is known about 
birds.” The advertisement whence these words are quoted 
also tells us that the work, when completed, is to contain 
“upwards of 400 engravings, embracing every species of 
birds known to exist ;” but as on a moderate computation 
some 12,000 species of birds have been described, it is 
pretty clear that to fulfil that promise each engraving 
should represent 30 species or thereabouts. The most 
cursory inspection of the portion published (and we have 
the fourteenth part lying before us) will show that nothing 
of the kind has been done, and that many groups are left 
without an illustration at all, 

Furthermore, the work is announced as “ translated and 
adapted from the text of the eminent German naturalist, 
Dr. Brehm, by Thomas Rymer Jones, F.R S., Professor 
of Natural History and Comparative Anatomy in King’s 
College, London,” a collection of assertions which we 
take the liberty of questioning. We are aware of the 
recent existence of no fewer than four German naturalists 
of that name, all of them, we believe, entitled to the 
doctorial prefix. Of these four, which is the one whose 
labours are chosen for the exercise of Prof. Jones’s 
industry in translation and ingenuity in adaptation ? The 
eminent Dn Brehm ought, of course, to be the answer ; 
buf then the most“ eminent”—that is the best known 
and’ most prolific writer of the four—was Dr. Christian 
Ludwig Brehm, who, having attained great notoriety as a 
“ splitter” of species, died at an advanced age some half- 
dozen years since, leaving two of hisathree bedoctored sons 
Now, Dr. Brehm, the father, among his 
many works certainly never published one which could be 
“adapted ” to the form of Messrs. Cassell’s “ Book of 
Birds : ? nor did Oscar Brehm, the son, who died in his 
father’s lifetime. e The question is therefore natrowed -to 
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tre woks cf the survivors. Of these Dr. Reinhold 
Brehm has contributed, several ornithological papers to 
journals, but ndhe @f any great importance, apd there is 
eno need to accredit him yith the authorghip of any work 
at all resembling the present. It seems „therefore that 
Dr. Alfred Brehm must be ig the eyes of the English 
publiskers and translator “the eminert Dr Brehm.” We 
are inclined to believe that the production we are now re- 
viewing is his offspring, whether he deserves to be called® 
“the eminent German naturalist” or not, and that@t has 
not hitherto been printed, since an examination of his work, 
“Das Leben der Vogel,” from which some of thé illustrations 
in the present book are taken, fails to show that its text 
furnishes the groundwork for “Cassell’s Book of Birds.” 

Having thus justified, as we hope, our doubts as to the’ 
“Book of Birds” originating from “the “eminent Dr. 
Brehm,” we must further express our doubts as to Prof. 


' jenes beiffg the translator and adaptor of it from the 


German of,another naturalist of the same name. Here 


, our doubts, ıt may be thought, do not rest upon so satis- 


factory a base ; -but the meritorious work by which Prof. 


Kingdom,” shows that its author is gifted in no common 
degree. The character of Professor Jones’s volume 
was and is caution and accuracy, the character® of 
the “ Editors Introduction” to the “Book of Birds” 
is the reverse. Here is an example. Its writer 
says (p. 17): “In order to render fbe following ac- 
count of the structure of a bird’s skeleton intelligible to® 
the non-scientific reader we have delineated thaf of the 
Goose,” and a reference is added to “Fig. 19,” which 
faces these words. Now we scarcely exffect that. we shall 
be believed, but it is an undoubted fact that there is no 
figuie of a Goose’s skeleton at all, and that “Fig. 12” 


Pigeon ; while so far from the inference being true that 
the editor has “delineated” the sulsject for the express 
purpose of enlightening his readers, We must declare that 
the woodcut in question is a very bad enlargement of 
what has been for years å stock-figuregin anatomical 
handbooks. We do not pretend to know its origin, but 
we have now before us a far better copy of it in a Swedish 
work,* and it has been repeated in manyother®ooks. That 


Prof. Rymer Jones has been guilty of such 2 blunder, 


to say nothing of sucha swggestzo falsi as this, we hold to 
be incredible. Again we have close by another woodcut 
(p. 22), which we are told represents “A young chicken 


shortly after its escape from the egg.” Now we cannot 
i 


believe that such an explanation was written by Prof. 
Rymer Jones, for he must well know the figure to be that 
of a young Blackbird assuming the first or nestling 
plumage, as it is rightly said to be in the “ Catalogue of 
: the Physiological Series ” of the Museum of the College of 
| Surgeons, where (vol. ii. Part II. p. 312, pl. xlv. fig. 4), 
Those who 
can believe that Prof. Rymer Jones does not know the dif- 
ference between a Goose’s skeleton and a Pigeori’s, and 
between a Chicken newly hatched and a Blackbird just 


_ab§ut to leave the nest, ‘may believe it, we unhesitatingly 
' declare we do not. . 


But it might be urged that all these matters are of little 


* “Grundlinier tll Zoologiens Studium,” af Karl Torn (Stockholm, 
1870) gded.i p. 87. ° 


Rymer Jones is best known, his “ Outline- of the Animal ®} 


represents the skeleton of a bird so entirely different asa e 
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“consequence ; that 12,000 birds obviously cannot be 


figured in 400 engravings, and „the statement was only 
intended- to mean that the work gs profusely illustra- 
ted; that “Engligh readers do got care a button whether 
there are as many Brehms as birds,.or what books they 
write; and that diaboligal agency in the, press may 
blunder as to woedcuts or their explanations. Suppose 
we grant all this, and consider the rest of the werk. We 
have expressed doubts as to the authenticity of the 
“Edieor’s Introduction,” but even if they are rightly 
founded, the affair may be condoned should the translator 
arm adaptor have performed his task well. We imagine 
that the first duty of a translator is to give an exact 
rendering of every phrase or name in the original, and it 
becomes necessary to see how far this has been done in 
the present fstance. If there is a foreign bird well-known 
in this country, it is the common Grey Parrot-—here we 
are taught to call it the “ Jako” (p. 35), which fhay well be 
its German name but js not an English one. ẹ So also the 
great South-American group of Tanagers are throughout 
(pp. 150-155) “Tangaras” A similar case is that of the 
Serin, which is left (p. 106) under its. Teutonic appellation 
of “ Girlitz,” which common German idiomatic term 
is comically rendered (p. 107) “a little pair ;” and the 
BRtishepublic has to find out as it best can that by “ Tree- 
Falcon” (p. 30 $) is meant our well-known summer visitant 
the Hobby, though under the latter name it has flourished 
for hundreds of years. Indeed, the translators igno- 
rance of his subject is manifest on almost every page, 
but nd&where is it so remarkably displayed as when 
he intreduces (p 50) the word “ Dronte,” without the 
slightest® appar€nt perception that by it is meant our 
old friend, the Dodo! Further proof of his incom- 
petency for his task is shown by the mistakes (which 
cannot all be misprints) in the names of naturalists ; thus 
we have “ Jerdan ” (p. 30) for Jerdon, “ Speke” (p. 39) for 
Spix, “ Boja” (p. 126) for Boie, and “ Nardoi” (p. 300) for 
Ngrdvi. That a comesponding indifference to the niceties 
of scientific nomenclature should be exhibited is, of course, 

to kg expected; but, setting Sside such untechnical forms 
as “ Corys ada arborea” (p. 204) and “ Cecropis- 
firundo-domestica” (ii. p. 105), we can hardly think that 
Dr. Alfred® Brehm could have ever said that Linnzeus 
named æ bird Derolypus accipitrinus and Derotypus 
coronatus (p. 42), and we must suppose that the original 
sentence has been misunderstood. 

Another instance, if another be wanted, to prove the 
inaptitude of the translator for his work, is the confusion 
existing in his mind between words like “variety,” “ race,” 
“tribe,” “family,” and even “order.” However much 
naturalists may differ as to the limits or value of the 
groups thus designated, all are expected to have clear 
notions as to what the terms mean. The translator of the 
“ Book of Birds” jumbles them together, and thus raises 
fresh doubts as to his identity with Prof. Rymer Jones. 
We have “varieties ” spoken of (p. 92), where species are 
clearly meant ; “race” (p. 55 and p. 150), when something 
at least as comprehensive as a family is intended; “tribe” 
(p. 47 and p. 122) without any definite meaning at all ;and 
“ family” (p. 43 andii. p. 136) in a sense as obscure ; while 
“ order” is used so vaguely that in one place (p. 23) it in- 
cludes all the parrots and some other birds, which last, 


‘when they come,to be described (p. 83) are spoken of as 
E 9 
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forming an “order” of themselves, so that we hav an 
“order” within ane“ ovder,” wheredt our reader will probably ° 


egclaim “ Disorder!” Dr. Alfred Byehm may have some 


queer ideas as to classification (of which more imme-® 
diately), but we feel sure he never committed such g high ° 


crime and misdemeanour as this. 

Having thus noticed some of the shor'comings of the 
translator, we must say a few words on the author’s treat- 
ment of the subject. 
on classification, but it is not easy to ascertain what they 
really are, for no scheme of arrangement is given. Enough 
however 1s to be gathered to show that they are somewhat 
peculiar if not original. We do not quarrel with him on 
this account. In the present state of ornithologigal science, 
its teachers, as well as its students, may well be pardoned 
for not adopting any plan already promulgated ; but in a 
work intended for “ everyone who wishes to know all that 
is known about birds,” it is only reasonable to expect 
that the projects of prior systematists should receive some 
attention, and due cause shown why such and such 
arrangements are inadmissible or the contrary. Now we 
cannot find anything of the sort here. It is true that the 
author begins by remarking (p. 23) that ‘it is usual in 
most ornithological works to place the Vultures first, but 
they are “the most disagreeable and least intelligent 
of the race” (admirable and philosophical reasons for 
deposing them !), and he recognises in the Parrots the 
“ qualifications'most fitted to entitle them to take prece- 
dence.” For them accordingly he constitutgs a “ distinct 
order under the quaint but expressive names of Crackers 
(Enucleatores)”—we will not copy the printers bad spell- 
ing of the Jast word. Many ornithologists will so far 
agree with Dr. Alfred Brehm, but we read on, and to our 
surprise find that this order is “ by no means limited to 
the parrots ; it includes various other-seed-eating birds, 
chiefly belonging to the passerine tribes, the resemblance 
of which to parrots has been in some cases generally 
acknowledged in selecting the names ordinarily conferred 
upon them. Thus, the Crossbills have long been known 
in Germany as the Fir-tree parréts, and, on the other 
hand, the epithet of Sparrow-parrots, applied to some 
races of climbing birds, clearly shows the relationship 
that exists between these generally dissevered groups.” 
Yet a few words more are needed before we conclude. 

There is Science, and Science falsely so called. Itis a 
rank offence to give the stone of science falsely so called, 
instead of the'bread of true science, and this is what all 
concerned in the present work must be held to have done, 
while to back up the imposture by assertions which are 
palpably or presumably untrue, is an aggravation of the 
crime, and like all crimes, its commission is a mistake. 
There‘is no mofe erroneous belief than that a book to be 
popular cannot be scientific, for numerous aresthe scientific 
books which have attained toa high degree of populatity. 
But scientific books are under a heavy disadvantage when 
they have to struggle for existence amid a growth of 
specious pretenders. The young beginner full of 
enthusiasm knows npt at first to distinguish the wheat 
from the tares which surround it. The duty, therefore, * 
of everyone who does know the difference, is to point 
out and bind the tares for the burning, and in doing this 
he must not shrink from expressing his opinion of those 
who sowethem. We have heard it sajd that it matters 


+ 
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We have just referred to his ideas ° 
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D% how rubbishy a book of Natural History may be, 
for, provided that it be of such a kind,as to command a 
larg® sale, it must foster a taste for the subject among 
the million. This fsa most pestilent doctrine. If the 
tares occupy the ground, how can the wheat grow? and 
the publication of every book of spurious science pre- 
cludes the publication of a really scientific book on the 
same subject. 





«© OUR BOOK SHELF 


The Arts in the Middle Ages, and at the Period of the 
Renaissance. By Paul Lacroix, Curator of the Imperial 
Library of the Arsenal, Paris. (London: Chapman and 
Hall, 1870.) 


A TASTE for art usually comes to us somewhat late in life, 
because, in nine cases out of ten, tHe taste is not culti- 
vated or developed till long after school life. We have, 
in fact, no regular art education in this country, although 
endeavours are being made at South Kensington to form 
Art Schools, and to accumulate art students. A love for 
high art is certainly more common in France and Italy 
than in England, and this is partly accounted for by the 
fact that some education in the first principles of the 
arts is given in all the government schools and colleges. 
The work before us is well calculated to foster such tastes. 
It discusses not alone the principal arts :— We pass in 
review,” says M. Lacroix, “all the Arts, starting from the 
fourth century to the second half of the sixteenth. Archi- 
tecture raising churches and abbeys, palaces and public 
memorials, strong fortresses, and the ramparts of cities ; 
sculpture adorning and perfecting other arts by its 
works in stone, fn&rble, bronze, wood, and ivory ; paint- 
ing, commencing with mosaic and enamels, contributing 
to the decoration of buildings jointly with stained glass and 
frescoes, embellishing and illuminating manuscripts be- 
fore it arrived at its highest point of perfection, ‘vith the 
art of Giotto and Raphael, of Hemling and Albert Durer; 
engraving on wood and metal, with which is associated 
the work of the medallist and the goldsmith ; and after 
attempting to touch upon playing cards and niello-work, 
we suddenly evoke that sublime invention destined to 
change the face of the world—Printing.” Although M. 
Lacroix speaks above of passing in review al? the arts, 
we notice at once that he has mixed up the fine and the 
useful arts, and omitted some of each of them. More- 
over, he has chiefly discussed what we call the “ decora- 
tive arts.” Poetry is omitted altogether, and the only 
account of music is given under the heading “ Musical 
Instruments.” 

The book itself is gorgeous. It is well printed, and is 
full of good engravings and woodcuts. Moreover it con- 
tains nineteen excellent chromo-lithographs, by Keller- 
hoven, the most notable of which are the sixth (“ Biberon 
of Henri Deux Faience”) and the thirteenth (“The 
Dream of Life,” a fresco by Orcagna). We have no book 
in our own language which satisfies the want, which 
must so often have been felt, of a work of this nature. 
It is a positive art-educator, and what wih the appoint- 
ment of Professors of the Fine Arts at Oxford and Cam- 
bridge, and the appearance of a few works of this kind, 
we may hope before long really to possess wh this country 
some critical taste for all that is beautiful in art. . 

2 s G.F. R. 
Descriptive Travel and Adventures; or Hubert Preston 
Abroad. By Catharine Morell. dited by J. R. Mo- 
e rell, fotmerly one of Her Majesty’s Inspectors of 

Schools. (London: T. Murby.) 

WE hope this is not a sample of “The Consecutive Nar- 

rative Series of Reading Books,” of which it appears to be 

the 6sh volume, for the sake of the unfortunate youths 
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in whose hands they may be placed. We scarcely know 
a book which we should take greater pains to keep out of 
the hands of yoyng people eager for knowledge. It is full 
of the grossest an most palpable blundersse We will 
equote the three first we game across, giving chapter and 
verse, as we hardly expect to be believed without affording 
our readers the opportunity of yerifying our quotations for 
themselves, if they wish to. hen wę read (Chemistry, 
p. 83) that “ quicklime is simple carbonate of lime taken 


from the limestone of your mountains !” we thought we | 


had pitched upon a curious slip of the pen; when we 
found that “ marsupials,” (which. by the bye, are Bnown 
as being animals kat pump instead of run) “ are peculiar 
to Australa,” and “the tiger peculiar to the New Worldd !” 
(Growth of Plants p. 173) we opened our eyes with 
astonishment ; and when we were told that the elephanti 
chews the cud /// (The Elephant, p. 197). we closed the 
book in disgust. Surely any boy on the lowest form of 
anf school which the gentleman who edits the book 
“formerly inspected,” would have set him right on all 
these pointa Seriously, it is very sad that at this time of 
day it should be found possible to circulate such rubbish 
under the n@me of instruction in science. If this is what 
is to come of inspecting schools, the less we have of it the 
better, till we have trained up a staff of inspectors ac- 
quainted with at least the rudiments of science. 


LETTERS TO THE EDITOR , @ 


[The Editor does not hold himself responsible for opinions expressed 
by Ais Correspondents, No notue ts taken of anonymous 
communications, | - 


The Teaching of Science 


I aM the principal of a private school. I hafe long. 
taken an interest in science, and have, by proceeding very 
gradually and cautiously, succeeded in makinggS cientifec Teach- 
ing for a limited time m the week a part of the regular school 
course. There are many more difficulties, however, in the way 
of this than some of youi off-hand devotees of science seem to be 
aware of, ° 

Not the least of these is the decided opposition of some parents, 
who object altogether to any portion of their sons’ time being 
devoted to that, the direct practical use of which they do not see. 
My school may be divided into three classes ;%hose who are 
preparing for one or other of the public schools; those wio 
are preparing for special examinations at Woolwich, and those 
who will complete their education with me, The first @wo 
classes cannot afford to lose any time upon any subject 
that will not tell directly upon the examinations to which they 
are 1espectively looking forward, otherwise the result might be 
the loss of a scholarship in the one case, and in the other the 
loss of a place altogether. And how utterly void of #1 chance 
Science 1s, in the former case at least, you can well judge. So 
that until our Public Schools set us the example, it is very little 
scientific teaching that we can give to this class of pupils at all 
events, While with regard to the last class, all that parents 
‘wish is that their sons should receive a classical and general edu- 
cation ; but any meddling with Science I can assure you some of 
them look upon “as simply an amusement of the master’s, ob- 
tained at the expense of their sons’ time. Nevertheless, as I have 
already said, I have made Scientific Teaching a regular part of the 
school course for a short time every week, and am only prevented 
from extending it much further by the causes named above. The 
subjects we have taken up hitherto have been elementary physio- 
logy and chemistry. For the former we have used Dr. Mapother’s 
‘©The Body and its Health,” while one or two of the elder 
pupils have gone on to Huxley’s “Elementary Lessons in 
Physiology.” And when it 1s considered that the average age of 
our pupils is only about twelve or thirteen years, I think this is 
as much as could þe expected. For chemistry, we have ‘been 
very puch puzzled to finda suitable text-book ; for though there 
is no want of really first-class books, we have not been able to 
obtain what we wish. Both Wilson’s (published*»y Chambers) 
and Roscoe’s ‘‘ Elementary Lessons” are too long, and (considering 
the objections of parents named above) too high in price for 
‘school boys. "What we want is something about half the size 
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and price of either of these, which might be made the ground- 
work for lectures. As it is, we have been compelled to depend 
upon lectures alone, illustrated by experiments, in which the 
se themselves are allowed to havé as much share as possible. 

should bê much obliged to any of yður readers who could 
direct me fo any text-book likely tẹ meet the want I have indie 
cated. We are now intending to combine with the subject named 
above a little Natural Philosophy ;* antl I may addy that we 
have already had, some tim@ ago, a twelve -months course on 
‘electricity, with experiments. xi 

I think, however, that the whole subject of Science Teaching 


è in schools wants treating by some master hand; and if some 


such wan as Prof. Tyndall, for instance, who, in addition to the 
highest scientific attainments, knows something about the practi- 
cal ¢fficulties of the matter, would enter into the whole subject 
in “your columns, -advising what to teach, how to teach it, 
and what books to use, he would, I am sure, confer a real 
b@nefit upon Science. We have heard enough about the 
want of it; we want now to be told by competent authority how 
the want may be best supplied. And [am able tosay from 
my own personal knowledge. that there are heads of sch@ols 
quite convinced of the importance of the subject, but utterly 
ignorant how to set about remedying it. Upon,this point I 
wish to be very emphatic, and indeed it was chiefly for the pur- 
pose of urging this that I began this letter, knowing as I do 
well, both from observation and experience, the practical diffi- 
culties of the subject; difficulties which are much, very much, 
greater than your enthusiastic philosophers have any idea of. 
I hope, however, that if the subject be taken up at all, it will be 
by some one practically conversant with it, who can give advice 
which will be worth taking, 


@ M. A. 





„Forms of Clouds 


CLOUDY formations worthy of being noticed have been observed 
by me during the Week. On the &th I chanced to take a walk with 
M. Gustave Flourens, who has since been sentenced to death 
by cour&martial. At five o’clack we witnessed many ribboned 
clouds pagallel to each other, and so long that they appeared to 
radiate fæ@m a cgmmon focus, These ribboned clouds termi- 
cated abruptly just over our heads, and their extremities were 
noalescent, so that the appearanée was one of a feather with the 
vanes of the quill emanating from ane side. The wind was blowing 
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perpendicularly to the vanes and parallel to the quill, This ac- 
cufiulation of matter was evidently owing to the purity of the 
airon the other side of the singular cloud-edge. 

I witnessed again these phenomena on the gth and on the 
roth of March, but not so well. On the oth and roth I also 
observed two solar halos well defined. The halo had a pecu- 
larity of its own. The clouds adjoining the edge were tinged 
most delicately with violet on the south-easterly side. The evening 
was stormy and rainy, which is consistent with the theory I have 
advocated that halos are a prognostic of bad weather. 

W. DE FONVIELLE 





The Limits of Numerical Discrimination 


J 

THE solution of the Problem “how many objects can a 
man count at once?” is not general, but depends especially on 
the grouping, position, angular distance, similarity and natuge of 
the objects counted, as well as on the experience and health of 
the person whe counts them, . 

(This is written under the supposition that the word ** count” 
means “‘tell the number of,” not ‘‘begin, one, two, three,” 
which of course cannot be done simultaneously. ) 

é 


NATURE | 





e 405 . 


' As an example of the operations performed in counting, take e 


the card ‘‘ten of diamonds.” The player passes his eyes up'and 
down it, recognises it to be the tenp discriminating it from the 
other cards, calls it by its name ‘‘ten,” and then, if he like8, can 
cdunt separately the pips on the card, ¢  . 


+ 


This is a case in which the number of the card is reeognised °? 


as its name, and many others could be adduced in which much 
higher numbers arranged symmetrically could be recognised at a 
glance without counting. ; + 

A person habituated to counting would divide the objects into 
groups with which he was best acquainted, in a way depending 
on their position. 

To show that running the eye over the object is not necessarily 
conscious, or the very operation of counting—elf anyone on a 
fine sunny day looks through a latticed window for some time 
and then shuts his eyes, he will be able to count a great number 
of panes in the impression on his retina, or wherever it is. 
(Compare with this operation that of recognising a person after 
he has passed out of sight.) f è ` 

Looking ata collection of objects in counting by groups is 
governed by the same laws as looking ata single complex object, 
and naming follows after the object has been properly discrimi- 
nated. I can imagine that a person naturally gifted with a 
memory for form ot a certain kind, could by practice at once 
recognise the number of a large quantity of coins scattered at 
random, inasmuch as the number would be sharply discriminated 
from the one higher %nd the one lower, just as a shepherd dis- 
criminates sheep, which to other eyes are alike, and if he can 
discriminate 36 from 35 and 37, there is no necessity for him to 
count 36 to say that 36 are there. That can be done afterwards, 
There should be no astonishment that anyone should possess this 
power, for after all what is it in comparison to the marvellous 
faculty we have of seeing highly complex objects at once, which 
we can analyse to a certain extent; but in no way resolve into 
the elements of the synthesis. The discrimination between red 
and yellow, between one note and the next, seems to demand 
much finer powers of the memory; but we are not astonished 
at it. ; e me 7 

- The explanation of many wonderful mentaf and manual feats 
depends on: the same marvellous faculty of apprehending and 
cousidering as one that which formerly could be only considered 
as very many. Reading words, playing a musical instrument (Whether 
with or Without notes), writing, tying knots, doing needlework, 
the manufacture of évery useful thing, all are acquired through 
the same faculty of changing several simple movements into one 
complex movement, which is treated as one, and can be named 
as one, even before ıt is analysed. It is only fair to infer that 
counting by groups is an art which may be learned, and, if worth 
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the while, carried to a high degree of practical excellence. i 


Your correspondent ‘‘J, B.” (March 9) illustrates Dugald 
Stewart’s view by the examples of two beans and two eyes; 
these do not prove anything in regard to mental attention, but 
only that they were not both opposite a esha of the retina with 
which the observer could see most comfortably. If they had 
only a small but perceptible angular distance, and did not dazzle 
so as to tire the eyes, what he mentions would probably not have 
occurred, He could remember them both together and then 
count them as well as if he were actually looking at them. 

Eccles, March 14 R. V., 
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Books Wanted 


- COULD you kindly inform me where I could obtain the fol- 
lowing works mentioned by Sir John Herschel in his ‘“‘ Discourse 
on Natural Philosophy,” viz.—Bracconot, “ Annales de Chimie,” 
and ‘‘ Dr. Prout’s Account of the Experiments of Professor 
Autenrieth, of ‘Bubingen,” Phil. Trans. 1827. My efforts to 
obtain these books have hitherto been in vain; if you could assist 
me, I should feel much’ obliged. " 

Newbridge, March 12 H. J. WATSON 





Quinary Music 

Your correspondent, Beacon Lough, will fifid a very effective 

specimen of this division in the concluding Allegro to the glee 
“The Gipsy,” written By Wm. Reeve. W. R. M. 





The Earthquake 


THE earthquake, which caused considerable alarm throughout 
the North of England on the night of the 17th, was felt severely 
here between 11.5 and 11,10 P.M. The sky, which had*been 
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avas again completely covered at 11.15. The barometer was 
heaving during the night, hyt no special disturbance is registered 
on the photographic curve; the corrected reading at 11 P.M. 
was 29°887, and 29’885,at 115 11, 


@ 
e The rjse of temperature was rather sudden just before the 
e passage of the earth-wave, attaining its maximum, 43°4° at 


1rh yys, the wet bulb being then 42°4°. 

For most of the afternoon the wind was W.S.W., and was 
changing from W.N. W. to S.W. between 11 P.M. and inidnight ; 
at the time of the shock it was due W. It was blowing gently 
at the average rate of some thirteen miles an hour from the 
previous midday, and at scarcely four per hour after midnight. 
At 10 P.M. its vglocity was nine miles an hour. 

The trace on the magnetic declination curve shows that the 
magnet was moving rather rapidly from W. to N. when the 
shock occurred, and a slight irregular movement at 112 1™ may 
be due to the earthquake. ‘The magnets were very quiet before 
IO P.M., ang disturbed from 10 until morning. : 

The shock was felt very generally throughout the neighbouring 
villages. 

The sound is generally described as that of a strong gust of 
wind, followed by a noise resembling the passage of an express 
train over a wooden bridge. This was followed by a very dis- 
tinct rocking of the furniture, beds, and walls ; the whole of the 
houses seemed to shake violently, and the floors to rise ; the 
rooms swayed backwards and forwards several times. The 
motion was violent enough ty awaken persons from their first 
sleep. Many thought that part of the building had fallen in, or 
that something heavy had tumbled down ina room over-head. 
The rushing sound and crash were followed by a rumbling noise. 
The motion appeared to begin suddenly, to grow stronger for a 
time, and then to die away. It was more regular and powerful 
than the shaking from a heavy waggon in the houses of an old 
street. 

The time the whole disturbances lasted is generally estimated 
at about half a minute; but this, I should- be inclined to think, 
iy ExCesriVe. e - 

The direction of*tffe motion is supposed by most to have been 
from E. to W, S, J, PERRY 

Stonyhurst College Observatory, March 20 





ALL who are acquainted with the North of England are aware 
that the districts comprising the counties of Northumberland, 
Durham, and Yorkshire, are physically divided from that occu- 
pied by those of Cumberland, Westmoreland, and Lancashire 
by a ridge or watershed, formed by the Pennine chain, which is 
a range of hills averaging 1,700 feet in height, composed of 
Lower Carboniferous strata; through the centre of which runs 
the Pennine or ‘‘ Anticlinal Fault,” which has the effect of throw- 
ing the strata in a downwards direction to the east and to the 
west, like the slopes of the ridge of a roof of a house. ; 

To the west of this ridge, in Lancashire, are low undulating 
plains of Coal measures, and Triassic rocks, much ‘faulted and 
covered with glacial drift, and in Cumberland and Westmoreland 
the high mountains and deep valleys of the Lake District mter- 
vene between it and the sea. These mountains, composed o 
Silurian rocks, existed as such, long before the anticlinal fault 
heaved the Pennine chain into existence, and long before the 
Oolite strata, forming the high Yorkshire Wolds on the 
eastern side of the watershed were deposited at the bottom 
of the sea. In the West Riding the moors have been cut, by the 
long-continued action of running water, into the deep ‘ravines, 
or vales, which form so characteristic a feature of, that district, 
Tt 3s an interesting question to observe how far this general 
ariangement of country, and the strata of whigh it is composed 
and the dislocations which the latter has suffered, appear to affect 
the direction, kocalities visited, and the distribution of the lines of 
greafest intensity, of the earth-wave which visited the northern 
counties on the night of the 17th inst. The tract over which it 
was fglt, as far as at present known, would be com ised within 
a circle, with a ceptre about ten miles due east of Sedbeigh, the 
diameter of which would be a line drawn from Dumfries to Don- 
caster, the farthest limits to the north-west and to the south-east, 

eiespectively, to which the earth-wave extended, The greatest 

effects appear to have been experienced in a belt, about thirty 

miles broad, running inside this circle, the Inner margin running 

along the towns of Scarborough, New Malton, York, Leeds, and 

Bradford, Preston, Longridge, Kendal, Penrith, Carlisle, New- 

castle and Sunderland, and thence probably passing out to sea 
@ ` y . 
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Š oa during the evening, suddenly cleared up towards 11 P.M. Li and curving round to Scfrborough. The outer margin, or circle 
bu 


before mentioned, runs by the Humber, Doncaster, Manchester, 
Salfoid, Roby, Huyton, Seaforth, Southport, and probably for 
some distance out to sea, Blackpool, west of Ulverstone and 
Coniston Lake, Dumfri&s, by the north of Tyneside, sto the sea. 
df this belt be drawn on a map, it will be seen that that gegment of 
the circle which occurs from Sunderland to Scarborough, falls en- 
tirely out to sea, and*ugs to the present time the earthquake 1s 
not known to Mave been felt on th® coast between these points. 


It wouldstherefore appear probable that this Garth-wave traversed e 


the country in a circular belt, the entire north-eastern segment 


and the outer margin of the Lancashire portion being beneath the @ 


sea; that the area of greatest intensity was near theginner 
margin, but especially at Preston, Lancaster, Ulverstone, and 
Blaydon, near, Newcastle ; that the area in Yorkshire, -withm 
this belt, was not entirely free from the shock, as it was sligtly 
felt in Wensleydale agd Swaledale, on the eastern slopes of the 
Pennine chain, ° 

At Preston, where the earthquake occurred at Ir.4 P.M. 
Greenwich time, the motion I observed to be from. south-east to 
nogh-west ; the oscillation was considerable; aði the hollow 
noise, which commenced and ceased with the vibration, resembled 
express trains running in underground tunnels. The air was 
close and oppressive, the wind S.W., the night starless and 
hazy, and the sky from the N.W. to the N.E. covered- by a 
peculiar glare, resembling an incipient aurora, which lasted until 
1.30 A.M. ‘ 

In several places more than one shock is reported to have 
occurred : thus at Singleton Brook, Manchester, the first’ ‘shock 
occurred at 10.56; the second, lasting two seconds, at 11.5; 
and the third, lasting four seconds, half a second after, 
Two shocks near together were also felt at Leeds, ghe 
secund bemg the sharpest, which was felt at Armley, 
Headingley, Woodhouse, New Leeds, Chapeltown, and 
West Bar. Two shocks also. ocurred at Kendal, the first at 
6.20 P.M. 3 the second, which was the most severe, at 11.15, 
lasting twelve seconds, that experienced bye fnyself at Preston 
lasting about seventeen. From Grasmere also three shocks 
are reported, the first being at 6,40, and the second and@vorst at 
11 P.M. At Ambleside, the first shock wasalso felt, at 6.30, 
the true time probably of the two noted abovethe secend bemg 
atgi1.3 P.M. At Coniston, a slight shock was felt at 7.0 P.M, 
on the 17th, and another at 6,3 A.M. on the 18th. 

At Hexham, the chief shock ıs recorded as taking place at 
11.15 ; Ambleside, 11.3; Ulverston, 11.5 ; Preston (by myself), 
11.5; Bowdon, Manchester, 11.4; Smgletun Brook, Manchester, 
11.4; Newcastle, 11.30; Leeds, 11.15; Penrith, 11.4; Liver- 
pool, 11.15; Kendal, 11.15; from whick it will be seen that 
localities, comparatively near together, often dfffer more as to 
the time of occurrence than some of those far apart, and thus 
there 1s, therefore, strong reasgn to believe that these various 
observations (from 10,30 P.M. to 11.30 P.M.) repgesent one seck,- 
occurring practically at thesame moment over the whole areaabout 
II.5 P.M. 

In the year 1786, on August 11, an earthquake which extended 
over nearly a similar area to the present, hke it, slightly dis- 
placed the waters of Windermere and the Lake Distrigt was 
felt ; and the same district was also visited by an earthquake on 
Feb, 22, 1867, which was particularly felt on the north shores 
of Morecambe Bay. It is curious to observe that the northern 
margin of the area of the earthquake, which was felt over the 
greater part of central and southern England, in 1863, exactly 
coincides with the sou¢her margin -of the present, and that the 
latter, in its course to the north-west, directly crossed the 
Pennine chain in two places. 

H.M. Geological Survey, C. E. de RANCE 

28, Jermyn Street 





On Friday night last, March 17, at 1r P.M., we had a‘slight 
shock of an earthquake. I was reading, when suddenly I 
„imagined I heard a carriage and pair drive rapidly up to,the 
house, then rapidly drive on, there being a pause of half a second, 
at least between the ‘two rumbling sounds. After the second 
sound had continded a second, the house began to shake to such 
a degree that I rushed out of doors. The only damage,done 
was that all the ceilings on the ground floor show cracks In the 


plaster. No doubt you will hear more of this from other corre- 
spondents. GEO, H. SAVAGE 
Nent Head, Alston Moor, Cumberland 
° e 
e 


ye a 3 


A 


® 
; 4 
March a3, Si] - 
ine 
Lunar Halos: their Ongin and Pregnostic Significance 


M. W. DE FONVIELLE is, no doubt, right in attaching impor- 
tance to the study of ‘these phenomena of refraction, depending 
as they do, upon the polarisation of atmosgher vapour. Rightly 
interpreted, “they afford one of the most certain indications of 
weather change, ewecially in iega to rain; but the popular 
notion of their being precursors of storms jy certainly exaggerated, 
In reply to hee inquiry madg by M. de Fonviellg, I may say 
that the distance between the observers of the singular forms of 

© this phenomenon, and seen on January 4th (and of which @sketch, 
furnished by me, was inverted by the printer) was about two 

“statute miles, I have ascertained that the two arcs in my own 
sketchecoriesponded with the largest and the smallest circles in 
the drawing of your other correspondent. I saw nothing of the 
intermediate intersecting arc, almost vertical* in his drawing. 

NY. de Fonvielle does not, however, remark on the fact that 
the great circle of 90° had the moon in its cweusm/ference. Allow 
m€ also to add that in my own sketch the apparent diameter of 
the moon and of the imperfect paraselene are exaggerated ; the 
object of the gyawing being to show the relative magnitude and 
position of the two circles. The innermost circle in both diaWn 
igs was about 45° to 50°—in fact an ordimary lunar halo All 
my observations (for many vears) have pointed to te inference, 
which I may call a law, ** Thad halos indicazz a change of tempera- 
ture, and are indicative of trausition fiom diy to wet as well as 
fiom wet to diy.” T shall be Lappy to forwaid M. de Fonvielle 
further information if desied. 

Aigburth, Liverpool, Mach 20 
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Science in Schools 


X the last number of your paper a correspondent, ‘‘ W.,” 
asks for information respecting ‘‘any school adapted for young 
boys whose parents wish to give them an education embracing 
the physical sciences and modern languages, on some such plan 
as that of the Realgchule of Germany.” Will you permit me to 


estate that the International College at Spring Grove was estab-' 


lished with precisely this object, and to a prospectus of this 
college, Mich I send you, I would direct the attention of your 
conespon@ent. The scheme of science instruction for this college 
was dra 
and for upwards of four years past has been carried into operation 
as closely as circumstances permit, 


Isleworth ® W. F. B. 


r 





In reply to “ W.” will you allow me to forward you a pro- 
spectus of Craufurd CAlege, Maidenhead, in which an education 
is given embraciifg the whysical sciences and the modern languages. 
Having many years ago visited the Realschule of Offenbach, and 
attended the classes of several of the professors in'that school, I 
have@o hesitatiog in expressing my opinion that a coihparison of 
the merits of the two schools would not be unfavourable to the 
former. ANGLICUS 
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_« Morell’s Geometry 
s 

As a considerable part of your number of February 23 i» 
devoted to comments on a little publication just issued by me, 
“The Essentials of Geometry,” ] must request you in courtesy 
to insert these limes in order to set 1ight one misconception. 
“t The Reviewer” (p, 323) passes cettain criticisms on the defini- 
tions and enunciations, as well as demonstrations, of the book, 
describing the forme: as having salient incongruities, ard the 
latter as being nonsense. ‘These are strong expressions, but my 
present purpose is not to expuse the fallacy of the remarks in the 
review, but to point out the fact noticed in the preface, and over- 
looked by the 1eviewer, that all the proofs in.the work are taken 
from French and German sources (p. viii.) 

‘I may add that those sources me the most approved in neigh- 
bouring countries, and though I have not given my references in 
every case, I have done so 1n;so many cases that any person of 
ordinary discrimination might have inferred that every statement 
and proof adyanced had some high authority for warrant. It is 
-to be regretted that the “ Reviewer” overlooked this, for in lis 
haste to condemn a method for which he has an antipathy, heshas 
been betrayed into accusing some even of the leading British as well 
as foreign geometnicians as guilty of salient incongruities, and of 
writing nonsense. Thus the definition of a plane angle, though 


\ 
: i * See NATURE, Jan. 26. - 
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up by Professors Huxley, Tyndall, and Williamson, | 








*@ondemned by “The Reviewer,” is almost identical with that 


Dr. Thomsou in his edion of Euclid (1835), Def. 7, and «fie ° 


Note to it which iyns: “A rectilingar angle is the degree of 
opening or divergence of two straight lines which meete-one 
angther.” Nor does Euclid’s original defigition of an angle diifer 
in conception fiom that given by, me, ywrla éariy ý mpds gAdajAas 
TGv ypaxpoey xAlots; for this word «Alive: contains the notion of 
revolution, that is, of more cr less. Compare my seconé difi- 
nition of an angle, —Lssentials, No. 68, p. 40. ae kaa 
Again, the enunciation and demonstration of the two funda- 
mental theorems of parallels are qualified as sheer nunsease, and 
‘yet the whole passage ts teatually the same as Amiot’s, including 
the parts priuted in italics, 
triangles at p. 44, condemned as a violation of the common rules 
of logic, is based on the previous pages 42,43, overlooked by 
“ The Reviewer,” and agrees almost wurd for word witli Legendre, 
and absolutely with M. Bos, Piofesso1 of the Lycée St. Louis at 
Paris, and successor of Amiot, (See his ‘Memento du Bac- 
calaureat es Lettres,” 1866-68, p. 183. Partie Scientifique. ) 
' It would take up too much time and space to go further into 
the matter in dispute, but I wish it to be clearly understood, with- 
out denying the right of “ The Keviewer” to attack the book in any 
way that is fair and ieasonatle, that it is neither one nor the 
other, to make Mr. Morell the object of all the attacks when he 
1s far too honoured in being treated as the substitute for many of 
the fist geumeteis of the present age on whom the punishment 
descends, : 
Every statement and proof in the work has for its wanant 
some high authority, and the tasis of the work and most parts of 


| it to which no special references are given in foot-notes are tahen 


from a digest published by University examiners and Doctors of 
Science on the Continent. 

Now, Sir, as the present letter does not presume to enter on a 
discussion of the merits or demerits of the work, but is simply an 
explanation of an essential point underlying the whole question 
and overlooked by ‘‘The Reviewer,” I must, as I have said 
before, request these remarks to be inserted in NATURE to set 
light the mustake about the authorship and authority of the book. 

-1f NaTuRE will have the courtesy to gife®me a little more 
space on d futuée occasion, I Lope to show on my own authority 
that I have good arguments for what has been advanced. 

March 15 J. R. MORELL 





Work and Force 


As I hope to hear more of Mr. Highton’s arguments at the 
meeting of the Literary aud Philosophical Society of Manchester 
before this is prmted, 1 will content myself nuw with noticing 
but two points. š 
' The first is his attempt to defend himself from the: charge of 
confusing Work and Foce; theie are other passages in his 
writings which lead to this somewhat serious conclusion ; but 
the vagueness of the expression ‘‘the total of the force used” 
would suffice to make anyone suspect sume such confusion. I 
presume that a ‘total of force” is still force, and can therefore 
.be no more equivalent to work than to a time or a space. 

The othe: pumt i the sentence this only shows that one of 
the laws of thermu-dynamuics is inconsistent with the doctrine of 
the mechanical equivalence of heat.” If Mr. Highton knew 
that the first law of thermo-dynamics simply asserted this 
equivalence he would surely have expressed the proposition 
differently. As it stands in formit is very much t.e same as ut he 
had said that one of Newton's laws of mouon was inconsistent 
with the principle that a particle acted on by no forces will move 
uniformly in a straight line. 

If he had known what the laws were, he would hardly have 
said that they were inconsistent with the very principle which the 
first asserts, and which the second, as usually stated, involves. 

Of course, thgse lines are not meanfas an answer to Mr, 
Highton’s letter, but merely to show'that he really does not quite 
understand the theory he cuiticises, 
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INVINCIBLE ignoranc® is said to be excusable. Thijs must be 
my plea, when I say that 1 have read over again Sir We Thom- 
son’s paper in the “ Philosophical Magazine ” of Feb. 1854, and 
that I cannot sce but that.it leads to perpetual motion more 
than anything I have ever wiitten. i 

If, HIGHTON 


$ me 


Sd 


Further, the proof of the equality of, j 
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z WE are again indebted toghe early sheets of Harper's Weekly for 
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2. AMERICAN NOTES 


ethe following :—At a late meeting of the Boston Society of 
Natural History a communication was presented by Count Powr- 
ə tales in rgference to the character of the sea’ bottom off the coast of 


e the United States, south of Cape Hatteras, and based upon the re- 


searches of the Coast Survey. According to his statement, the 
principal'constituent of the coast is silicious sand from the coast- 
line to about the line of one hundred fathoms—a limit which coin- 
cides nearly with the inner edge of the Gulf Stream throughout the 
greater part ofits course. Outsideof this lineis a whitish calcareous 
pud, -containing globigerina, and extending probably over the 
greater part of the ocean. South of the Vineyard Islands, and 
to the eastern end of Long Island, the silicious sand is replaced 
by a kind of bluish mud, known as the Block Island soundings. 
A similar mud is found off Sandy Honk in a range of depres- 
sions known as mud holes, which form a leading mark by which 
to find the port of New York in thick weather. ‘A few rocky 
, patches are found east of the neighbourhood of New York, and 
a rocky bottom occurs, sparingly, near Cape Fear ; but other- 
wise the sand is pretty uniform, varying only in the size of its 
grain. On the inner edge of the Gulf Stream there is a deposit 
of greensand composed of the cast-off foraminifera.—According 
to late advices from Florida, Mr. N. H, Bishop, whose visit to 
that State in the interest of natural history we have already re- 
ferred to, has started off in his yacht on a cruise down the coast 
for the purpose of making collections of Florida birds, &c. He 
hopes to penetrate into the Everglades and prosecute some 
inquiries in regard to certain species of birds said to occur there, 
and no where else in Florida.-We regret to have to record the 
death, at St. Paul, Minnesota, on the 13th of December last, of 
Prof. William Chauvenet, formerly Chancellor of Washington 
University, St. Louis. This gentleman has long been known in 
American scientific circles for his attainment as a mathematician 
and astronomer ; and the various works published by him have 
occupied a high position as text-books and manuals of instruction. 
For a time connected with the Naval Academy at Annapolis, he 
was subsequently ¢lêcted Professor of Astronomy, and Mathe- 
matics in Washington University, St. Louis, afterwards becoming 
Chancellor, and remaining there until 1869. His death occurred 
in consequence of exhaustion of the neryous powers at the age of 
a little over fifty.—We regret to learn that in the course of a 
disastrous fire at Springfield, Illinois, on the 25th of February, 
the collection of the Geological Survey of the State of Illinois 
was in large part either destroyed or greatly iijured, especially 
the fossil plants. This loss is the more severe, as the collection 
in question contained one of the finest series of Carboniferous 
fossils in the country, and embraced a large number of types of 
new species described by Messrs. Worthen and Meek. This 
should be a warning to all who have charge of valuable natural 
history collections, to give themselves no rest until their trea- 
sures are secured in fhre-proof buildings.—We' recently called 
attention to the excessive degree of cold to which meteorological 
observers on Mount Washington have been subjected during the 
piesent winter. Since then still greater inclemency has been 
recorded, during which the thermometer was fifty degrees 
below zero, while the wind had a velocity of one hundred miles 
an hour.~-We have already, in a previous number, referred to 
the examination of a locality in California, by Prof.. Marsh’s 
exploring party, where numerous fossil trees had previously been 
discovered ; and we learn that a detailed report may be looked 
for in the April number of the Journal of Sence. The region 
in question is situated on a high, rocky ridge in Napa County, 


California, near Calistoga Hot Springs, and about ten miles- 


from thesummit of Mount St. Helena. The ridge itself belongs 
to the Coast Range series, and forms the divifion between the 
Napa and Santa Kosa valleys. It 1s about two thousand feet in 
height, and is tomposeg of metamorphic rock of the cretaceous 
period, overlain unconformably by later tertiary strata, consisting 
of light-coloured, coarse sandstone, and beds of stratified vol- 
caniceashes. A careful examination showed that the trees on the- 
surface of ‘the grognd had been weathered ont of the volcanic tufa 
and sandstone, and consequenily were of the Tertiary age ; and 
also that there remained still embedded ig the volcanic tufa, &c., 
ean extensive forest of very large trees, stretching over a great 
area. Some of the trees were of great size, a portion of one 
having been traced for a length of sixty-three feet, with a dia- 
meter of seven feet near its smaller end, Another tree indicated 
an original diameter of not less than twelve feet. All were 
prostate, and had apparently been thrown down by the volcanic 
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current which covered them, Many were much decayed inter- 
nally and worm-eaten before they were buried. Allof thewood 
was silicified, probably by rgeans of hot alkaline waters contain- 
ing silica in solut®&n—g frequent result of volcanic action. A 
careful examination of the wood obtained at this locality showed 


So essential difference in striftture from that df the medern red- 


woods of California (of the genus Seguo:a). No other fossils 
were met withe which rendered itgsomewhat difficult to fix the 
precise epoch ; but it is considered probabbe by the Professor 
that the trees belonged to the Pliocene period. The origin of the 
volcanic nfateridl which«covered the forest could not be a&cer- 
tained, althongh it was supposed to have been derived from 
Mount St. Helena, which is the nearest volcanic peak, è 





F : I 
THE SCIENCE AND ART DEPARTMENT į 


\ \ TITH reference to examinations in large towns, the 

Y Department had previously issued the following 
regulation :—“ In large towns or populous districts where 
there are three or more schools, and where numerous 
examinations are to be held, the Science and Art Depart- 
ment may at its discretion require a special local secretary 
to be appoir®ed to manage the whole of, the examination 
business. The Department will correspond with him 
alone on all subjects connected with the examination. He 
will be allowed a fee of ten guineas, and an extra fee:of 
er a guinea for each night on which an examination is 

The Department has now determined to place the c@n- 
duct of these examinations as far as possible in the hands 
of officers appointed by the School Boards with the ap- 
proval of the Science and Art Department. In such cases 
the School Board would determine, in çoncert with an 
Inspector from the Science and Art Department, the 
centres at which the examinations were to be held., They 
would appoint officers, one of them as special local secre- 
tary, with such a staff of assistants as wpuld sefure the 
presence of at least two, or if the number of candidates 
were very large, more officers at each examination. The 
examination papers would be sent to the officers appointed 
by the School Boards as they are now to the Local Com- 
mittees. While these officers would be responsible for 
the conduct of the examinations, it would be expected 
that a few members of each of the*Loca] Committees 
would visit the examinations and sat&fy themselves wish 
regard to the pupils of the classes they superintend. The 
same payment will be made to the special local secregary 
appointed by the Board as is now made®to the special 
local secretary elected by the Committees ; and they would 
make a payment to each assistant of Ios. foreach night 
he was required to attend. 

With regard to the number of Science Schools*in which 
no fees are charged, or in which they are merely nominal, 
the Department thinks that the schools cannot be con- 
sidered in a wholesome condition when students, a very 
large proportion of whom are adults in the receipt of 
wages, obtain their instruction wholly at the cost of the 
State and without any pecuniary contribution’ on their 
part. Nor is it probable that they will value as they 
ought what is given gratuitously. ,The directions in the 
Science Directory are very plain on the point. They 
state that “the payment of fees by the students can be 
looked upon as the only solid and sufficient basis on which 
a self-supporting system can be established and supported. 
Though the Department does not consider it necessary at 
present to lay down any rules making the payment of fees 
an absolute condition of the grants on account of Science 
instruction, yet as the payments from the State must be 
expected to dimfnish, and as aid on account of those per- 
son? who do nothing for themselves cannot be justified, 
committees of schools and classes and teachers are 
strongly urged (should it at present not be the practice) 
at once to impose as high a scale of fees as they consider 
can be raised not only on middle class students but also 
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¿o on artisans.” The Department desires to call the serious 
~ aitenzion of the Committees of Schools to this instruction 


ary go reduce the amount of the payments on results, | 
ey have no wish to reduce the payments on results at | 
nd they would avoid as long as possible the im- | 





. position of new conditions which necessarily complicate the 

system of aid, and ender the rules bufdensome and diffi- 
cult to work under, but the want of proper vigilance on 
the part of the Committees may render this step nects- 
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AUGUSTUS DE MORGAN ° 


= THOSE readers of NATURE who are in @he habit of | 
-examining the obituary column of the Zzmes, will | 
regretted to see, on Monday morning last, the | 
-announcement of the death of the eminent mathematician, | 
. Augustus De Morgan.. | He had been seriously ill forthe | 
< past two years. A disease of the kidneys, complicated | 

| 





have 


- wah oper disorders, had reduced him to a shadow of his 
< former self, and rendered him incapable of any protracted 
~~ exertion. This was the-more trying as his mind retained 
< all its former energy, and the doctors forbade his reading 


- more than an høyr or two in the day. He was, however, 
> allowed to see his friends, and often amused and instructed 


them 


ordinar 


‘the hour together from the stores of his extra- 
memory. During the last few weeks he had 


o become considgrably weaker, and on Saturday the 18th, 


at one o'clock in the afternoon, his spirit was released 
. from the body which for so many months had been only 
a burden to it. 

- Augustus De Morgan was the son of a Colonel in the 


Madras army. He could trace his descent from the 


1: mathematiciany James Dodson, author of the “ Anti-Loga- 
e was born in the summer of 1806, in 
~ S@uthern India. While yet a school-boy, he showed his 
taste for mathematics by filling thick notebooks with “ in- 
 finige series,” which he interspersed with grotesque figures 
and quaint faces. In 1823 he went to Cambridge, where 


he entered: at Trinity College ; his rooms were in the 
-south-eastgorner of the great court, then called “ Mutton 
Hole Corner,” which he affirmed was a contraction from 









inded, and he was offered the Professorship of Mathe- 
cs there, which he accepted, and remained a firm 
“supporter of the College and its principle of no tests till 
the year 1866, when the Council, in making an appoint- 
ment to the chair of Logic and Mental Phi-osophy, 
refused, as the Professor believed, one ef the candidates on 
account of his religious opinions. Prof. De Morgan remon- 
‘strated, but his remonstrances weie disregarded. He 
then thought it his duty to inform thêm that he must 
sake the College if the College forsook its principles. 
e Cotncil turned a deaf ear ; and Prof. de Morgan, 
had for nearly forty years been the chief honour and 
ment of their institution, left them, and, we are in- 
meg, never afterwards entered their gates. 
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| of place to attempt anything of the kind here ; but we 
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To estimate the energy of the Professor we mate 
look at him not only as a teacher of mathematics, ‘but 


as a mathematician, an actuary, a logician, an, his- 







classes, The subject-matter of every lecture which he. | 
| delivered was entered in a note-book and sent into the © — 
library of the college for the benefit of his pupils while — 


writing out and expanding their own notes... o 00 5 
_As a mathematician, his work was so various that it is 
difficult for any one man to review it, and it would be out 


may allude in passing to his double algebra, which was 
catainly the forerunner of Quarternions,and contained the 
geometrical interpretation of the symbol ,/—1. Sir W. 
R. Hanulton, in the preface to his Lectures on Quaternions, 
p. 41, says, “ But I wish to mention that among the 


| circumstances which assisted to prevent me from losing 
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sight of the general subjects, and from wholly abandoning E 


the attempt to turn to some uselul account those early 


| speculations of mine, on triplets and onsets, was probably 


the publication of Prof. De Morgan's first paper on the 
‘Foundation of Algebra,’ of which he sent meacopy in 1841.” 

As a writer of mathematical text books, he took the 
highest rank, his books being more suitable, however, for 
teachers than for pupils, ‘They were ghafacterised by 
extreme clearness, exhaustivencss, and suggestiveness. 
Perhaps those best known are his “Elements of Arith- 
metic,” published 1830 ; his “ Elements of Algebra,” pub- 
lished 1835 ; and his “ Differential and Integral Calculus, 
with elementary illustrations,” which is a perfect mine of 
original thought, and in which some of tue most important 
extensions which the subject has since received, are dis- 
tinctly indicated, and it was published by the Society for 
the Diffusion of Useful Knowledge. 

As an actuary he occupied the first place, though he 
was not directly associated with any particular office, but 
his opinion was sought for on all sides, by actuaries, on 
questions connected with the theory of probabilities as 
applied to life contingencies. In 1838 he wrote his “ Essäy 
on Probabilities,” which still retains a high place among 
the literature of insurance offices. ot 


As a logician he was well known, and his “ Formal. oz, 










Logic,” together with the Treatise of Mr. Boole, m 
said to have created a new era in logical science, 
controversy with Sir William Hamilton will long 
membered. ak Pn 
As an historian and biographer, the English 





pedia says of him that “he had a great affection 
an extensive and minute erudition in, all kinds of- 
history, biography, and antiquities.” He was one 


most extensiye contributors to the Penny Cyclopedia, 
many of the articles of scientific biography having been 
written by him, as well as most of the mathematical and 
astronomical articles, ‘The lives of Newton and Halley 
in Knights “ British Worthies,” were also from his pen, 

As a bibliophile, his “ Arithmetical Books from the 
Invention of Printing to the Present Time, 1847,” and his 
“ Budget of Paradoxes” will long remain celebrated. He 
was the possessor of a very large collection of old 1 bo 
matical works. paa S 

In addition to this the Professor contrib 
the Philosophical Magazine, the North DB 
the Atheneum, and the Transactions 0: 
Philosqphical Society, in which he publis 
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Mginal investigations, He wrotea “ Book of Almanacs, 
with an Index of Reference, by which the Almanac may 
be farmed for every yea¥ up to A.D. 2080. with means of 
finding the day of the new moon from B.C. 2000 to A.P. 
2000. „He was also secretary and member of the Council 
of the Reyal Astronomical Society for many years. Heand 
his s, George De Morgan, also a mathematician of great 
promise, whose untimely death will be remembered, took 
the most active part in the foundation of the London 
Mathematical Society, of which he was the first president. 
Prof. De Morgan will be buried on Thursday, the 23rd, 
at Kensal Green, but his memory will long be cherished 
among a large*circle of attached and admiring friends. 
ARTHUR C, RANYARD 





RAPERS ON IRON AND STEEL 
IV.—THE BESSEMER PROCESS (continued), 


"THE magnificent shower of sparks which accompanies 

the turning over of the converter is easily explained. 
The blast has, of course, to be maintained during this 
turning over, until the whole of the melted material is 
clear of the openings through which the blast is forced. 
As these cover a considerable area at the bottom of the 
converter, the edge of the liquid passes them successively, 
and at the moment of thus passing the blast cuts the 
surface of the melted matter almost horizontally. But 
what is this melted matter? It is a pool of iron, on the 
top of which is floating a thick scum of silicate of iron, 
&c.—the “cinder.” I use the term “ silicate of iron” 
only in an approximate sense, as I doubt whether the 
silica is completely oxidised. 

My reasong for doubting it are that the particles which 
are driven out of the converter by the blast are, to some 
extent, explosive, they are seen to burst with brilliant 
coruscations which are partly due to further oxidation ; 
and when the granules which shower upon the floor are 
examined in the microscope, they present a very’ curious 
appearance, They are minute hollow spherules, miniature 
bomb-shells, varying considerably in Nata eter from one- 
tenth of an inch to one-fiftieth and less in diameter. 
The largest are more or less broken, commonly of a 
basin shape, shown in Figs 1 and 2.* 

The smaller spherules are for the most part perforated. 
My friend, Mr. Joseph Bragg, who has carefully examined 
these, and to whom I am indebted for the drawings from 
which the engravings are copied, says, “I can hardly 
satisfy myself that any are quite without apertures, though 
some have no distinct round holes as most have, but in 
these cases there are minute openings between and under 
the welded scales or plates which often cover the spherules, 
giving them a rough surface.” Conglomerate groups of 
these spherules, such as are shown in Figs. 3* and 4, are 
very common, and some are attached to irregular lumps 
of cinder, as shown by the right-hand fragment on Fig. 3. 
A few are pear-shaped (see Fig. 4). On the right of these 
pear-shaped specimens are shown some of the smaller 
spherules in which the perforations are less evident. In 
the smallest, as the agglomerated and attached specimens 
(Fig. 3), the perforations are very obscure dt doubtful. 

Sir Samuel, Baker, in his “ Nile Tributaries of Abys- 
sinia’ describes some natural products due to a similar 
action on a vastly larger scale, viz.,the volcanic eruption of a 
flood of gaseous matter through fused silicates. He says, 
“ Rows of brokey hills, all of volcanic origin, broke the 
flat plain. Conical tumuli of volcanic slag here and there 
rose to the height of several hundred feet. We entered 
g dead level plain of ee sand, surrounded by 
pyramidal hills ; the surface was strewn with objects re- 
sembling cannon shot and grape of all sizes, from a 32- 
pounder downwards ; the spot looked like the old battle- 


* Fig@s, 2, and 3 will be found in last week's number of Narver, p. 389 
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fields of some infern$l region. . . . I dismounted to 
examine the Satanic bombs and cannon shot. Many 
of them were as perfegtly round as though cast in a 
mould, others w@re egg-shaped, and all were hoflow. With 
gome difficulty I broke them, and found them to contain 
a bright red sand ; they Were, in fact, volcanic bombs that 
had been formed by the ejection of molten fava to a great 
height from Active volcanoes ; hese had become globular 
in falling. and having cooled before they reached the earth, 
they retained their forms as hard spherical bodies precisely 





resembling cannon shot. The exterior was brown, and ® 


appeared rich in iron. ,The smaller specimens wewe the 
more perfect spheres, as they had cooled quickly, but 
many of the*heavier masses had evidently reached®$he 
earth when only half solidified, and had collapsed in 
falling. The sand? plain was covered with such vestiges 
of volcanic action, and the infernal bombs lay as imperish- 
able relics of a hailstorm such as may have d 

Sodom and Gomorrah” Toa Lilippyan treller abont 
an inch and a quarter high the floor of a Bessemer shop 
would presept about the same aspect as this volcanic plain 
presented to Sir Samuel Baker, and would appear on about 
the same scale relative to the traveller's own dimensions, 
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It may have been remarked that in th® above? I have 
never used the word “slag,” which in chemical works is 
usually applied to the separated silicate of iron, &c., how- 
ever it may have been separated. | have éalled it “ cinder,” 
in «accordance with the nomenclature of the workshop, 
for in the use of these terms, slag and: cinder, the work- 
shop is more learned than the Unifersity, even in the 
matter of etymologies, which occupies so 4, 
amount of University attention, 


bsorbing gn . 


Whenever the silicate is sseparated by fusion or the + 


direct action of the fire he calls it “cinde?,” when f is 
squeezed out from a bloom or pile by the blows of the ham- 
mer he calls it “slag.” Now the Scandinavian name of 
fire refuse or dross is sinner, the German for the same is 
sinter, The Scandinavian for a blow is s/ag, the “German 
schlag. I have o with much interest the constancy 
with which the workman adheres to the strictly etymolo- 
gical signification of these words, while learned writeys 
uttes ly confound them. Of course the workmen are unac- 
qua uted with their origin, nor have I ever seen their dis- 
tinctive etymologies pointed out by anybody else. They 
afford an interesting illustration of the technical continuity 
of modern Engh with its ancient Scandinavian basis. 
Our metal workers, like our sailors, still speak the strong 
tongue of the old Norseman. ‘There are scientific as well 
as etymological reasons for the distinction between cinder 
and slag, and therefore I adopt the workmen’s phrase- 
ology. W. MATTIEU WILLIAMS 








SCIENCE IN GOVERNMENT WORKSHOPS 


THERE seems to be a singular antagonism between 

science and officialism. The Government has 
undertaken more than one special manufacture, and 
not without a certain measure of success, but even 


| the best of Government factories are tainted with, some 
L3 


| 
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perverse defiance of scientific principles. Why this 
should be is too large a question for present discus- 
sion, but the fact is beyond deubt. ke, for example, 
one ofthe most effective seats ®f national manufac- 
ture—the smalarm factory a Enfield, which is under 
the command of an officer who may fairly be cre- 
dited with scientific intelligence. *Y8u i see there a 
considerable amgunt of®what may be cafled imported 
science. Outside inventions in machinery, in riflé barrels, 
in lecks, in breech-actions, and other branches ofthe work, 





have been appreciated, adopted, and improved, and this is 
so far good. The Snider is a very clever makeshift, and 
perhaps as Roem converted rifle as could have been made 
out of the old Enfield.- The projected Henry-Martini,again, 
has angexcellent breech-action, though not quite the best 
that might have been selected, Its barrel is on a good and 
tried pagtern, aghough one that has not very successfully 
competed with the Metford. In these respects, the design 
called unscientific, but it is said that one essen- 
tial element of the new rifle—the sighting—if not abso- 
lately left to k fixed by tradition and routine, will be 
in principle lfttle better than the worthless sighting 

ja: Enfield, If a crack shot were offered the 


choice between a first-rate barrel with clumsy and un- 


*sdtentific sights and an inferior barrel fitted with perfect 


sights, he would certainly prefer to enter into a competi- 
“tiorngwith theJatter weapon? Errors fram defective aim 
are, as a rule, much larger than those due to imperfections 
of rifling, and to fit a first-rate weapon with bad sights is to 
throw away, nearly all the skill and money which has been 
expended upon it. This is just what the people at Enfield 
are doing now, and all for want of familiarity with one 
of the simplest maxims of geometrical science. When 
a mathematician, an astronomer, an engineer, or even 
a *superior artisan, wishes to determine with accuracy 
the position of a point, he almost invariably does it by 
setting off its distance from each of a pair of rectangular 
co-ordinate axes. In very special cases? and for very 
special reasonsthe advanced geometrician will occasionally 


employ oblique instead of rectangular axes ; but whenever 


it is practicable, whether he is dealing with linear or 
angular measure, he uses as a matter of course rectan- 

lar axes. In a case where he has to measure indepen- 
deni variations in horizontal and vertical directions, he 
would think it simply absurd to refer the position of a 
point to any other than a pair of horizontal and vertical 
axes of co-ordinates. Thus the astronomer has his co- 
ordinates of azimuth and altitude, of latitude and longi- 
tude, the builder works with his plummet and sqyare, 
and the most simple-minded carpenter, who wished 
a nail put iñ a particular spot on a wall, would order 
it to be driven in at so many feet from the floor, and 
so many feet from the side of the room, This elementary 
scientigc method has in fact descended to so low a _— 
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of intelligent society that most people have assimilated it” 
as if by instinct,,and would oper their eyes rather widely . 
if they were told that when they practised it they were 

@beying the dictates of science. And yet, strange as it may 

seem, this extremely elementary, almost axiomatie, idea of” 
rectangular co-ordinates, has not yet penetrated jo the ° 
Government factory at Enfield. Consider what the sights 
of a rifle are for. In the simplest case, when you are aim- 
ing at an object the distance of which is known, and when 
there is no wind, you have nothing to do but to adjust the . 





sights to the right elevation, and align them upon the 
object. But if your first shot falls low or high, or if you 
want to hit another object at a different distance, you 
must do one of two things, either slide your backsight up or 
down or elsetakea fuller or finer sight. In other words, you 
must correct the error in elevation, eithey by mechanical 
adjustment or eye-adjustment in the vertical direction. 
Practically, large and occasional changes are made by 
mechanical adjustment ; small and frequent changes by 
eye-adjustment. So again, if there is wind to allow for, 
you must either give the sights an apparatus for lateral 
adjustment (which, of course, would be quite inadmissible 
in a military arm), or, you must make the necessary 
allowances by eye-adjustment in the horizontal direction, 
The occasions which require vertical and horizontal cor- 
rections are quite independent of each other, the one 
class being functions mainly of distance, and the other of 
lateral wind. This is, therefore, precisely the case where 
the position of the sight should be referred to vertical and 
horizontal lines, 

Instead of doing this, our Government manufacturers 
give you a backsight, bounded by two oblique lines at a 
certain inclination to the vertical, and they provide you 
with a foresight, bounded by two other oblique lines at a 
different inclination to the vertical. When they indulge 
in a great effort of imagination they sometimes dream of 
getting rid of the oblique lines on the backsight, still 
leaving the foresight as bad as ever. Anything more per- 
versely unscientific can scarcely be imagined, though we 
daresay it will be stoutly defended on the plea that it is 
the same venerable system which contributed to the non- 
efficiency of Brown Bess, 

To any mecffanician, however humble, it must be quite 
clear that both backsight and foresight ought to be 
bounded by horizontal and vertical ¢ines. And here we 
might close the subject but for the stupendous power de- 
veloped by the military mind, of pooh-poohing suggesgions 
which have only science and reason to rezgommend them. 
“ Extremely ingenious and scientific, no doubt,” our soldier 
critic may say, “ but shows a woeful ignorance of the prac- 
tical conditions of the problem. You see our recruits are e 
not philosophers, but rough fellows, and we must give 
them something easy to understand and handle, and 
capable of bearing rough usage. Experience has shown 
that there is nothing like the old V _ backsight eand 
knife-edge foresight, with which the Brgish soldier can go 
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*anywhere and do anything, &c. &c. You scientific people 
e always forget to look at she practical sidg of things.” 

N@w that is just what scientific men don’t forget. No 
man can be really prattical unless he is also in his measuee 
scientifie, But in this matter of sights it may be worth 
while to follow the advice of our imaginary soldier, and 
look more minutely at the practical side of the question. 
What is the test of a good sight? Obviously the best 
sight is that which enables the rifleman most easily to 
judge whether two successive aims are alike, or if they 
differ, to say in what direction and to what extent they 

o so. For ghis reason the soldier is taught to dis- 
criminate between fine sights, full sights, and half sights, 
according to the quantity of foresight which he allows 
to be visible above the bottom of the V. What he sees 
is an irregular lozenge, and the accuracy of his shoot- 
ing, so far as elevation is concerned, depends upon 
his judging with perfect exactness the length of the 
vertical diagonal of this lozenge. Again, if wind has 
to be allowed for, he must fix m his mind the ap- 
parent distance at which the tip of the foresight should 
be seen on the right or left of the object. The difficulty 
of these eye-adjustments is enormously increased by 
giving him nothing but inclined datum lines from which 
to estimate. The language in which it is customary at 
Hythe to inculcate the method of making allowance for 
wind, curiously illustrates the absurdity of the received 
sight-pattern. The recruit is told that he must “aim at 
nothing to hit something,” a phrase really very happy as 
a description of the difficulty of estimating at the same 
time elevation and lateral allowance with a Governinent 
rifle. The most practised shots find it by no means easy 
to vary their horizontal allowance for wind without in some 
degree altering their elevation, and all this difficulty is 
quite gratuitdéus.e © 

The true test of the value of a system of sighting 
is of course to be applied rifle in hand, but our pic- 





tures will show tolerably well what the result or such 
a test would be. Figure 1 is what a man sees when 
he takes an aim with the present military sights. It 
is meant for a half-sight, the lozenge èn the middle 
being the portion of foresight visible, and the shading 
ing as near a representation as we can give of the 
haze which always more or less blurs the outline of 
the backsight. We have supposed a little wind, and the 
object is therefore seen on one side of the sight, and is as 
nearly level with the tip of it as it can be brought without 
the guidance of any horizontal line. Now suppose the 
e Tifleman finds that sight correct, and Wishesto shoot down a 
second enemy at the same range and under the same 
conditions. He will try to take just the same sort of aim 
again, and Fig. 3 isa pretty good approach to it, Probably 
the reader will have to look backwards and forwards 
rath% arefully before he can judge whether there is any, 
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s 
and how much, discrepancy between Figs. í and 3, and if 


(as would be the case in actual practice) Fig. 1 had gone 
out of existence say onlyea few minutes before Fig. 3 was 
looked at, we doffbt wery much whether the ergar would 
we large enough to be digcerned at all, gnd we are sure 
that its amount would not be correctly estimated. 

Now, take the caSe*of rectangular sights*such as are 
drawn in Fig. 2. In this, as ® Fig. 1, the elevation is 
supposefl to be normal—that is, with the horizontal top 
of the foresight level with the top of the backsight below 
the haze. The allowance for wind is exactly the same as 
in Fig. 1, and its amount may be fixed in the memory 
by noting that the object is about twice as far from the 
outer edge of the foresight as it is from the little r@gt- - 
angular notch which marks the middle of it, Having 
looked at this, it would be quite possible to go away for @ 
day, and then return and look at Fig. 4, and see at once 
that this latter differs from the former by being a con- 
siderably higher sight with a much larger affwance for 
wind. No error anything like as gross as this could be 
made even by the poorest shot in two successive aims, And. 
yet the real differences in elevation and horizontal allow- 
ance betweem Figs. 2 and 4 are not larger than those 
between Figs. 1 and 3, which cannot be detected or re- 
membered without the greatest difficulty. And this is 
on simply of substituting rectangular for oblique 
sights. p 

“ All very pretty,” says our soldier, again, “ but how are 
you to get such a sight as you have drawn, on a rifle meagt 
to carry a bayonet and to be used in war?” “J 

We are fortunately able to answer this question. Figs. 
2 and 4 are taken from the actual sights of a rifle pre- 
pared as follows—A London armoury rifle of Goveramen 
pattern was taken ; the knife-edge of the Mfesight was file 
clean off, leaving the block, and then a small Ae en 
groove was filed longitudinally in the middle of thé block, 
thus leaving the foresight less liable to injury tha before. 


‘iy FIG. 4. . vi 





Then the sliding-bar was turned upside down, and asquare 
notch filed instead of the triangular V. 

The rifle so Altered was rather fitter for rough work than 
before, and it was possible to aim with it and to make 
exact allowance for wind into the bargain. The use of it, 
too, was incomparably easier for a recruit to learn. We 
may add that the result of actual shooting with it has been 
quite conclusive in its favour. And yet the beautiful and 
expensive Henry-Martini is now being turned out with 
sights which neutralise one half of the accuracy of the 
weapon by making accuracy of aim impossible. 

It will cost at least. 1,000,000/, to arm our troops with 
Henry-Martinis in lieu of Sniders,and on a moderate 
computation one-third of the gain in accuracy (which may 
be represented by one-third of the cost) is utterly thrown 
away by the defective sighting. z 

If these things were not ascertained facts, it would be 
hard to believe them possible, Is it even yet too late to 
stop oie aaa s G&G. EH: 
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NOTES 


‘Mr. GEORGE BIDDELL Airy, Astronomer Royal, has been 
selected hy the Council of the Royal Sogety ms a fit and proper 
- person to be nominated as President, of that Society on the occur- 
“rence of a°’vacancy, and Mr. Airy has declared his willingness to 
: accept the proffered honour, As Generat Str E. Sabine, the pre- 
a: resident, has iptimated Kis intention of resigning office at the 
annual meeting, the election, which rests with the fellows, 
f time. We may congratulate the Society and. 
nce generally on the wise choice which the Council 
-In scientific distinction, ‘administrative ability, and 
purpose, the president-elect will prove no unworthy 
‘the distinguished man of science who has now for 
ry years filled the office. è 









THE Royal Irish Academy has approved of the following 
allocations fram the fund for promoting scientific. researches : ao 
G. J. Stoney, F.R.S; 50/., “For Researches on the interrupted 
-~ Spectra of Gases; Prof. R. S. Ball, 62 (additional), “For 
Lagan on Vortex Rings ;” Frof. Henry Hennessy, F. R.S., 
204, {additional}, “For Experiments on the frictiog of Fluids in 
contact with Solids ;” Prof. Thiselton Dyer, 297, “For Re- 
_ searches on Vegetable Physiology ;” Prof. T raquair, M.D., 25}, 

7? For Researches on the Crania of Osseous Fishes.” 







ris ‘stated that the. appointment of Professor of Chemistry 
Experimental Physics at the Indian Engineering College will 
be filled up by- the transfer of Mr. Herbert M‘Leod from the 
College of Chemistry. We consider this arrangement one which 
: ee great credit on those whe are responsible for it. Mr. 

„ M'Leod has longgbeen known not only as an accomplished 

* chemist, but as one who has the rare gift of imparting his know- 

Tapk tc&jothers, and he ‘has filled the position he held at the 
_ College af Chemistry. for many years. 


WE ae | that the names of Dr. Cunningham and Mr, E. 
Ray Lankester have been selected from the candidates for the 
< vacant Professorship of Natura! History in the Queen’s College, 
` Be fast, and that it is probable that His Excellency the Lord- 

| - jeutenant will appoint the first named gentleman as successor to 

Pro! Wyville ee 


We are glad. to. leari that the “Zoological Research Asso- 
ciation,” congerning which we gome weeks ago erid a note, 





-In addin to the title whichshe held as Asso- 
ë; a Society, Mr. eo was a rele irae! 





“Theke are Ee ‘more AE cultivators of Astronomy than 
indian gentleman, Mr. Nursing Row, a friend of the late 
al Manners, who has built an observatory at his®own 
eat Vesagapatam. Although he has recently suffered a 
3s of property from a cyclone sweeping over his estate, 
ursing Row sent the munificent donations of 100. to the 
Ma siog. House Fund for the relief of the distress in Pgs and 
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*We learn from Paris that the report. which reached. the, i 
Academy of the death of M.. Becguer pa 
which we copied last weel re D n, 
Dumetil Becquerel, who died. during | the investment of P: aris. 





Dr. Pace, of Edinburgh, has commenced a course’ of 
lectures on Geology, descriptive and: industrial, 
Institution, Glasgow. The lectures are largely 
ladies and gentlemen, The study of the scieace in this 
commercial city has received new impetus from fne- attrac WE 
and eloquent manner in which the lecturer presents. it EF 
indeed, have the gift which Dr, Page possesses of making 
tific study ‘popular. The directors of the’ Institution 
debted to Dr. Page for enabling: them to offer such vali 
struction at so small-a charge. he RS 














THE Council of the Pharmaceutical Society. offers | a alle 
medal for the best herbarium collected in any part of the United 
Kingdom between May 1, 1871, and June 1, 1872. The-collec- 
tions are to consist of flowering plants and ferns, arranged accord- 
ing to the natural system of De Candolle, or any other: natural . 
method in common use. No candidate will be allowed to compete 
unless he be an associate, registered apprentice, or a 4 student of ce 
the Society, or if his age exceeds twenty-one years, Eee RES 


WE have great pleasure in calling attention to the letters which 
will be found in our columns of correspondence respecting. the 
International College at Isleworth, and the Crawfard College ; ath: 
Maidenhead, where instruction in science appears to be piven | 
with highly creditable results. 


ee » : 

AT the last meeting of the American Academy, a new form of 
solar eye-piece was exhibited by Prof. Pickering. A cube is 
made by cementing together two right-angled- prisms of glass, 
which is substituted for the réflector in a diagonal. eye-piece. By 
using a cementing liquid whose index of refraction is very nearly | 
the same as that of the glass, almost all the light and heat pass. 
directly through the cube, enfeebling the image so that it can be 
borne by the eye with impunity. We can thus cut off as much 
of the light as we please, and yet avoid all danger: of crac King 
the glass by the heat, as frequently happens when: a coloured 
glass is used to absorb it. Since the relative index of refraction 
of the inclined surface is very nearly unity, the angle of total 
polarisation is 45°, or the actual angle of incidence, -Accordingly, | 
the image will be perfectly polarised, and. may be varied inins 
tensity at will by a Nicos prism. If we make the angle of ine = 
cidence equal to 45° in Fresnel’s formula, it tak ces the a 

sin ôv a wt a 


that the reflected light = eos A : uv 

















or Paina one fi toate part of the fatensity o of the 
dent ray, if = 1'oo1, the light is diminished. to one 
millionth, On trying the experiment, it was found that ihe. 
image formed was coloured, the tint changing with the angle of l 
incidence, This curious effect is probably due te the fac 
the dispersion of the balsam used for cementing the prisifis’ ise 
greater than that of the glass, and hence the relative iudex and _ 
quantity of light reflected differ for different colours. Apar® from 
its practical application, this instrument poss&ses a scientific in- 
terest as furnishing a means of making large plane surfaces whose 
index is nearly unity, fnd_ thus enabling us to verify laws. for 
whose proof we have heretofore been. a aaa ono 
with gases only. 
















A SLIGHT shock of earthquake was felt. e 
the North of England. In and near Maneh 
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fel, soon after eleven o'clock. At Singleton Drouk, near Man: f 
chester, the first shock was felt at pr aday six miautes tu nh 
A resident says that the windows of his house w ere. violently 
shaken, as though a. heavy vehicle was passing along ‘the road. 
About five minutes past eleven the noise was again heard, af 
companied, as before, by a tremulous motion, ‘This time the 
effect Was much more marked and continuous. At first the 
impression produced was merely that of trembling, which lasted 
for perhaps two seconds, This was sucveeded by a slight pause 
of about half a second, and then the beds. were distinctly felt to 





K roil from side to side, exactly like the heaving of a shipat anchor, 





and with the same sharp and sudden check to the motion, The 
time occupied by the second shock was about four seconds. Jar- 
mediately befure the first shock. a hvaviness in the atmosphere 
had been noticed, as if there were a. sudden change in the tem- 
perature. A gimilar effect was produced, according to concurrent 
testimony, in the neighbourhood of Bowdon, A decided shock 
was experienced at Leeds, and from accounts received fiom York, 
Wakefield, Doncaster, and other places, it seems to have been 
pretty generally felt over the southern part of Yorkshire. The 
accounts obtained from a variety ef sources in Leeds show that 
it was felt in nearly every part of the borough. ‘The statements 
vary slightly as to the exact time of the occurrence, but it must 
have taken piace from eleven to a quarter-past, There were 
two motions, the first being very slight-—so slight that no notice 
would probably have been taken, but for a more decided one 
which followed, and the result of which was that windows were 
violently shaken in their frames, and in some houses articles of 
crockery displaced. At Ulverstoa and Lancaster the shock was 
felt. Furniture in houses was thrown over, and people sbaken 
and considerably alarmed. ‘Two distinct shocks were experienced 
in the neighboyrhood of Kendal; the first at about 6.20, the 
second at about 1.15. 5. The first. was not violent, and it dues 
not appear to have been generally noticed, but the second was 
everywhere felt, and created greatalarm, It lasted about ten or 
twelve seconds, and was felt at a distance of sixteen miles from 
Kendal, on the borders of Yorkshire. It appears to have taken 
a south-westerly direction, Several witnesses state that at the 
time of the occurrence they observed an uausual swell in the 
waters of Windermere lake. During the evening the atmosphere 
was very calm and foggy, like that preceding a thunderstorm. 

At Preston the shock was very keenly felt, and it created very 
much confusion and alarm, In our Correspondence columns will 
be found several other letters descriptive of the unusual phe- 
nomenon, 


M. DECAISNE, director of the Yardin des Plantes at Paris, 
writing to the Gardener's Chronicle, thanks the English horti- 
culturists for their offers of assistamce, and asks especially for con- 
tributions of Pandanaceze, Nepenthes, Cyclanthes:, Orchids, and 
Ferns. “ Dut,” he asks, “‘ who will restore to us the Malpighiacea: 
which our illustrious predecessor, Adrien de Jussieu, got to- 
gether with so much pains? Who can piv: us back the old 


-ylants which were deposited bere by such men as Aublet, Com- 
` merson, or Da Petit Thouars? For many years Our stoves must 


bear the traces of these cruel losses. 


The E he adds, “of 
the shells « on : the nonuentyledonous: lants was ver . 






were fue. alike yi ise: oe Er byt the ‘cold, which 
destroyed contiguos plants of other families | 


e WE learn from N ew “Zealand that a fine display of Aurora 
Svas seen in that colony on the. 24th and 25th of October last. 
It is not a little remarkable that while on the 24th Lyttleton was 
almost totally burnt down and the colonial papers attributed. the 
blood-red appearance of the sky to the reflection of the fire, 
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the Grampians, 


regarded, 
general chart. The results have been carefully discuss at 


litle information for the United Kingdom. 










of. our fine to arise froi the 


Mig o of Paris. 
ONE of the smartest t shog f eart 


he quake known eos some 7 


to dog ee wore. “Phe most interesting 
papers prigted, at length are one by Mr. F. E. Hulme, ‘$00 
Mosaic, Ancient, Mec eval, and Modern,” containing a histor y 
of the art, with a very good illustration; and a prize essay 
Mr. J. B. Fuller, “On the Identification of Dirds Eggs;” in 
which an empirical mode of classification and recognition is giv ry, 
which will be useful tagcollectors, As an appendix is printed the 
commencement of a very careful second edition of a “F lora of 
Marlborough,” by the Rey. T. A. Preston, w hich, is carried on 
as fay as the completion of Thalamiflore, Eo KN 


it continues: to prosper 





THE Winchester and Hampshire Scientific and Literary Saciaty 
has issued its dir st annual report, a promise, we hope, of good: 
things to come. Although the first meeting was only held in 
November 180, under the presidentship of the Rev. C. A. 
Johns, the society now numbers over a hundred members, and 
seems to have set itself to do useful work in local and general 
natural history and physical science. Thirteen papers were read 
before the society during its first session ; and a list of plants col- 
lected during the year in the immediate neighbourhood of Wig- 
chester is promised with the next report. We would femind 
those who have to compile this list that grasses are flowering 
plants, although a sentence in the report before us would seem to 
imply the contrary. ‘The rapid spread of thesg gocal natural hiss 
tory societies is a very healthy sign of the increase of the study of 
science in the country. é 


THE lite numbers of the Journal afi the Scottish Aleteomological 
Society, of which two, published together, have jut appealed: con- 
tain, as usual, valuable contributions from Dr. Buchan. In No.27 
he gives his second notice on the Rainfall of „Scotland, treating 
ofthe central districts from the Firths of Forth and Clyde to 
The former notice referred to the southern 
counties. The paper shows that the precipjtation in the upper 

valleys of the Forth and Tay is about go gnches or 20 inches 
more than at the wettest siations in the South. .. The maximun”, 
g1°goO inches, was observed at Glengyle. It. alsosappears that 


the amount does not depend on the level of the huge near? as 


much as on local conditions. At Leng, at the height of 325 feet, 
the amount is 66°37 inches, whereas on Ben Ledi, at the height 
of 1,800 feet, it is only 58°43 inches. The lust number contains 
a most important paper on the Mean Temperature of these islands, 


‘based on the Registrar General’s Reports, and on observations 
from a few foreign stations. 

° * » k » t (] 
maximum and minimum readings, and In sume cases are for 


The means are taken from the 


thirteen years, in others fur less; but all have been reduced. to. 
the probable thiyeen-year means, Daily range has. been. < 
The paper is illustrated by twelve m 







Buchan, and, whenever possible, with reference to ‘sea “te 
perature. The results for Ireland are of less value than. those 
for:Great Britain, owing to the paucity of observations, The 
paper“is specially to be welcomed, as Duve’s Tables give but 
The numbers con- 
tain some other short papers and the usual tables. 


WITH reference to the flowering of the hazel, the Gardener's 
Chromgcle calls attention to the singular fact that male catkins. 


pate 


often APTE in Pinay which have comic wi her 






appears s some weeks later, doa pertineatly: : 
object of this first crap of catkins? 
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Carried on during the months of Yuliy, August, and September, 
‘ 5 RE esac VAA oe arns tt © 
1370, in HM, Surveying Ship g‘ Parcupine. 


By W. B. CARPENTER, M.Dg F.R.S., AND J. GWYN œ 


(Continygd from p. 334) e 


IRECTING otr course again towards the Algerme coast, 
we kept nearly parallel to it during the greatergart of the 
occasionally sweeping the bottom with the * tangles,” 
ve us abundance of Polyzoa, Echinoderms, &c., of well- 
eS, without any specimens of novel or peculiar interest. 
ied Algiers on the afternoon of the 26th; and as it was 
ò take in coal, we remained in harbour until the 29th, 
‘we resumed our easterly course, still keeping near the coast. 
_ Ehe weather now began to be eppressively hot; the surface- 
temperature of the sea rising to 76° or 78°, and. that of the air 
being often several degrees higher. Wishing to see what would 
be the point®at which the effect of this ‘extreme superheating 
would cease to manifest itsélf, we took.a set of- serial soundings 
at Station. §3, with the following result, which we incline to 

. onsider typical of the condition of the proper surface-water of 
> the Mediterranean in the summer season :-— 
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Thus the amount of heat- Iost in the first-20 fathoms is no less 
than 15°75; and gg much as 9°°5 of this loss shows itself between 
=Y and 20 fathoms, l 

Again proceeding into deep water, we perseveringly explored 
the bottm with the dredge ; and from a bottom of 1,508 fathoms 
we brou#ht up some hundredweights of the same barren mud as 
had. preViously ven so much trouble to so little profit. The 
sieve and the washing-tub again returned for answer “‘barren-all.” 

Disappointing as this negative result was to us as zoologists, 
there are aspects under which it may be viewed that may give it 
i mo small value to geologists. On these, however, we can more 

fittingly enlarge’ hereafter. Once more, shifting our ground a 
` few miles, we put doyn our dredge in 1,456 fathoms, and brought 

it up loaded with a similar profitless freight. 
eWe now determin®d to keep closer to the shore, and worked 
for several days along the African coast, for the most part using 
“the “tangles,” the ground being too rocky for the dredge. Here 
we Came upon. small fleet of coral fishers, and were not a little 
interested in finding that they employed ‘‘tangles” similar to 
wn as. their most effective method of collecting. We swept 
the shore with these very assiduously, usually between 50 and 100 
fathoms; and although we obtained Polyzoa, Echinoderms, and 
corals in considerable abundance, there were not many of special 
interest. We may note, however, that several of the Polyzoa 
which occurred in the region in-which the red coral is found had, 
when fresh, a red colour nearly as brilliant.as that by which it is 
characterised ; but this colour, in the Polyzoa, was quite evan- 

Phe extreme heat of the weather having produced an ex- 
_hausting effect upon.our crew, especially on the engineers and 
_stokers, Capt. Calver considered it desirable to give them rest ; 
and we accordingly made forthe Bay of Tunis, which we reached 
d-day on Saturday, Sept. 3rd. The town itself is situated 
` head of a-shallow lagoon, or salt-lake, that communicates 
the sea by-a narrow channel, and at this entrance there is a 
„Seaport named the Goletta, having a basin for vessels of 
rate size. “The lake, although about six miles long, has 
‘only from six to seven feet of water at its deepest part ; and when 
the water is unusually low, a small steamer, which plies between 
_- the Goletta and Tunis, is not always.ableto run, as happened at 
me of our visit. Owing to the great evapbration, and the ab- 
of any stream of fresh water, the water of this lake is USually 
salt; but when heavy rains fall the level is considerably 
and the saltness is diminished. Thus the condition of 
ein regard to that of the sea outside is sometimes that of 
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the Mediterranean in regard to that of the Atlantic, and sofic- 
times that of the Baltic towards the German Ocean ; and we 
would suggest whéther it might not be possible, through our 
yo (which has an office at the Ggletta), to bave a regular 
stries of observations made upon the relative densities. of the 
water of the lake and that of the sea, and upon the deci ae 
the upper.and under current in the channel. of comm 
between them, that might furnish valuable data fer the coin 
elucidation of the subject of currents occasioned by “exc 
evaporation. We availed ourselves of this short rest te 
town of Tunis, which, for the most part, retains: its 
Moorish character; and the ruins of Carthage, a few: 
the most remarkable part of which consists of a series of 
reservoirs for water, supplied by an aqueduc? that brought it 
from a range of mountains at no great distance, from which also 
the modern town of Tunis is supplied. | uae 
This part. of our work having. brought us to then 
bourhood. of the Island.of Pantellaria, we landed on it wi 
view of visiting, if possible, a cavern which had the reputat f 
being ‘‘of icy coldness.” As we found, however, that a whole 
day’s delay would be involved, we gave up the idea’; and we 
afterwards obtained elsewhere the information we desired) The 
continuance of the very hot weather having brought a large part 
of our crew to a state of such exhaustion as- to render a continu. 
ation of our operations undesirable, Captain Calver considered it 
expedient to proceed to Malta without further delay; and we 
anchored in the Harbour of Valetta on the morning of Saturday, . 
September 10. Here we found it necessary to remain for ten 
days, the illness of our chief engineer, which we.at first hoped 
might be only temporary, proving sufficiently ‘serious to require 
that a substitute should be found for him. Our time was passed 
very pleasantly in visits to the various objects of interest in which 
the island abounds, and in the enjovment of the kind hospitality 
of His Excellency the: Governor, Vice-Admiral Key, and other 
officers. The. time was-too short for any careful examination of 
the geology of the island ; but one point which struck me as. of 
special interest in relation to the deposit at present forming on 
the Mediterranean bottom will be specialéye noficed hereafter: 
Quitting Valetta Harbour at midday on September 20, we 
steered in a N.E, direction towards a point about sixty miles 
distant, at which a depth of 1,700 fathoms was marked on the 
chart. This we reached early the next. morning (60); and a 
sounding being taken, 1,743 fathoms of line ran out... As this 
was the greatest depth we had anywhere met with inthe 
Mediterranean, and as the basin in which the sounding was taken 
is cut off by the shallows between Sicily and ‘Tunis from. all but 
superficial communication with the western. basin, we watched 
the heaving-in of the sounding apparatus and its accompaniments 
with no littleinterest. The thermometers recorded a temperature 
of 56°, which was one degree Aivher than that which we had met 
with in our two deepest soundings (1,456 and 1,508 fathoms) in 
the western basin. The sample of the bottom brought upin the 
tube of the sounding apparatus indicated the prevalence ofa 
yellowish clayey deposit so similar to that which had elsewhe: 
proved so disappointing, that we could not feel justified. in pres 
ing Capt, Calver for the sacrifice of nearly a whole day 
would have been required for a single cast of the cre 
depth. The specimen of bo:tom-water brought up b 
bottle surprised us by its very small excess òf 
surface-water ; the specific gravity: of the ‘fo 
10283, whilst that of the latter was 10281 par 
of chlorine per 1,000 being 21°08 in the form 
the latter was 20°77. The surface-water bein. 
than the average, the bottom-water was dss dense 3 a result w 
a good deal surprised us at the time, but which subsequen 
parison with hg densities of specimens taken from the great 
depths we had Sounded in the western basin showed to be by ne 
means exceptional, And when we came to reasqn out the nic 
in which surface-evaporation may be @resumed to operat 
augmenting the®density of the water beneath, we found itt 
quite in accordance with a priori probability, that the azefest 
water should show the /eas¢ excess of density above the water at 
its surface, . Ch gloat 
Having thus satished ourselves, so far as we conld do 
by a single set of observations, that the physical con 
which we had found to prevail in the western “bas 
Mediterranean present themselves also in the œ 
steered for the coast of Sicily; and in “a few 
in sight of Syracuse, with the lofty mass of 
nifeent background in the remote distance. - 
lay uporeits summit during the earlier partyf the 
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edf persed as we approached it, so that we could distinctly trac t 
the outline of its cone, save where this was obscured by a con- 
* stantly shifting semi-transpårent cloud. Whether this was a light 
smoke given off from the cone, or a film of vapour condensed b 
the contact of a current of warm moist air with the colder surfate 
“of the mBuntain-summit, we were unable to distinguish, though 
we wagched it with great interest during the whole afternoon. 
We steamed quietly along the Sicilian coast during the night, so 
that sunrise the next morning found us in the narrowest part of 
the Strait of Messina, between Messina and Reggio; and we 
shall not easily forget the beauty of the spectacle we then beheld 
* on either shore. Passing through the once-dreaded Charyhdis, 
the dangers of which are rather poetical than real, and leaving on 
our right the pictiresque castle-crowned rock of Scylla, we passed 
out of the “ Faro,” which narrows at its northernmost extremity 
to about three and half miles, into the open.sea tothe north of | 
Sicily, studded by the Lipari Isles; and steered direct for Strom- 
boli, stopping at 10 A.M. to take a sounding (stati : 3 
gave us 2 






dtpth of 392 fathoms, and a bottom temperature of 
55°°7, which afforded no indication of unusual elevation. Here 
again we found the density ofthe bottom-water scarcely in excess 
of that of the surface-water; and it was. even lower than the 
surface-water in another sounding taken somewhat further on, 
(station 62), and at a depth of 730 fathoms; which gave a bottom 
temperature of 55°°3. 


Sp. Gr. Chlorine. 
Surface . . . . »© « « roi 21°32 
Bottom, 392 fathoms . . . 10282 21.36 
Bottom, 730 fathoms . . . 1°0280 21°22 


This result, again, surprised.us: much. at the time; but we are 
now inclined to attribute it to the decrease of surface-evaporation, 
consequent upon the marked decrease inthe heating-power of 
the sun, which showed itself in ‘the change of the relative tempera- 
tures of the sea and air... For whilst for some days before we 

ut into Malta, the surface-temperature of the sea had ranged 

tween 76° and 78°, and the teniperature-of the air had been 
usually about t° Aker; we now found that while the surface- 
temperature of the sea ranged between: 73°6 and 767-6, the tem- 
perature of the air was between 2° and 4° ewer,» ‘This difference 
continued to show itself nearly all the way to Gibraltar; the daily 
averages of the surface-temperature of the sea ranging between 
73°1 and 75°°6, whilst those of the temperature of theair ranged 
between 68°°5 and 72°°0,.. We pow approached the rugged 
cone of Stromboli, from the summit: of which. there was 
constantly issuing—~as has been the case since the time 
when the neighbouring island of Hiera was fabled to be 
the workshop of Vulcan—a cloud of smoke, indicative of 
active changes in the molten depths beneath. Of this 
activity, however, we had found no special indication in the 
temperature-soundings taken nearest to the island. Whether the 
general prevalence in the neighbourhood of Sicily of a bottom- 
temperature averaging about a degree above that of the western 
part of the Mediterranean, is due to subterranean heat, is a 
question which can only be determined by a larger number of 
observations than we had the opportunity of making. As we 
neared Stromboli, we were much struck with the height to which 
the energetic industry of its inhabitants had carried the vine- 
cultivation all round the cone, save on two slopes looking N.W. 
and S.E., over one or other of which there is a continual dis- 
charge of volcanic dust and ashes. Although no flames were 
visible during daylight, we could distinctly perceive occasional 
flashes as night came on, Our course was now laid straight for 
Cape de Gat, which we passed on the 27th of September, 
arriving at Gibraltar on the evening of the 28th. The only 
scientific observations which we-had the-oppertynity of making 
during this Ja o ee confirmatort of those which 
we had made ag the commencement of our Mediterranean cruise 
as tosthe lower temperatire and in ensity 
water, both which we attribute to the inflow fron? the Atlantic. 
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rior density of the surface- | 

Having taken in at Gibraltaras much coal as we could carry, | 
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we left the harbour at o A.M. on the 30th September, and pro- 
ceeded at once toWards the scene of our previous observations, 
Wethought it worth while, however, to take a sounding in our 
way towards this, near the 100-fathom lime (station 63), for the 
fake of ascertaining the temperature and specific gravity of the 
bottom-water. The depth was found to be 181 fathoms, showing 
that the slope fram the shallow to the deep portion of the- 
channel is here very rapid. The bottom-temperature-was 54°°7, | 
that of the surface being 68°; and the specific gravity of the | 
e + 
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bottom-water was 1028, that. of the surface being 10271, 
This bottom-water thus agreed closely in both particulars with 
that of the aep mid-channel, as ascertained in our first set of 


observations, and œr ned ‘by our second, 


We then steamed out to a point (station 64) nearfy identical 
with that from which our prevéous investigations had been carried 
on; and commenced oyr work with a temperature-sounding. 
The surface-tepperature (65°°6) praved to be here /ess by 2°°4 
than it had been found to be at station 63; apd this although it 
was takeff an hour later in the forenoon, when an increase might 
have been expected, It thus corresponded closely with whaghad 
been previously found to be the average temperature of the Strait 
iu mid-channel, both during the first approach at Gibraltarefrom 
westwards, and during our own experiments at the commence- 


ment of the Mediterranean Cruise; and the continuation ofethe 





like observations duritig the remainder of the day and ensuing night 
gave thesame remarkable result, the ratwxale of which will be 
considered hereafter. The depth was somewhat less than at th® 
neighbouring station 39, being 460 fathoms instead of 517 ; but 
the bottom temperature wasa little lower, being §4)°7 instead of 
55°%. The respective specific gravities of the surface and 
bottom waters, and of that of the intermediate stratum of 250 
fathoms, weres found to coincide almost exactly with those pre- 
viously determined, as the following comparative statement 
shows p- m 


Sp. Gr. Sp. Gr. 
Station 39 Station 64 

Surface . e.. 1027°1 1027.1 
250 fathoms . . , 1029°3 1029°2 
Bottom . . e’ 1028 °1 1028 °3 


Now the density of the: éetfom-water here corresponds so 
exactly with that which prevails over the defer bottone of Me 
western basin of the Mediterranean, whilst it so considerably 
exceeds that of the ezfem: as well asof the surface water of the 
Atlantic, that we cannot fail to recognise it as belonging to the 
Mediterranean basin; so: that, if it has anyggotion at all, we 
should expect that. motion to be from east to west. Still more 
certainly may this: be: affirmed of the intermediate stratum, the 
density of which corresponds with that of the bottom waters 
of the shallower part of the: Mediterranean basin; th@greatest 
depth (586 fathoms) :at which such water was fbtained; eing at 


-Station.40, the nearest point to the Strait from which a specimen 
of bottom water was obtained, And it may be further predi- 
cated thata stratum of water of a density ofe1029°3 could not 
overlie water of the density of “1028°1, unless it moved over 


the stratum below, that is, unless (1) the two strata were moving 
in opposite directions, or (2) were moving at different rates in 
the same direction, or (3) the upper stratum werg in motion in 
either direction, and the lower stratum werg stationary, It wil. 
presently appear that the second. of these conditions is the one 
which obtains in the present case, Pe 

We now proceeded to repeat our experimentsvith the ** Cur- 
rent-drag,” with the view of obtaining, if possible, unequivocal 
evidence of the existence of that westerly under-current, which 
so many considerations combined to render probab&. The di- 
rection of the wind during this set of experiments wasefrom the 
east, or opposite to that of the surface-current ; and its foce (3 
to 4) was sufficient, by its meeting the current, to produce a con: 
siderable swell, which necessitated the employment of a larger 
boat, and rendered it unsafe to allow her to drift without mea. 
The sectional area of the boat was therefore greater than 
on the former occasion, giving the in-current a stronger hold: 
upon her; but, an the other hand, the surface she presented. 
to the wind was also greater; and as this acted in the opposite 
direction, the latter increase might be considered to neutralise: 


the former, or even rather to exceed it, so as to render the. 


boat more capable of being carried westwards by the ‘‘ current 


| drag,” if this should be acted on by an outward under- 


current, The rate of. surface-current was tested as before, 
and. proved to be 1°823 mile per hour, its direction 
being N.E. by E. 4 E. This was a retardation of more than a 
mile per hour as: compared with the former observation y and 
that it was not attributable to the mere surface-action of the 
easterly wind, was cleardrom the result of the next observation, 
which showed thatthe retardation extended to a depth far below: 





the iffuence of surface-action,-The ‘‘current-drag” having. 


been lowered to 100 fathoms’ depth, the drift of the 
reduced to 0°857 mile per hour, or /ess than half its surface-drift ; 
its direction was nearly the same as thatof the surface-current, 





viz, E. by N. 4 N. The “ current-drag” was then lowered to- 
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a depth of 250 fathoms; and ‘na short time the boat was seen 
to bê carried along by it in a direction (W.N. W.) almost exactly 
opposite to that of the middle ¢#-cursent of the Strait. The rate 
of outward movement of the boat was®o*450 mile per hour ; 
but from the considerations formerly stated, it is clear that the 
actual rafe of the under-current must have exceeded that of the 
boat on the gurface. The “current-drag”’ was then lowered 
down to a depth of 400 fathems ; and again the lsat was carried 
along in nearly theSame direction as in the previous experiments, 
namely N.W. § N.; but more slowly, its rate of movement 
bein? 0°300 mile per hour. 
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Thus, then, our previous deductions were now justified Ty? 
a conclusive proof pe there was at ghis time a return-current in 
the mid-channel of this werrowest part of the Strait, from the 
Nediterranean towards the Atlantic, flowéng beneath the constant 
surface-stream from the Atlantic into the Dc arcen - and ite 
will be shown hereafter, by a comparison of all the results of our e 
observations, that a strong presumption may be fairly ratsed for 
the constant existence of such a return-current, though its force 
and amount are liable to variation. 

As the determination of the boundaries of this return- 
current, and of the amount and conditions of its variation, could 5 


with Force and Direction of Wind. 


stion of Movement of Surface-Float, and of Current-Drag at different Depths ; with Force and Direction of Wind 
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be effected by multiplied 
different points,*with ample licosas as to time, neither of whicht 
fell within the scope of the present expedition, we were obliged 
to content ourselves, as regards this locality, with what we had 
found oursel%es able to accomplish ; and at the conclusion of this 
day’s work we proceeded westwards under easy steam, so as to be 


able t resume our experiments the next morning in the sha//owest | 


part of the Strait. 

The average surface-temperature of the mid-stream during 
ovr outward passage through the Strait proved to be 66°; thus 
corresponding exactly with what we had found it to be on our 
aaa wanes seven weeks previously. This depression, as 
compared with the surface-temperature of the Strait itself nearer 
the shore, both north and south, and with the temperature of 
the Mediterranean to the eastward and that of the Atlantic to 
the westward, is extremely remarkable. We shall hereafter 
inquire how it is to be explained 

The breadth of the Channel between Capes Spartel 
and Trafalgar is about twenty-three nautical or twenty-six 
and a half statute miles, Its northern half is much shallower 
than the southern, the 100-fthom line off the Spanish coast 
running at about twelve miles’ distance from Cape Trafalgar ; 
whilst along the African coast it keeps much nearer the 
hore, being at only two miles’ distance from Cape Spartel. 
Between these two lines, the greatest depth marked i the 
chart is 194 fathoms; and this occurs off Cape Spartd, at 
less than a mile from the ro0-fathom line. Between this and 
the opposite border of the deeper channel, the depths vary 
from 130 to 180 fathoms; the abruptness of the differences at 
neighbouring points indicating a rocky bottom, of which we 
soon hasl unpleasant experience. 


(No Wind in Nos. 1, 2. 


SCIENTIFIC SERIALS 


In the Yournal of Botany for March we find a continuation 
of the useful catalogue of new species of Phanerogamous plants 
published in Great Britain during the year 1870, and of Mr. 
Hiern’s paper on the forms and distribution over the world of 
the Batrachian section of Ranunculus. Dr. Dickie contributes 
a paper on the distribution of Algæ, and Mr. A. G. More the 
commencement of a Supplement to Bromfield’s ‘Flora Vec- 
tensis.” Short notes, reviews, and reports of Societies fill up 
the number. 


THE American Naturalist for February contains several inte- 
resting papers. Among them is one on the ant-lion (A/yrmeleo 
immaculatus), a Neuroptercus insect, by Mr. J. H. Emerton, 
with drawings of its matamorphoses ; one on the resources and 
climate of California, by Rev. A. P. Peabody; notes on some 
birds in the Mu%um of Vassar College, by Prof. Jas. Orton; a 
short account of the spores of Lichens, by Mr. H. Willey ; the 
Sperm Whales, giant and pigmy, by De Theodore Gill, éllus- 
trated with numerous drawings, including the skull of Cad/enathus 
simus and Physeter macrocephalus. The Natural History Mis- 
cellany comprises also several shorter papers of much inftrest, 
including one on the morphology and anc®try of the King 
Crab, by the editor, Dr. A. 5. Packard, jun. 


THe March numbeP of she Geological Magazine (No. 81) 
commences with a long article by Mr. James Croll “Oa the 
Determination of the Mean Thickness of the Sedimentary 
Rocks of the Globe.” The author disusses the different methods 
which have been adopted in order to obtain an approximate esti- 


| mate of the time occupied in the fo oation of the sedimgntary 


rocks, and remarks that in all these researchgs it must be borne 
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sidħhind that, from the continual action of denudation, the ex- 


isting sedimentary rocks only represent a fraction of the whole | 
* thickgess of sediments thaf have been depdsited. Taking the | 
denudation of the area gf the Mississippi as a guide, he estimates | 

he land at one foot in 6,000 years, ald | 


the wearing down of t 


the matt@ thus removed spread over the bottom of the ocean | 
would produce a deposit one foot thick in 14,400 years, Taking | 


the maximum thickness of British sedimentary strata as cal- 
culated by Prof. Ramsay, namely, 72,000 feet, to represent the 


mean thickness of all the sedimentary rocks which ever have ' 
been formed, the author thus gets 1,036,800,000 years as the | 


age of the stratified rocks. Mr. Croll also notices the conditions 


âf the deposition of the sediment carried from the land, and | t OF 
| on damp surfaces, dried in the sun, and afterwards flooded ina 
| Way common in-salt Jakes,...Pseudomorphus crystals of salffand 


his remarks upoh this subject are all v 
The editor, Mr, H. Woodward, descril 
Myriopod from the Scotch’ coal-me 
Kuphoberia Browni, and also so 
Crustacea, namely Ceratrecaris. 

the Lower Ludlow of Leintwa 









SOCIETIES AND ACADEMIES 


LONDON 


Royal Society, March 16.—*' Description of Ceratedus, a genus 
of Ganoid Fishes recently discovered in orivers of Queensland, 
Australia.” 
to this commynication.+<" On. the Formation. of: some of the 
Subaxial Arches inf Mlan.” By George Wi: Callender... 9. 

Geological Society, March 8,—-Mr. Joseph Prestwich, 
F, R.S., president, in the chair. Lieut: Lewis’ de Teissier Pre- 
vost and Mr, John Haines were elected Fellows of the Society ; 
and Dr. C. Nilsson, was elected a foreign member of the 
Society. The following commanication was read (1) “On 


the Red Rocks of England. of older date than the Trias,” by | 


Prof. A. C. Ramsay, LL.D., F.R.S., V.P.G.S. The author opinion, lead to the conclusion that a continental area existed 







By Dr. Albert: Günther FOR JS, We shall return 
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stated that the red colour of the Triassic beds is due to peroxide | 


of iron, which encrusts the sedimentary grains as a thin pellicle. 
This could not have been deposited in an open sea, but rather in 
an inland salt lake or lakes. ‘The peroxide of iron, which stains 
the Permian, Old Red Sandstone and Cambrian rocks, is be- 
lieved by the author to have been deposited in the same manner, 
in inland waters, salt or fresh. Agreeing with Mr. Godwin- 
Austen, the Old Ked Sandstone was of Lacustrine origin. The 
absence of marine shells helps to this conclusion. 


geners live in African and American rivers. The life of the 
Upper Silurian deposits of Wales and the adjoining districts 
continued in full force up to the passage-beds, which mark 
the change from Silurian to Old Red Sandstone. In these tran- 
sition strata, genera, species, and individuals are often few, and 
dwarfed in form.. Near Ladlow and May Hill the uppermost 
Silurian. strata contain seeds. and fragments of land plants, 
“indicating the neighbourhood of land, and the. poverty of 
numbers and the small. size of the shells a change in the condi- 
tion of the waters. The fish of the Old Red Sandstone also 
indicate a change. of condition of-a geographi@al kind. 
circumstances which mark the passage 

Sandstone, wert. as..follgws = 
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Red. ters at their beginning are comparable 
éo the Black Sea v steadily freshening; or the Caspian, once 
united to the North Sea; if by a change of amount of rainfall and 
evaporation it freshened by degrees, and finally became a fresh- 
water lake, The Permian strata, to a great extent, consist of 
red sandstones and maris in the greater part of England ; and 
the Magnesian Limestone of the north of England is also in less 


The Old Red San 


3 u The fish | 
do not contradict it, for some of their nearest living con- | 
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_ continental, and its. terrestrial fauna essentially of modern t 
The: If according to ordinary methods. we were. to classify. the 


eof Silurian into Old Red | 
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degree associated with red marls. These do not occur in the 
same districts of England, excepting in Lancashire, where % few 
beds of Magnesian Limestong are interstratified withthe marls. The 
sandstones and maéls-bajng red, the colouring matter ig considered 
to be due to peroxide of iron, possibly precipitated from carbonate 
$f iron, introduced. in salnticA into the waters." Land*plants are 
found in some of the.Peamian-beds, showing.theneighbourhood 


| of land, No pollusea are found ity most of the red beds, except 


a brachiopod in Warwickshire, and a few ether genera in Lan- 
cashire, in maris associated with thin bands of Magnesian Lime- 
stone. The traces of amphibians are like those found the 
Keuper Sandstone, viz., Dasyceps Bucklanadi and labyrinthodont 
footprints in the Vale of Felen and at Corncockle Moor, inted 


gypsum help to this conclusion, The molluscous fauna of Lan- 


| cashire, small in num@er,. in this respect resembles the fauna gi 


the Caspian Sea. ‘The fauna of the .Magnesian. Limestone.of 


| the east of England is.more numerous, comprising thirty-five 


genera and seventy-six «species, but wonderfully restricted. when 
compared with the Carboniferous fauna, 
generally dwarfed in aspect, and. in their poverty may be com- 
pared to the @aspian fauna of the present day. Some of the fish 


_ of the Marl-Slate have. strong affinities to carboniferous genera, 


which may We supposed to have lived in shallow lagoons, 
bordered by peaty flats; and the reptiles lately described by 


Messrs. Howse and Hancock have terrestrial affinities, Besides. 


the poorness of the. Mollusca, the Magnesian. Limestone seems 


to afford other hints that it was deposited in an inland salt Jake. 


subject to evaporation. Gypsum is common in the interstratified 
maris, In the open sea limestone is only formed by organic 
agency, for lime, in solution, only exists in small quanéities in 
sucha bulk of water ;-butin the inland salt lakes carbonates of 
lime and magnesia might have been deposited simultaneously by 
concentration of solutions. due to evaporation. Some of the 
Magnesian Limestone strata have almost a tyfgceous or stalag- 
mitic aspect, as if. deposited from solution. The Cambrian strata 
also. show. some evidence.of ‘not: being true marine deposits, 
They are purple and red, like the other strata previously Spoken 
of; and the surfaces of the beds sometimes exhibit s@h-cracks 
and: rain-pittings.. The. trilobite Pakecopyee Ramsay? is con- 
sidered by the author to be an-accidental. marking, simulating 
the form of-a trilobite ;.and. the fossils.of St. David’s are found 
in. grey beds, which may mark occasional inflexes of the sea, due 
to uscillations of level, The foregoing reasonings, in the author’s 


more or less in the nerthern hemisphere from the close of the 
Silurian to the end of the Triassic epoch, and thatghis geographi- 
cal continuity of land implies probable confinuity of continentel 
genera, There is therefore no paleontological reason why the 
Ayperodapedon, Télerpeton, and Sdagonolepis of the Elgin cougtry 
should be considered of Triassic. age, especially®as the. beds in 
which they occur are stratigraphically inseparable from the. Old: 
Red Sandstone. Finally, terrestrial and marine European epochs. 
were rapidly reviewed. . 1.: The Cambrian epoch w&s probably 
fresh water. 2. The Old Red Sandstone, Carboniferous,sPermian, 


_ and Trias were formed during one long continental epoch. *This 


was brought to an end by partial submergence during the Jurassic 
epoch; and by degrees a new. continental area arose, drained by. 
the great continental rivers. ofthe Purbeck and Wealden series, 
as shown in various parts of Europe. 3. This continent was 
almost entirely swallowed up in the Upper Cretaceous: seas 
4. By subsequent elevation. the Eocene lands were. form 
and with this continent there came.in a new: terres ria: 
Most of the northern half of Europe since, then has- b 











terrestrial faunas of Nerth America, Europe, Asia, and probably 


of Africa, a Paleozoic epoch would extend from Old Red Sand- 
| stone to. Wealden times, and.a Neozoic epoch at least from the. 


| Eocene period to the present. day. 
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The Upper Cretaceous 


strata would at present remain unclassified. The marine epoch 
| would. also temporarily be divide! into two, Paleozoic from: = 












Laurentian. to the close of 


the Permian, times, and al 


down to the present day, would form.a.Neozoic: seri 
gener gaps between the. two: begin. ‘to: be 
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the author, on physical grounds, extended some views which he | deposited in the open sea might not subsequently, by oxidation, ® 
himself had, fiom other reasons, brought before the Society. | hecome perfectly rgd. Prof. Ramsay replied to the remarks of 
Ie mentioned that there hat lately been found im the fresh-,| the various speakers, and summed, np by contrasting theeusual 

- waters of Australia a remarkable fish, which Mid been described, cqjour of marine fossiliferous beds with that of the thick, almost 


he thought erroneously, as a Cera/odus, but which, in many 


essential Characters, was a Diptefus, though allied in’ some 
respects to Pidneroplenvon. ‘In ‘other ‘respects it}was' connected 
with Lepidosiren. Tt was abeat to be described hy Dr. Günther, 


e The dentition of-tlis fish is curiously similar to that of, the De- 


vonian O:fterus; and its existence, he thought, corroborated 
Prof™Ramsay’s argument. Ee agreed with the authot as to his 
views respecting the terrestrial fauna of ancient times, and was 
quite Prepared {for the discovery of m#mmahan remains in earlier 
formations than those in which they are at present known. : He 
didfiot so cordially agree with bis views as’to the marine fauna, 
He would carrv back the forms from which thnse of the present 
day are immediately derived to Cretaceou® rather than Eocene 


_ times.. Between the Cretaceous and the Liassic strata there was 


what appeared to be a middle group, succeeding the Paleozoic. 
Mr. Etheridg®@ commented on the dwarfed condition of our Ber- 
mian fauna, which corresponds in the main with that of the Con- 
tinent, though with fewer genera and species: Prof. Rupert 
Jones protested against some of the reasons adducell for regard- 
ing some of the areas cited as having been inland Jakes, though 
no doubt such lakes must have existed, He thoufht that mere 
colour could not be taken as a criterion, If it were, he inquired 
why the bottoms of the present lakes were not red? Man 

of the réd rocks were, moreover, full of marine fossils. He 
contended for: the true trilobite character of Palroprge 
Ramsar, and mentioned its occurrence and that of Zin- 
ug ferrusinea in red Cambrian rocks as prowng the 
marine ®character of the keds. The Magnesian Limestone, 
he also insisted upon as a purely marine and open sea deposit. 
Prof. Morris thought the subject required further consideration 
before the whole of Prof. Kamsay’s views were accepted. The’ 


Cambrian heds, fox ‘instance, containing great beds of conglo-° 
® merate, seemed such as could only be due to marine action, and 


would derive ther: red colour from the decomposition of the old 
hornblendic gneiss from which they were derived. With regard 
to the Kd Sandstone, he would inqmre whether the colour 


might not be derived from the decomposition of rocks composed, 


of hornblendic materials. The Old Red Sandstone beds, though 
in this country containing fishes which might he of freshwater 
genera, had in Ru&sia the same fishes associated with marine 
shells ; and much the same was the case in the Trias. Dr. 
Carpenter had been led to the conclusion that wherever there 
was an inland sea cqnnected with the ocean by a strait even 


of moderate depth, there was a double current tending to preserve. 
ty between the waters of the two, the. 


s@ne degree of simi 
difference of specific gravity in the Mediterranean as compared 
withgthe Atlantic being about 4s 1'026 to 1029, ‘In the Red 
Sea, where so litle fresh water came in, and there was-an evapo- 


ration of nearly eight feet per annum, the water was but Jittle_ 


salter than that of the ocean with which it was connected. 
In the Béitic there is an undercurrent inwards, which 
still kee} it brackish; for otherwise the influx of fresh 
water was so enormously im excess of the evaporation, that 
it would long ago have become perfectly fresh. Such facts bore 
materially on the speculations of the author. Capt. Spratt mamn- 
tafned that in the Dardanelles there was not a trace of such an 
undercurrent as mentioned by Dr. Carpenter. Iw the winter 
months,-when the flow of the rivers into the Black Sea was for 
the most part arrested by ice, the salt water of tee Mediterranean 
was carried into the inland seas, and these being much deeper 
than the channel of the .Dardanelles, the salt water, by its 
greater specific gravity, remained in the bottom of.the sea of 
Marmora, so that while the upper portion of the water and that 


on the shores were fresh, marine conditions existed in the deep . 


centre of the sea. Dr. Duncan mentioned. that in, certain coral 
reefs intersected by freshwater currents, the corals still continued 
to be formed ; so that the existence ofvdwarfed forms of corals 
in ancient times was quite consistent with modern facts. Mr, 
Forbes commented on-the chemical features of Prof. Ramsay’s 
viewt,-and could see no-reason why the beds containing iron, 
should nut have been deposited in the ‘open®sea. Many beds, 
for instance the Gault, contain more iron than those which are 
now red, though they may te Brey or blue. In sands the grains 


are.often coloured only superficially with’ iron, probably derived . 


from sulphates. In other cases the sands consist of fragments of 
rocks already red. There was, in fact, no reason why f“ beds 
e « 
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: Bart., M.P., president, in the chair. 
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non-fossiliferous rocks of whizh he had been treating 


Anthropological Institute, March 20.—-Sir John Lubbock, 
Mr. Wilham Sloan’ and 
Mr. John Edward Brearey, of Madras, were elected members, 
After the adjourned discussion of Mr. Jackson’s paper, “The 


+ 


Racial Aspect of the Franco-Prussian War,” Mr. Hyde Clerke 


read a paper “‘On the Migrations of the Georgians, Circassrans, 


,and Amazons, and their connection with the Tibeto-Cancosing 


race,” of which the following is an abstracte—By means of 
the application of the Georgian, Circassian, and other evistirg 


languages zx sit, the existence of a previous Georgian or Cau- 
casian population was shown, and that the extent of its area was 
much greater than could have been suspected. Ths Pato- 
georgian language had a much nearer relation to @he existing 
languages than the Hieroglyphic to the Coptic, or the Cureiferm 
to the Syriac and Persian, but it was in a different and earher 
stage of comparative grammar than the Hebrew or Sanskrit, and 
to which the Caffre group presents some resemblances of struc- 


„ture. The connection of the language with the comparstive my- 


thology of the worship of fire and water, gives further evidence as 
to the diffusion of a population which had held empire over Irdia 
and thence to the Atlantic shores and these islands, Accepting 
as a doctrine the conquest of Palestine from the Canaanites and 


,other races identified with the Caucaso-Tibetans, the period of 


empire would range from 3,500 to 4,500 years ago, during which ~ 


the germs of the existing civilisation were developed. This popu- 
lanon belonged to the family which includes the Tibetan and 
Chinese stocks, Many portions of the Mosaic record, considered 
to have been interpolated during the Babylonian captivity, now 
appeared to he of the greatest antiquity. Many subjects, corol- 
lary to the main discoveries, were touched upon, including the 


connection of the Borns the Phrygian, the languages of Asia 


Minor, the Akkaa with t 


|, Palæogeorgian, also the Lydo- 
Assyrian rock-cut monuments, the Cyclopean* buildings, the so- 
called Druidic structures, the discovery of metals, &c. 


Royal Geographical Society, March 13.—Major-General 
Sir Henry C., Rawlinson, K.C.B., vice-president, in the chair. 
The following new Fellows were, elected :—Sir James An- 
derson; W. Blackmore; -R. B. Jackson, Sir Donald F, 
McLeod, K.C.S.I., C.B. ; Capt. James Nicol; G. Wm. Petter. 
The paper read was, ‘On Mr. Bames’s Explorations of the 


\Gold-Fields of South Africa,” by Dr. R,'J. Mann, and was 
founded on the voluminous journals,’ itineraries, astronomical 


observations, &c., sent heme by Mr. Thomas Baines, who 
had been employed, sinc2-the end of 1868, in making a 


eneral survey of the gold-yieldirig country lying between the ` 


impopo and Zambesi rivers.” Leaving the Limpopo at its north- 
western bend, near the Makioutse and Shapsa rivers, he traversed, 
with his companions, the range of highlands separating the basins 


of the Zambesi and Limpopo, ina north-easterly directiqn, for 


300 miles, negotiating with the powerful Matabele chiefs, fixing 
geographical positions, investigating the mineralogy, and sketch- 
ing, with his well-known artistic skill, the scenery and people. 


His farthest point to the north was 17° 30' S. lat, and in one 


part of his route he was within 120 miles of the Zambesi. On 
the route, the heads of a great number of streams: were struck, 
flowing on the one side into the Zambes, and on the other 
towards the Limpopo or Indian Ocean, the high land (averaging 
ahout 3000 feet) forming the watershed: in this pait of Africa, 
The country was healthy, but rarher barren and anid, especially 
on the western slope of the watershed. ‘Ihe chief of the Mata- 


bele came to an°amicable agreement regarding the working of 


the gold, winch was found very widely distriputed over the 
region, but only-in quartz reefs, net:in alluvial washing. 
Many additiona? particulars regarding the country were given, 
after the reading of the paper, by Sir John Swmburne, wh tra- 
velled over most of the same ground, and partly in company with 
Baines. He said the dry uplands were totally“infit for European 
settlement, but the well-wazered northern and eastern slopes were 
fertile, and adapted fopall kinds Of tropical produce. The rich, 


4 


well-wooded country on the eastern side, rugged with precipitouse 


hils and- deep valleys, was mhabited by a superior ‘negro tribe, 
called Afashonas, totally distinct from the mvading Mataheie of the 
opposite (western) side of the uplands. Whilst the Metabele—a 
section.of Caffres—fo}iow no arts but those of war, and go nearly 
e e - 
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ged, the Mashonas are well clothed, and practise the art of@| that it was imported by*the Prussian armies. The plague has 

smelting and working iron in great perfection. He exhibited a | had really terrific effects in the provinces. On a sea coagt the 
ə specimen of gold, weighing 27 ounces, exttacted by his men | carcasses of infected animals were so numerous that it was im- 

fiom the quartz reefs, Mr. Galton spoke of the great additions | possible to bury thgm. _Thé authorities were obliged to fill with 

made by Mr. Baines, in*this journey, to our topographical knoe- | the putrid cargo old bfilks, which were sunk by c@ahon bails 

dedge of Africa; and Mr. Dunlop stated that quartz had now | from a distance. He said ghat infected animals were not un- 
è been found in the country yielding eight and ten ounces of gold | wholesome in their flesh. A secret committee wag opened on the 

to the fon, and-that the country was a suitable field for British | question, proposed by M. Sainte Claire Deville. 


enterprise, e 
Linnean Society, March 16.—Mr. G. Bentham, president, F 
in the chair. Col. Grant was elected a fellow.—Prof, Oliver . DIARY f = 4 
e exhibited specimens of Cupani cinerea, Poepp. belonging to ; 
the order Sapindacee, from the Kew Herbarium, in which the - THURSDAY, MARCH 23. - @ 


seed, partially sfrrounded by an arillus, splits open, and the | Rovar Society, at 8 3o.—Experiments on the Successive Polarisation of 
exalbuminous embryo falls out, leaving the testa and arillus on tigbe, with ha veo we New ees Apparatus: el ae 
i j eatstone, P, n ar Approxmately Decenn anation Q e 
e tree, the only instance known of such dehiscence of the seed Temperature at the Observatory Cape of. Good Hope, viewed in connection 
itself—An extract was read from a letter from General Munro with the Variation of the Solar Spots: E. J. Stone, F.R S. m 
to Dr. Hooker, describing the vegetation of a little known part | Society or ANTIQUARIES, at 8,30 —On Flint Implements and other Antiqui- 
of the-islar&l of St. Vincent, in the West Indies.—Mr. Henry ge from ao = J grear F > en Antiquities from 
Reeks exhibited a series of forms of Aspidium from Woodhay in icestershire; Rev. Assheton Pownall, F S.A. x 
; : ; : Roya INSTITUTION, at 3.—Davy's Discoveries: Dr, Odling. 
Hampshire, which he considered showed a regular gradation be- | Lonnon INSTITUTION, at 7.90.-On the Colonial Question: Prof. J. E. 
tween 4, aculeatum and A. angulare of authors.—Notes on Thorold Rogers, M.A. ; 
Capparis galeata and C. Murrayit, by Mr. N. A. Dalzell, who a FRIDAY, MARCH 24. 
believes that these two perfectly distinct species have generally | Qumxerr Microscoricat Crus, at 8. 
been confounded with one another.—Dr. B, Seemann exhibited a | Kovar Insriru#ton, at 9 —Colour: Prof Clerk Maxwell. ; 
lamellicorn beetle from Nicaragua, one of the largest Coleoptera SOL COLLEGE OF SURGEONS, at 4 —On the Teeth of Mammalia: Prof. 
yet found in America, SSE 
Panis SATURDAY, MARCH 25. 
; ROYAL INSTITUTION, at 3.—Spirit of the Age: Mr. O’Neil 
Academy of Sciences; March 13.——A sharp discussion | Rovat ScHooL or Minzs, at 8.—Geology : Dr. Cobbold, ie 
arose on reading the ørocès verbal of the last. sitting. General a MONDAY, MARCH 27. 2 ee 
Morin complained that it was stated by M. Sainte Claire Deville | Rovar Grocrapuicat Society, at 8. N ® ~ 
that science had not received proper application in war- | INSTITUTE OF ACTUARIES, at 7.—On the Equitable Appointment or a Fund 
fare. He was obliged to confess that the French artillery was | _ between the Life-tenant and the Reversioner: Andrew Baden. 


i ; LONDON INSTITUTION, at 4~-On Astronomy: R A. Proctor. duca- 
not up to the times, since they had no steel guns. Steel guns had aha yeaa , (Educa: 


been condemned as useless by the committee because His Majesty | povar COLLEGE oF SURGEONS, at 4.~—On th RY 

u a> 4—-On the Teethedf Mammalia: Prof. 
was a great artillerist. ——The repart of the death of M. Becquerel, Flower. ' 
sen., during tke inyestment of Paris was stated to be in- TUESDAY, MARCH 28. A 
correct. It was really M. Dumeril, the son of the celebrated elec- | Rovar InstrrvTion, at 3 —Nutrition of Animals: Dr. M. Fosteg, 
trician, who had died ; M. Becquerel, sen., was not present at the è 5 
sitting.—M. Leverrier was present at the sitting. M. Dumaś | . WEDNESDAY, MARCH 29. 
read for the learned astronomer a long memoir on the Defence | Society op Arts, at §.—On Woman's Work, with Special Reference to 
of the Rhone Valley, to which M. Leverrier was attached during Industrial Employments: Miss Emily Faithfull. : 
the investment of Paris. He resided at Nismes and not at Mar- sas COLLEGE OF SuRGEONS, at 4.—On the Teetheof Mammalia: Prof. 
seilles, as had been said. The principal feature of this work is the ent 


Á 


. construction of an apparatus for optical signalling. This appara- THURSDAY, Marcu 30 
tus can be used during day-time, and signals can be seen at a | Rovat Society, at 8 30, . ‘ - 


distance of eight miles by day with the naked eye.—M. Serret, ee EA A Discoveries: De. Odi? 
President of the Scientific Delegated Commission at Tours and | LONDON INSTITUTION, 7.30.—On Economic Botany : Prof. Bentley. bd 
then at Bordeaux, read over a reclamation on behalf of M. | Cuenca. Society, at 8.—Anniversary Meeting. 

e 


LDouccarut, who claims a right to the invention of the instrument 








manufactured by M, Janssen for guiding a€ronauts, M., Serret gave > z 
ə certificate testifying that M, Bouccarut in the month of Septem- 
ber communicated an instrument similar to M. Janssen’s com- CONTENTS PAGE 
pass. If so why did the Delegated Scientific Commission keep ? 
the communication without warning the Government of National | BOTANIOAL MUSEUMS s . s 0 4 ew ee we ee wee Gor 
Defence at Paris, where the instrument was much wanted, as | POPULAR ORNITHOLOGY. « «e s 6 ee ee ee ew ee $402 
not less than ten balloons were lost, five of them in the sea, | OUR Boox SHELF e . s e 6 6 ee ee ee ee eee we 404 
because aéronauts were unable to see their way? M. Delaunay read ae seh evar aca 
r ene stating that he acknowledged that Mr. Hennessy Forms of Clouds —W pe Foxvierue (With Illustration) |- dee 
e same arguments as himself against Mr. Hopkins The Limits of Numerical Discrimination. . . . s s a e . > 408 
theory see to the eee se ca ee pe of ae earth. pay Me J- WATSON © 6 6 ee wwe ee ee G05 
ut the adhesion given by Sir W. Thomson and other learned $e Pe Ait at et OY eae Sh Ras dus oh hs, AOS 
men to Mr. Hopkins’ views is the reason why he did not regret eee Ht Savage, eu j J. PR na ji A aaa ie Š 
. having again raised this much controverted question ——M. de Lunar Halos.—-S. BARBER «we we eee ee ltt pe 
Fonvielle presented a paper explaining why the gas inside an Siac E Rage ae ae eee a ee ene 
aerostat very often suddenly increases in denfty. The phe- Work and ed zJ i Tie i Rael eae ee 
nomenon is common in warm weather when the gas is saturated | American Notes. . +... ...+...2~0 ee: pe 
with yapour from the wager of the gasometer, and also when the | Tas Science AND ART DEPARTMENT. . . .- st, j ag 


balloon is rising at a quick rate, The increased derSity is owing to | Augusrus pz MorcaN. By ArTHuR C. RANYARD _ e.o 49 
a quiek refrigeration corresponding to the dilatation of the gas | papers on Iron Anp STEEL, IV. THE BESSEMER PROCESS (con- 
when the balloon is ascending to a higher level. It is an illustra- TINUBD) By W. Martwy Winstams, F.C.S. (Waith Illustra 

tion of the law of@ equivalence of force and heat. It is the ik) o a e a I0 
same experiment as is noted in Tyndall’s special treatise on that SCIENCE IN GOVERNMENT WORKSHOPS, CF th I Hustravions.) . 2 v XID 
subject, when damp air is placed underean air-pump worked | NOTES © e s s s aes fie ew ee a ee a a AIB 
gt a cértain rate. The movements of the balloon being able to | ®8PoR™# oN Derr Sea RESEARCHES (CONTINUED) By Dr 


. W. B. 
be controlled, it is possible, through an aëronautical ascent, to hen F.R.S., and J Gwyn Jarrrays, F.R.S, (Wjth Ius- 


come to a numerical conclusion.—M. Bouley delivered an | Screprieic Scns. Ce ee pee eke ee 415 
interesting lecture on the cattle plague, which is one of the most | Societies anp ACADEMIES... ....22,,2202C0 a7 
important topics of the moment. He gave conclusive evidence | Diary. g s s a e soa e ee a ee el, Rees pee 
s i i \ . "¢ 
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FIRST*REPORT OF THE ROYAL COMMISSION 
ON SCIENTIFIC INSTRUCTION AND THE 
ADVANCEMEN®P OF SCIENCE.’ 


2F0 THE Queen’ S MOST EXCELLENT MAJESTY. 
May i please your Majesty — 


E, the Commissioners appdinted by Your Majesty 

e to make Inquiry with regard to Scientific Instruc- 
tidh and the Advancement of Science, humbly beg leave 
present to Your Majesty the following First Report :— 


1. We have heard the evidence of witnesses in reference 
to the following subjects, forming part of our inquiry, giz., 
the Royal School of Mines, the Geological Survey of 
Great Britain and Ireland, the Mining Recond Office, and 
the Museum of Practical Geology, at present located in 
Jerniyn Street ; and also concerning the Rofal College of 
Chemistry, at present lodged in a building im Oxford 
Street ; which institutions are under one head, entitled 
Director-General of the Geological Survey of Great 
Britain and Ireland and Director of the Royal School of 
Ménesi 

2. There is no necessary connection between the direc- 
tion of the Geological Survey of Great Britain and Ireland 
and the government of the Royal School of Mines. 

3. The Royaf *School of Mines and the Royal College 
of Chemistry, which practically constitute one School of 
Pure ahd Applied Science, are not organised in such a 
manneres to ewable them to perform efficiently the work 
for which they were originally, or are, at present, intended. 
We base this conclusion upon three grounds, (a) The 
absence of a chair of Mathematics, (4) The absence of 
Physical or Biological Laboratories in which students can 
receive practical jnstruction, (c) the insufficiency of 
O in fhe Royal College of Chemistry. 

. The officers of the Geological Survey are greatly 
hindered in their work by ewant of accommodation ; for 
although thet number has been quintupled ding the 
last twenty years, the space originally allotted to them has 
not been increased. 

5. The space allotted to the Mining Record Office is 
alreafly insufficient for the proper reception and arrange- 
ment of the valuable series of documents accumulated 
there ; and for the accommodation of the public who 
desire to consult them. 

6. The collections in the Museum of Practical Geology 
require greater space for their proper display than is at 
present afforded. 

7. In order to provide a remedy for the inconveniences 
which have been enumerated, we recommend: (a) That 
the building in Jermyn Street be given up to the Survey 
and to the Museum, with the reservation that the Lectures 
to Working Men be delivered as heretofore in the Theatre ; 
(6) That the building in Oxford Street be vacated by the 
Royal College of Chemistry; and (c) That the Mining 
Record Office be lodged with the Statistical Departgient 
of the Board of Trade ; or, failing accommodation there, 
in the building now occupied by the Royal College of. 
Chemistry. 

8. Without expressing any opinion, at present, 
policy Of. Government Schools of Science, your 
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sioners, having to deal with the Royal School of Mines , 
and the Royal College of Chemistry as Institutions Which 
Have existed for 20 years, and which, during that period, 
have turned out a large number of well-instracted Students, e 


ren ai m = r + 


` consider that such steps should be taken as may beùneces- 


sary to render their Teaching thoroughly efficient. 

9. With this object we recommend that the two Insti- 
tutions be consolidated ; that Mathematics be added to 
the Courses of Instruction now given; and that sufficient 
Laboratories and Assistance for giving Practical Instruc- 
tion in Physics, Chemistry, and Biology, be provided. 

10, The Institution thus formed (hereinafter called the 
“Science School”) may be conveniently and efficiently 
governed by a Council of Professors, one of*that body 
acting as Dean. 

11. We have further heard evidence concerning the 
Buildings at South Kensington, now nearly completed, and’ 
intended for the reception of a projected School of Naval 
Architecture and Science; and we recommend that the 


‘Science School should be,accommodated in these build- 


ings. We have given careful attention to the considera- 
tions in favour of the retention in Jermyn Street of the 
Technical Instruction in certain branches, but we are of 
opinion that these considerations are outweighed by the 
great advantages to be derived from concentration. 

12. We have further heard evidence concerning the 
Royal School of Naval Architecture and Marine En- 
gineering, now conducted at South Kensington ; and we 
recommend that the theoretical instructien of that school 
should in future be given in the Science School, the 
general instruction in Mathematics, Physical Science, and 
Mechanical Drawing thus becoming common to both 
schools. We also recommend that no additional buildings, 
and no reconstruction of the temporary buildings at 
present occupied by the Royal School of Naval Archi- 
tecture and Marine Engineering, should be undertaken, 
until a further Report has been received from this Com- 
mission. 

13. We have further Tan evidence concerning the 
system of teaching Elemementary Science under the 
Science and Art Department ; and we are of opinion that 
the quality of the Instruction given under this Depart- 
ment would be greatly improved if the teachers received 
Practical Instruction in Elementary Science, Such in- 
struction has, indeed, already been given with marked 
advantage, although only to a limited extent. The Science 
School will be available for the instruction of many 
Science Teachers throughout the country ; but we reserve 
for a Further Report any expression of opinion as to the 
precise character of such Instruction, and as to the con- 
ditions under Which it shall be accessible. 

14, The organisation of, and accommodation required 
by, the Sciencg School (including it#Technical Branches) 
and the Royal School of Naval Architecture, will be dealt 
with in detail in a further Report. e 

All which we humbly submit for Your Majesty’s gracious 
consideration. 

(Signed) DEVONSHIRE ® 
LANSDOWNE, JOHN LUBBOCK, J. P. Kay SHUTTLE- 
WORTH, B. SAMUELSON, W. SHARPEY, THOMAS H, 
HUXLEY, G. G. STOKES, HENRY J. S. SMITH. 
J. NORMAN LOCKYER, Secretary e 
March 9, 1871 s 
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e THE IRON AND STEEL INSTITUTE 


NOTPITHSTAN DING the pre-eminent scale of 

which the mineral and metallic industries of Great 
Britain! are conducted in practice, it must nevertheless be 
admitted that, as a rule, we have hitherto been long and far 
behind our continental neighbours in respect to possessing 
einstitutions calculated to aid in developing or advancing 
the scientific or practical bearings of such subjects, or to 
afford the meafis of intercommunication between those 
occupied or interested in such pursuits, To this rule, 
however, we now have, at least, one honourable exception 
in the case of the Iron and Steel Institute, now holding 
its second annual meeting in London, and the establish- 
ment of which, in 1869, must be looked upon by all 
interested in the application of science to the arts, not 
only as a decided step forward in the right direction, but 
may even be regarded as inaugurating a new era in the 
history of the so important iron and steel manufactures 
of Great Britain. 

It has been often the fashion, possibly also with some 
show of justice, to represent the British manufacturer as 
a narrow-minded individual surrounded by and, as it 
were, isolated from even the rest of his own class by a 
sort of atmosphere heavily loaded with trade jealousy and 
manufacturing secrets. The experiment of the last two 
years, however, has amply proved, at least in the iron 
trade, that it only required the establishment of such an 
association as thé fron and Steel Institute, to present him 
in a very different and more favourable light ; for the 
mere fact of bringing together from different parts of the 
country men all deeply interested in similar pursuits, 
has at once dissipated the petty jealousy inseparable from 
a previous state of isolation, and has, besides indicating 
how much can be effected by combined action, convinced 
the majority at least, that the interests of the individual 
manufacturers are intimately bound up with the advance- 
ment of the country at large. 

The Iron and Steel Institute now numbers some four 
hundred or more members, including the principal iron- 
masters and others practically engaged in the production 
or working of iron and steel, or connected more or less 
directly with those manufactures by reason of their 
scientific attainments in metallurgy or the allied sciences ; 
so that, taking into consideration that the Institute has as 
yet been barely two years in existence, this rapid progress 
must be regarded as the most convincing proof that a real 
want for such an association had been very ‘generally 
felt. 

The consideration of what may be termed commercial 
in contradistinction to technical, questione, such as, for 
example, those connected with wages, trade regulations, 
&c., do not come witkin the sphere of the [nstitute ; the 
objeass of which, besides affording a means of communica- 
tion between its members, are restricted to the acquisition 
and disseminatifn of information, and the discussion of 
all scientific and practical subjects bearing upon the pro- 
gluction and manufacture of iron and ‘steel. 

The methods by which these objects are sought to be 
attained are threefold—~viz., by the publications issued by 
the Institute ; the formation of committees to examine 
into amd report upon subjects of special interest ;.and by 
general meetings of the members, two at least in. each 
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year, one of which is held in London in the spring, 
whilst the other_or autumn meeting is located in the 
country, in some one®of the manufacturing districts, as 
tay be determined by theCouncil. ° ° 

The excellent attendance at both the Rondon and 
the country meetings at Midd&sborough and Merthyr 
Tydvil, fnder the able presidency of the Duke of Devon- 
shire, as Well as in the sustained interest which has been 
kept up in the proceedings of the Institute, have already 
proved it to be a success, besides showing how much 
may be effected by bringing from all parts, into persoaal 
contact, those interested i in the same occupations, whereby 
a mutual interchange of ideas and a spirit of generous 
rivalry is established, which cannot fail to do good to.the 
indiyidual, as well as tend to the progress of be industry 
of the country at large, - 

An examination of the publications issued by the In- 
stitute up to the present date, will amply justify the assertion 
that they full maintain the high position which it aspires 
to, whether they be judged from a strictly scientific or 


technical point of view, and that they are entitled to rank. 


alongside any which emanate from even the best institu- 
tions of like character on the Continent. For the years 
1869 and 1870 they appeared in the form of Transa¢tiong; 
in all seven numbers, which contained the proceedings of 


‘the Institute, preficed by an able inaugural address de- 


livered by its first president, the Duke of Devonshire, 
who himself is largely interested in fon mines and 
smelting works, along with a series of well-illus- 
trated papers on various subjects relating 18 iron 
and steelmaking communicated by members eof the 
Institute. © 

At the commencement of the present year, however, 
the Council decided that these Transactions should give 
way to the more convenient form of a Quarterly Journal, 
and the first number made its appeayance on the rst of 
February as a volume of 276 pages, copigusly #llustrated b 
well got-up plates, and containing numerous valuable 
communications to the Institute; as, for example, by Mr. 
J. L. Bell, on the chemical phenomena of iron melting ; 
Siemens on pyrometers ; Mr. Kohn on alloys of iron and 
manganese, &c., whilst in addition to the usual proceedings 
of the Institute a new and important feature was intro- 
duced in the shape of quarterly reports from the’ two 
secretaries ; the general secretary giving a summary of 
what has been done in Great Britain in connection with 


these subjects outside the Institute, whilst the foreign- 


secretary communicates a report on the progress of the 
iron and steel industries abroad, being an attempt to 
supply a long-acknowledged desideratum by keeping the 
public here informed as to what is being done in con- 
nection with the production and manufacture of iron and 
steel in foreign countries. 

The present meeting opened on Tuesday with an 
address from its new President, Mr. Henry Bessemer, so 
well known in connection with the process which now has 
effected a world-wide revolution in the manufacture of 
steel g whilst on the two following days various communica- 
tions were to be brought forward by Messrs. Bell, Ferrie, 
Kohn, Tate, Walker, and others, besides a lecture by 
Prof. Roscoe. F.R.S., on Spectrum Analysis, with special 
TEISEN to the manufacture of iron and steel. 


DAVID FORBES 
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THE ZOOLOGICAL RECORD ASSOCIATION 


FEW weeks since we annotinced thg establishment of 

an Association for the purpose of continuing the publj- 

cation df the Record of Zooldgical Literature. Within 

the last fortnight this new body ha$ Been definitely con- 

stituted, its rules, settled,“and a council chosen to manage 

its affairs.” A few words concerning the Association and 
its Vbjects may, therefore, not be out of place. j 


The Record of Zoological Litgrature was commenced 


in 1865 as the private undertaking of its publisher, Mr. 
Vt Voorst, under the editorship of Dr. Albert Gunther, 
F.R.S., who in addition to the sugerintendence of the 
Whole, himself contributed no small part of the contents 
of the volume, namely, the portions relating’to Mammals, 
Reptiles, anfl Fishes, The remaining groups of animals 
were placed in the hands of Prof. Newton, Dr. Eduard 
von Martens, Mr. Spence Bate, Mr. W. S.*Dallas, Prof. 
Reay Greene, and Dr. Cobbold. The extreme value of 
the work to all zoologists was at once recognised by those 
who became acquainted with it ; but, owing to the notorious 
difficulty of making purely scientific publications known 
to the persons most desiring them, its sale was limited 
even in this-country, while the high price of the volume 
k@t itglmost entirely out of the foreign market. Still pub- 
lisher, editor, and contributors struggled on, some of the 
latter even foregoing the scanty pittance they were entitled 
to receive for their labour. With the third annual volume 
the undertaking would probably have ceased entirely, but 
for the generous intervention of the Biological Section of 
the British Association, which evinced so strong an in- 
terest i$ its co&tinuance that the Committee of Recom- 
mendations was prevailed upon to sanction a grant of 
100/, in its aid—a grant which has since been annually 
renewed. At the same time, chiefly in consequence of 
representations made by influential members of the Asso- 
ciation, the experiment was made of selling the volume 
in three sepafate parts, But this “division of the records” 
brought no more “comfort” to its supporters than the 
same process iid to the heré of “ Locksley Hall;” for the 
result was that, while no doubt a larger number of zoolo- 
gists altogether availed themselves of the opportunity of 
purchasing*at a comparatively low price the parts in which 
they were especially interested, a smaller number of entire 
+ . 
copies were sold, and the publisher’s loss became so con- 
siderable that he positively refused to continue the work. 
At this juncture the Zoological Record Committee of 
the British Association appointed at Liverpool last year, 
after making several attempts to place the,work on a new 
footing, arrıved at the conclusion that the only way of 
continuing it was by means of an Association with that 
especial object, and set to work to develop itself accord- 
ingly, The process, we believe, was not effected without 
the normal concomitant symptoms of yelk-cleavage, but 
these have been got over, and the embryo is now before 
the world, a promising entity, which, we trust, will, after 
alittle more nursing, maintain an independent existence— 


` for that, of course, is the intention of its producers. 


Besides the grant from the British Association before 
mentioned, aid has been rendered for the forthcoming 
volume by the Zoological Society of London, in the shape 
of the interest of a legacy lately bequeathed to the 
Council of that, Society for the furtherance of zoffogical 
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science, and a very respectable amount of guarantors to 
the amount of 9%, each stand godfathers to the mewly- ° 
Rorn Association. These consist ofenearly all the leading 
zoologists or well-wishers to zoology of the day, and 
glancing over the list, we find upon it such names as 
assure us that the utmost divergence of views has not 
hindered their bearers from combining in support of the 


' cause.” 


And now a few words as to the objects of the Zoological? 
Record, and on the manner in which it has been conductéd 
The enormous range which Biological or even Zoological 
Science has of late years taken, has produced a corre- 
spondingly enormous mass of literature, a compendious 
knowledge of which is absolutely necessary t@ every one 
engaged in the study. Many have been the cases when, 
after a long and tedious investigation of some abstruse 
point has been fully or nearly accomplished, the toiling 
zoologist has ‘found his labours forestalled by some one 
else, who has been working also in the same direction, 
and has published the results in some little-known journal 
mayhap only ashort time before. Wedo not say that such 
labour is thrown away ; but it will be admitted that such 
anticipation by another is asore discouragement, and may 
be anybody’s fate. Now, itis one of the main designs of the 
Zoological Record to prevent, so far as it is preventible, 
this loss of time, and there can be little if any doubt that 
the publication of an annual volume showing what has 
been done must most effectually point out what remains 
todo. An explorer starting off to makg geographical dis-' 
coveries in Africa or the Polar Regions would have little 
chance of success without knowing what tracts have been 
already visited. Just then, as the publication of maps or 
charts is absolutely necessary to produce original geo- 
graphical researches, so the publication of an annual like 
the Zoological Record is necessary to produce original re- 
searches in those regions of Biology to which it refers. 
The only question is how far the volumes already pub- 
lished have fulfilled their purpose. The recorders, we are 
sure, are content to have the value of their labours judged 
by their fellows, and of what nature that judgment is, the 
unanimous approval of Section D of the British Associa- 
tion is a sufficient test, It must be observed that the ideal 


“record” of its authors is something more than a mere 


“report” while it is certainly not a “review.” The 
distinction is somewhat difficult to define, and not 
easy to maintain. It may be that the recorders, being 
human, haye not always succeeded in maintaining it; 
but it seems to us remarkable that they have so nearly 
succeeded, In the first volume this is especially to be 
observed, and since there was no exemplar before the eyes 
of the contribytors while working, we must attribute this 
singleness of purpose to the good drilling of Dr. Gunther, 
who originally planned the campaigyp, wherein he was no 
less the activ®man-at-arms than the skilful commander- 
in-chief. Various changes have been made in the gorps 
of recorders, but of the seven contribwtors to the first 
volume four took part in the last, while several recruits 
have from time to time been enlisted, and the last muster- 
roll includes Messrs. Rye, Kirby, and Marshall, together” 
with Prof. Percival Wright,—Mr. Spence Bate, Prof. 

* To take only afew by way cf example, there are Profs. Owen and 


Huxley, Drs Gray and Sclater, Canons Kingsley and Tristram, Messrs, 
Darwin antl Jenyns, o 
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Rea? Greene,-and Dr. Cobbold having retired from: the 


. ranks, As regards the ffture, Dr. Guntifer, we may state, 


has resigned the editarship to Prof. Newton, who canngt 
do bettes than follow generally in the footsteps of his pre- 


* decessor, but we are glad to say that the founder will still 


continue his admirable contributions, for which no one in 
this country is more fitted. , The rest of the administra- 
tion is not, we believe, definitely settled, but there is little 


*fear that it will not be as efficient as ever, and we wish’ 


přosperity to its useful labours. . 

But before we dismiss the subject, we should like to add 
a few suggestions, both to the recorders in particular and 
to the scientific public at large. To the former we would 
say that asgbrevity is the soul of wit, so itis of recording. 
There have been occasions, it must be owned, when this 
virtue has been disregarded. Let there be no indulgence 
in “ paste-and-scissors-work.” It is no doubt a hard and 
perhaps a dangerous matter to attempt an abstract of 
what some authors are pleased to term specific or generic 
“ characters ”—extending, it may be, over a whole page 
In such cases by far the best plan would be simply to 
state that such so-called “characters” are too diffuse for 
reproduction and too complex for condensation. In this 
way all chance of misrepresenting an authors meaning— 
the greatest danger that a recorder has to run—would be 
avoided, while a gentle hint would be conveyed to a wordy 
writer that, as it was said of yore, “ verbositas auctoris artis 
calamitas?” Of course this treatment should not be prac- 
tised but on proper provocation, or the recorder will justly be 
held to be angular rather than angelic, and this last is the 
character he ought to bear, whether he may ever deserve 
or not the title of the “ Recording Angel.” To the scien- 
tific public we may declare that the present is an occasion 
when they ought to come forward and freely encourage 
the new Association. The chemists, we know, are stirring, 
and very properly, for a similar annual, and we believe our 


herbaceous brethren would gladly hail a Botanical Record, 


What chance of getting one so good as by showing that 
the Zoological Record can be made to preserve an exist- 
ence independent of all grants from scientific bodies, 
though in its time of nonage such extraneous help was still 
needed? i 
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‘col : OUR BOOK SHELF 


o The Land of Charity. A Descriptive Account of Travan- 
core and its People. By the Rev. Samuel Mateer, 
F.L.S. (London : John Snow and Co. 1871.) 


THIS book is the result of material collected and obser- 
vations made during nine years’ residence of a missionary 
in our great Indian empire. Its pages are, of course, 
chiefly devoted to an exposition of the different forms of 
worship and belief, afd the progress of missionary work 
amemest the native population ; but the author acknow- 
ledges the claims of Science by giving three chapters to 
the Natural Histery of Travancore and the economic uses 
of the plants of the country.. With regard to the Animal 
Kingdom, we are told “a curious storyef a crocodile which 
attempted to seize a cow that was grazing near its haunts, 
fastened to a stake bya long rope. The monster had 
nearly reached the wooden post before it was perceived by 
its intended victim. On discovering its danger the terrified 
cow ryshed round and round, and the rope caught the 
crocodile in such # manner as to wind around its body 
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and the post, so that it was held firmly until seen and 
dispatched by the owner of the cow.” Snakes are, as we 
all know, very algmndant if India, but itis curious to know 
that in 1862, in Berfgal alone, 2,394 persons niet their 
deaths from the bites of ¢hese reptiles, and it is further 
estimated that, thrgughout the whole of India, not less 
than 10,000 persons annually dig from this cause. Though 
itis a fapt that heaps of Indian plantsy having no truly 
recognised economic or medicinal value, are reputed by 
the natives to cure snake-bites, our author tells us thd no e 
certain specific is known, ammonia being probably the 
most useful medicine in*these cases. The cultivatidn of 
the Tapioca plant,which is a native of S. America, seemg to 
be spreading in India. The best Tapioca comes into this 
country from Rio d@Janeiro, but large quantities are also 
shipped from Singapore, the plant being cultivated in thé 
Straits on account of-its commercial value. It appears 
also, to be grown in Travancore, and yield the natives 
an abundance of wholesome food. In districts where 
water is scarce, or in times of drought, they almost exist 
on the roots.* It would appear, from the remark made by 
the author of the presence of a poisonous juice in the 
roots, that only one species of the Tapioca or Cassava 
plant is grown, and that the Manihot utilissima, Pohl, or 
bitter Cassava, the poisonous properties of which, 
however, are thoroughly dispelled by heat. LR] 


The Food, Use, and Beauty of British Birds, &c. eBy €. 
O. Groom-Napier, F.G.S., &c., author of “ The Book of 
Nature and the Book of Man,” “Tommy Try,” &c. 
NewEdition,18mo, pp.88. (London,Groombridge, 1870.) 


THE author says that his book was,*by an eminent 
living anatomist, termed a “delightful concentrated essence 
of British Ornithology ; but it appears that the ®ritish 
public were so wilfully blind to its merits that they*refused 
to buy it, for the so-called “new edition” is simply a re- 
issue of the original unsold sheets with a new title-page, 
a little padding in the shape of “opinions of the Press,” 
and a new preface, to eke out which the Sea Birds’ Preser- 
vation Act has been introduced. The table of contents, 
and, still more, the list of errata which were to be found 
in the old issue, have disappeared fromt the new one, as 
also has the photograph representing ®he author in My 
Miles’s starling-haunted shrubbery. The British public, 
we think, will ratify their former estimate of this bgok. 
A good work might certainly be written on the food and 
use of birds, and, as we know, many volumes are devoted 
to the-illustration of their beauty, but with all deference to 
the author of “Tommy Try,” we-doubt if he is the man 


a 


for the task. . š 


The Forces of the Universe. By George Berwick, M.D. 
Pp. 127. (London: Longmansand Co., 1870.) > 


Wuat could possibly have induced the author to “ offer 
this work to the general public” (preface) we cannot tell, 
unless we are to attribute it to a “sudden seizure of 
enthusiasm.” These sudden seizures, together with “re- 
volutionary movements,” “religious revivals,” “insane ' 
wars” and “sunstroke,” arise, as we find on p. 124, 
from similar causes, and these, it seems, are more than 
probably due to “an aberration of the normal mole- 
lecular action of the nerve-centres, or-an increased 
electrical tension or polarisation of the nervous element 
in the brain itself.” : 
The aim of the work seems to be an attempt to prove - 
the identity of electrical attraction and the attraction of 
gravitation, The author confesses that the idea is not 
original, but we may add that his arrangement, to say 
the least of it, of the English language certainly is, e.g. 
p. 43—“ It has been ascertained that the deeper that 
we deggend into the bowels of_the earth, the temperature 
increase at the rate of,” &c. On P._ 41; * moreover, the 
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diversified configuration of the earth’s surface, formed, 
as if is, of seas and continents of lands, &c., all which 
physical conditions having different powers of radiating 
and absosbing heat, also have the pewer of causing great 
local disturbanges in this aérigl ocean.” e 
It is probably due to a mistake on the part of the printer 
that the pressure of the air in the latitude of Paris at the 
level of the sea has risefl to 147,304 lbs. per square inch, 
but we. cannot quite account for the statement ‘on p. 39, 
that the earth revolves daily on its axis “frém east to 
west,” or again on p. 12, where common salt is made to 
conMst of sodium and chlorine ix “egual proportions.” 
The lines of force in a magnet have often been likened 
inShape to a double egg-cup, but we doubt if any of our 
‘readers have ever seen anything so charmingly apropos as 
ehe following similitude. “They (the lines of force) also 
unite and cross over the equator of a magnet in the same 
manner tha the peripheral nerves of animals decussate 
over the pons Varolii, and again separate to the opp8site 
hemispheres of the brain.” The whole book ts written in 
an absurdly inflated style, such as, for instance, p. 88— 
“The intensified electricity in these regions will rather 
pour its fitful beams over the serrated edge Of the circular 
icy continent,” &c.; or p. 59—“ The blood and the nerves 
and the muscles that composed his (man’s) fabrication (!) 
moulder into dust, which, in the crucible of time, yields up 
protoplasm for vegetation.” On the last page electricity 
“ carries faithfully the thoughts of men far along the pro- 
fayndly silent abysses of the deep blue sea.” Space, how- 
ever, compels us to take leave of Dr. Berwick’s “ bright 
plateau of cultivated intellectual existence.” 


Ge 
LETTERS TO THE EDITOR 


The Eator does not hold himself responsible for opinions expressed 
by Ms Correspondents. No notice ts taken of anonymous 
conPuunications. | 


Botanical Museums 


IN your excellent article on Botanical Museums, one point ap- 
pears to have bten overlooked, and to which, with your permis- 
sion, I should like to callattention. I allude specially to the 
want of an extensivesseries of carefully prepared specimens and 
dissections illustrativg of the principal modifications of form and 
s@ucture to be met with in plants. To the ordinary student of 
botany, especially to the beginner, a series of herbarium speci- 
mew conveys about as much ififormation as a similar collection 
of postage stamps would do. It is not until the pupil has 
made some considerable progress that he is in‘a position to 
make use of herbarium specimens with advantage to himself for 
anything more than superficial examination. The supply of 
fresh spectmens in a large town like London is necessarily limi- 
ted, if not in point of numbers, at least in vanety. Would it 
not therefore be advisable in any future re-organisation of our 
botanical museums, to meet this want so far as it is possible to do 
sé? A collection, such as I am alluding to, should comprise 
specimens selected and displayed in such a manner as to show the 
principal variations in the structure and form of the several 
organs of plants from the lowest to the highest. It should 
illustrate, so far as ‘circumstances will allow, the comparative 
anatomy and” physiology of plants much in the same way as the 
Hunterian Museum of the Royal College of Surgeons illustrates 
the peculiarities of animal life. In such a museum the system 
should be subordinated to the plants, not the plants to the 
system. Jam quite aware that in all three establishments to 
which you call attention some specimens of the kind I refer to 
are to'be found. In the Edinburgh Botanical Museum also are 
to be seen models and preparations made under the superin- 
tendence of Professor Balfour by several of his pupils. It is 
such specimens as these that for educational purposes it is so de- 
sirable to multiply and collect together in a separate departgnent. 
Where, from the nature of things, such asthe delicacy or minute size 
of the organ ér what not, it is not possibleto prepare a satisfac- 
tory specimen for reference, large models in wax or papier maché 
might be substituted with advantage. What teacher who has 


had to initiate the tyro into the ‘complexities of the g#henoid’ 
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bone or the disposition of the ovules, the structure of the anther, 


the development of the flower, the arrangements of the flowers e 


in grasses, &c., but has longed for Brobdignagian models Whereon 
8 demonstrate the peculiarities of theireformation. The organs 
themselves are often so small, and require so much practice witk 


the use of the dissecting needle before they can be seen by the ® 


student, that it is very desirable to aid his preliminary la8ours as 
much as possible ; to give him, atleast, a general idea of what he 
13 to look for in the living specimen. For want of this pre- 
liminary help specimens are often wasted by the inexpert pupil, 


who becomes disgusted because he is unable to see for himself, 


what his books or his teachers tell him he ought to see. A goqd 
collection of microscopical preparations should, also be provided 
to illustrate such points as require the use of the compound 
microscope. Probably the Bntish Museum would be the most 
fitting place wherein to exhibit such specimens side by side or in 
conjunction with those iWlustrative of fossil plants. If some such 
plan as that hinted at in your article were adopted’ we should 
have the general collections at Kew in conjunction with the gar- 
dens and Economic museum, the,historical and structural col- 
lections at the British Museum, and the Trade Museum at South 
Kensington. I cannot conclude this letter without adverting to 
the facihties which exist at Kew for the determination of un- 
known plants, and particularly of plants cultivated in gardens. 
Thanks to the admirable arrangements made by former and by 
the present curator of the herbarium and their assistants, the 
determination of an unknown plant becomes, comparatively, an 
easy matter. MAXWELL T. MASTERS 
Gardeners Chronicle Office, March 27 
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Occurrence of Glutton near St. Asaph °*' 


A. CAVE has long been known to exist close to Plas Heaton, the 
property of Mr. J. R. Heaton, but as it was filled with brown 
earth nearly to the roof, ard the entrance obstructed by large 
blocks of limestone, it could not be explored without some labour. 
Mr. Heaton has recently cammenced ‘opening it, and, among a 
large number of bones, has been rewarded Dy finding part of a 
jaw, which has been determined by Mr, Boyd Dawkins to be that 
of a glutton, This 1s a discovery of very great interest, 
as occurring in the district where we have already found 
the remains of reindeer, elk, &c., upon which the glutton 
principally feeds, The cave is situated ow very much higher 
ground than any of the other bone-bearing caves of the 
district, and runs down into the hill with the bedding of the 
rock. Where the other enc may be there is as yet no evidence 
to show, but it promises to be a cave of great extent, and, judg- 
ing by the festoons of stalactite already ariived at, of jgieat 
beauty also. Its chief-interest, however, lies in the strong pro- 
bability, from its size and position, that it will contain a very 
full record of the early natural history of the district, and the 
first results certainly encourage further exploration. 

‘ T. McK. HUGHE; 


ame a a 


Splendid Meteors 


On Saturday evening last, March 25, at about half-past nine 
local time, I happened to be observing some stars in the eastern 
quarter of the heavens, when’ I was astonished by the sudden 
appearance of ‘a brilliant meteor with, a long tail, or streamer, of 
a reddish hue, 
white. It seemed to start fom near e Firgints; or a little to the 
right of that position, and to take a leisurely course in a straight 
line towards the north under Arcturus, a Corone Borealis, and 
e Herculss, till I lost it behind some houses not far from the 
northern point af the horizon, 1f anything, a little to the east of 
that point. I was most struck with ‘the leisurely pace at which 
it moved, so different from an ordinary falling star, the velocity 
appearing to slacken as it proceeded, likè that of a railway train 
after it has passed a spectator, Just when passing amler 
Arcturus, the globular head. broke up, not unlike one of tke fire- 
balls of a rocket, ,into a string of five or sig luminous beads, 
getting smaller and smaller towards the tail. The entire length 
of the meteor seemed to be fore-shortened as it receded towards 
the horizon. Judging without a watch, I estimated the interval, 
between its appearance and disappearance to be about nine 
seconds. At the same time a second meteor of inferior dimen- 
sions and briefer duration took a somewhat. parallel course 
between Bootes and Ursa Major. EDWIN SMITH . 

Forest,Road, Nottingham, March 26 ’ è ' 
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The colour of the ball itself was a vivid bluish + 


ie 


e light was exceedingly brilliant. 
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* A sew minutes after sunset on Thursday last (231d) I saw a 


e very fine meteor in the direction E.N. E. 


Its @ourse at fist appeared southerly, then, bendimg down- 
wards, itseemed slowly eto drop in a direction perpendicular 2 
the horizop, and I lost sight of it behind a clump of trees. I 
J. F. DUTHIE 
Leyt@n, Essex, March 27 ` 


Books Wanted i 


THE only way in which your correspondent of last week, Mr. 
eH. J. Watson, is likely to obtain the volume of the ‘‘ Annales de 
Chimie,” containing the paper of Braconnot, (not Bracconot, the 
misprint is Sir Joan Herschel’s), and that of the ‘‘ Philosophical 
Transactions ” with Dr. Prout’s paper, would be to request some 
second-hand scientific bookseller to place them on his list of 
‘‘ desiderata,” so that they may be brought under the notice of 
those who are likely to have duplicates, 

Perhaps Mr. Watson is not aware that there is a good abstract 
of Braconnot’s paper, occupyiig just over six pages in the 
Quarterly- Journal of Science, vol. viii. 1820, and also short 
abstracts in the Aw:zburgh Philosophical Journal, No. iv. 1820, 
and Tulloch’s Phzlosophical Magazine, vol. lv. 1820. It has 
also been reprinted into some foreign scientific periodicals, a list 
of which may be seen on reference to the ‘Royal Society’s 
Catalogue of Scientific Papers,” vol. i. 


Oxford, March 24 Jas. B. BAILEY 
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Measurement of Mass and Force - 


PROFESSOR EVERETT, towards the close of his much-needed and 
exhaustive letter in. NATURE (March 2) on the Measurement of 
Mass and Force, proposes to supply an undeniable want in Dy- 
namics by coining the word žuč to denote that force which, act- 
ing on an avoirdupois pound of matter for a second, generates a 
velocity of a foot per second. -He then adds, ‘f If we substitute 
gramme for pound and metre for foot, we obtain a different unit 
which must be called by a different name.” 

Now one, and p@rleaps the only, objection to this is that in the 
face of the rapidly spreading metrical system it seems injudicious 
and somewhat savouring of retrogression to appropriate the most 
suitable root at our disposal to designate a force-unit depending 
upon the pound and foot (the abandonment of which is now only 
a question of time), while that based on the gramme and metre 
is sent a begging. I would therefore suggest to Prof. Everett 
that a init (or simply the monosyllabic /272) be defined as hat 
force which, acting on a gramme of matter for a second, generates 
a velocity of a metre per second ; and then there would follow as a 
matter of course &z/oAin, &c., suggestively and conveniently de- 
noting either ‘‘the amount of force which, acting on a £:/ogramme, 
&c., of matter for a second, generates a velocity of a metre per 
second,” or, ‘‘ the amount of force which, acting on a gramme of 
matter for a second, generates a velocity of 3 Ar/ometre, &c., per 
second.” 

- Besides Kinetics and Heat (see NATURE, vol. i. p. 606) there 
is another department of science where a similar want exists— 
less pressing, perhaps, as yet, but felt, nevertheless. This is 
Electricity. Taking as basis Sir W. Thomson's general defini- 
tion of unit quantity of frictional electricity (Camè. and Dubi. 
Mathematical Fournal, March, 1848) a particular unit (Ze a 
unit dependent upon previously fixed particular units of force and 
distance) might be chosen, formally defined, and named. 

This, question of units of measurement and their names appears 
to me to be anything but trivial A science, which, by the 
choice of ove good system of units, and the adoption of @ sugges- 
tive definite and uniform nomenclature, has put its house in order 
for the proper reception of the powerful chief Mathematicus, has 
laid the foundations of true and rapid progress. 

College Hall, St. Andrews THOMAS Muir 

* 4 


o The Earthquake 
A RATHER severe shock of earthquake was experienced in this 
neighbourhood oneFriday, March 17. The day in question had 
been remarkably calm, and a heavy suffocating feeling in the 
atmosphere noticed. About 11.15 P.M. asọmewhat loud rumbling 
noise was heard as if a heavy waggon was passing over pave- 
ment; windows, chandeliers, furniture were violently shaken. 
Cups and saucers made themselves heard, and beds in some cases 
were distinctly felt to oscillate and heave like a ship at anchor. 
Breathing in some cases became difficult, but whether from fnght 
or thesoppressive state of the atmosphere docs not appgar. The 
vibrations-were appa@ently horizontal, avd probably in a direction 

= s 
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from N; to S., lasting about three or four seconds. Poultry and 
cage birds showed particular distress by the noise and fluttering 
which they made. The temperature, which on the previous 
Tuesday night had@fallgn as low as 17°, suddenly changed, and 
the minimum of Friday night was 41°. Saturday morning was 
remarkably warm ; the black®bulb thermomete# in vacuS reading 
92°. The barometer showed no unsteadiness, but had been 
gradually risingyfor some days prevignsly. The shocks seems to 
have been felt from the south of Scotland as dar as the north of, 
Derbyshire, much the same account having been received from 
each locality. THOMAS FawceeT 

Blencowe, Penrith, March 20 l 

e— o. 

Tue earthquake recorded for the night of Friday (17th) last- 
was felt here about 11 P.M., distinct vibration being observeddy 
two members of my household. 

In support of: the theory that shocks are mainly noted alongs 
lines of fault, there is a considerable one within a short distance 
extending northwards for some miles. 

. CHARLES HENRY MIDDLETON 
Lingen Vicarage, Presteigne, Herefordshire, March 23 








A SLIGHT shock of earthquake was felt and heard in this 
neighbourhood, at about 9.55 on Monday night last, the zoth 
instant. 

The duration of the shock was not longer than three seconds ; 
it was accompanied asif by a muffled explosion, followed by a 
slight rumbling of the earth, and a gradual dying away of the 
sound, which seemed to be in an easterly direction. The last 
sensation is obviously not very reliable, as much will depend upon 
the position in which the hearer was sitting. e 

Henry Cooper "ry 

Stretton Rectory, Hereford, March 23 


The Reality of Species 


AMONG the many misconceptions that have arisen in connection 
with the doctrines of evolution appears to be one that species 
have no real existence. In a recent review (appearing im one of 
the best London papers) of Mr. Mivart’s work, this #istake is 
strongly expressed, the writer appearing to ent€rtain a rofound 
contempt for anyone who still retains the foolish notion that there 
is any such thing as a species in nature. Every working natu- 
ralist knows well that most assuredly speciesedo exist, and that 
in the most positive manner, not being conventional merely, but 
separated from one another m nature by distinct and real 
characters, p 

Fortunately for the doctrine of natural selectign, it does not 
in the least question this fact, for did it so,*it would be disposal 
of at once by pointing to a red admiral and tortoiseshell butterfly 
flitting side by side. It cannot be too distinctly insis’ed on phat 
natural selection opposes no barrier whatever to Fhe reception of, 
the idea of distinct and separate species. That which it has 
destroyed is the notion of the constancy of species if the idea Of 
time be set on one side. To argue that species hav at the pre- 
sent day no separate existence because they had fermerly a 
common origin, 1s a foolish confusion. The separate existence 
of a full-grown and mature animal is not questioned, because at 
one period it was a bud closely connected ‘with its parent. In 
point of fact the question of species is really very simular to timt 
of individuality, viewed as a question of origin, the individual 
and the species are both untenable ideas ; but viewed at any une 
moment, both individual and species are among the most promi- 
nent and undoubted facts of our experience. 
to argue that species have no existence, because we cannot 
exactly define what we mean by a species, It is well known 
that all the efforts of biologists have hitherto failed to produce a 
satisfactory definition of life. Are we, then, to conclude there is 
no such thing as a living animal? ; 

The evolutionist contemplates throughout the universe a power 
underlying all things, indestructible and infinite, most varfous in 
its manifestations, always changing and always shifting, but 
steadily in a given direction, not 1evealed to man as a separate 
existence, but known only “by its changes and movements, and 
veiled under the foim of matter. Side by side with this universal 
and unknowable force he sees an opposing power, a tendency in 
things and matter to be always as they have been, a tendency, 
which the restless force has ever to overcome, but as soon as 
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this has gained its victory, agai is it subject to the grasp of its” 


ignoblegfoe ; the struggle, though becoming ever more and, more 


one of Qtail, is no spasmodic one, though mote revealed to us 
(J a s e 
e 


Equally futile 1s it , 


Marcle 30, 1871] ° 
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in some Phenomena than in others, afd more evident at some |m 


moments than at others. The questions of the origin, the 

existence, and the value of species m such a system are easily 

appréciated. ë SHARP 
Thornki¥, Feb.- 23 
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The Preponderance of West Winds 


IN NATURE of the 16t® inst. you appear fo contest Mr. 





e Päughton’s statement that west winds preponderate ovêr east on 


ae 


e fact. We have no reason to think that the earth’s atmosphere is’ 


the eptire globe. I believe that Mr. Laughton is righteas to the 


acted,on from without by any force except the sun’s heat ; if this 
is the case, the winds can have no effect whatever in either 
aceglerating or retarding the earth’s rotation ; and, conseqently, 
theeeast and west winds must exactly balance cach other’s effect, 
for if either were unbalanced it would have an effect, however 
Mnal, on the earth’s rotation. But ‘‘an east wind near the 
equator has more effect in retarding the rotation of the earth, 
than a west whid of equal extent anl force at a higher latitude 
in accelerating it, just as a weight at the end of the long arm of 
a lever outweighs an equal weight at the end of the short arm, 
It is for this reason that the west winds, which aretmostly in the 
higher latitudes, are of greater force, and probably cover a greater 
area than the east winds, which, under the name of trade winds, 
predominate near the equator.” 

This quotation is from a letter of mine 
of 16th Feb, 

In the same number of NATURE there is a letter from Mr. 
Laughton, maintaining that rain may be caused by fires or ex- 
plosions. This is confirmed by a fact mentioned by Humboldt 
in gis Comos, that he once saw an eruption of the volcano of 
Cotapaxi in the Andes, during which the cone became red hot, 
and rain fell at an unusual time of the year. z 

In the same number is a most interesting account of the 
Winter Meteorological Observatory on Mount Washington in 
New England. Mbunt Washington must be much more isolated 
than mountains 10,000 feet high generally are; and I hope the 
opportunity may not be lost of making comparative barometric 
observatiegs, extending over a considerable time, at the summit 
and the Imse. I® NATURE of i9th January, you published a 
letter of mine on the importance of such a comparative series. 

` JOSEPH JOHN MURPHY 
Old Forge, Dunmurry, Co. Antrim, March 18 F 


published in NATURE 
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Ylorell’s Geometry 


It was with®no small surprise that I found myself accused 
bMr. J. R. Morell, more than once in last week’s NATURE, of 
having overlooked the fact “‘that all the proofs in the wok 
(‘ Es@entials of Geometry ’) are taken from French and German 
sources.” Nothing to my mind could be more obvious [than 
that throughout my review in Nature for Feb. 23, I was 
criticising thg performance of a compiler, In one mstance, 
indeed—Mr. Morell has surely not already’ forgotten it—I took 
the trgublé to show ow Amiot’s demonstration of the funda- 
mental properties of parallels had been mutilated by him. I 
must protest, too, against his claim to freedom from censure on 
the ground that he has nitrely copied passages from the works of 
our highest authorities ; for it 13 about aS reasonable as a claim to 
sanctity would be on the part of one who habitually, it is said, 
quotes Scripture for his own purposes, a 

Utterly ignoring the italics which I introduced, to save com- 
ment, into his definition of a plane angle, Mr. Morell quotes the 
Greek of Euclid and the English of Thomson, in justification, 
apparently, of the aptness of the introduction of the motion of 
revolution, which no one contested. He compels me, therefore, 
to diaw his serious attention to the fact that-neither of these 
geometers, nor anyother to my knowledge, ever confused mankind 
as he has done by speaking of the “‘inclination of two straight 
lines 40 a common point.” 

Mr. Morell has, lastly, the audacity to defend his pretended 
demonstration, on p. 44, of the theorem that two triangles are 
equal in every respect when the sides of one arevrespectively equal 
to the sides of the other, by stating, frst, that it “ is based of the 
previous pages (42 and 43), overlooked by the Reviewer ;” and, 
secondly, that it “agrees almost word for word with Legendre.” 
The first of these statements is absolutely incorrect; on pages 42 
and 43, there ıs not a word upon which the demonstration 
in questjon conid be based. With respect to the seconf state- 


A 


] a 


differs from sei say take as given by Blanchet, in Prop. xi. B 
only by the omissidn of four words #and to show, by a striking 
example, what mischief scissors can do in Mr. Morell’s hands, I 
well supply the four missing words, betw&en brackets, 
lowing reproduction of his demonstration :— f 

“ Let ABC, DEF, be two triangles, having AB = DE; 
AC =. DF, BC = EF, then angle A = D ; for if they werc 
unequal, sides BC and EF would be. unequal [by the previous 
proposition]. Therefore A =D.” z 

The fact that Legrendre’s most essential previous proposition 
is nowhere to be found in Morell's ‘‘ Essentials of Geometry,” 
sufficiently accounts for the omission of the four words above 
inserted. Mr. Morell, however, has yet to realise the fact that 
these omissions of his have converted a genuine demonstration 
into a mere assertion, or rather into a flagrant ‘‘ violation of the 
most obvious of all logical rales.” 

Mr. Morell threatens, if space be given him, to show, on his 
“own authority,” that he has “good arguments fdt what has 
been advanced.” Before he does so let me remind him that 
logical demonstration, like zhe multiplication table, is more a 
subject for direct apprehension than for argument. 

THE REVIEWER _ 





A Meteorological Question 


WHILE glancing the other day over the article ‘‘ Meteorology,” 
in the Supplement to the 4th, 5th, and 6th Editions of the Zury- 
clopedia Britannica, I was surprised to find under the marginal 
heading, ‘‘ Hauhber’s Experiment,” the following :— ‘It is con- 
ceived that a current of air in sweeping over the surface of the 
earth, must cease to exert any vertical pressure. But this assump- 
tion can hardly be reconciled with any strict principles in science, 
for the particles of air will not for a moment cease to gravitate, 
nor will any horizontal motion of them produce the slightest de- 
rangement in a perpendicular direction.” Is not this a great 
mistake ? : QUARE 





o 
A SUGGESTED NEW DIVISION OF THE 
EARTH INTO ZOOLOGICAL REGIONS 
[T seems now to be generally agreed among zoologists 
who are specially conversant with the fauna of India, 
that “ the Indian Region” of Dr. Sclater and others can 
no longer be regarded as a genuine or natural zoological 
division of the globe, and that India properly so called 
(from the Himdlya to the sea), is rather a border terri- 
tory where different zoological regions meet and are 
variously interposed, at the same time blending, as a 
matter of course, to some extent.* 

This is a subject which has long occupied my thoughts, 
and I am gradually arriving at the opinion that the 
present dry landupon our planet may be most naturally 
divided into seven zoological regions, which again are 
divisible into sub-regions, and these into provinces and 
sub-provinces, 

I. The Boreal Region, whichis divisable into : 1. Arctic 
Sub-region, within the confines of the Arctic Circle, 
but also inclusive of the whole of Greenland, and of 
Foxland (west of Davis Strait and north of Hudson Strait). 
2. Neo-septentrional Sub-region— North America. 3. Neo- 
meridional Sub-region—Central America with the Antilles. 
4. Andisian Sub-region—the chain of the Andes with Chili, 
Patagonia, and the Fuegian and Falkland Archipelagos. 
5. Palzo-septemtrional Sub-region—Europe and Asia 
south of the Arctic Circle, and north of the Pyrenees, Alps, 
Taurus, Elburz (south of the Caspiag Sea), Hinds Kosh, 
and Western HPimálya, extending from the British Islgpdls 
to Northern Japan? 6. Palzeo-meridional Sub-region~the 
countries adjacent to the Mediterranean, as Africa forth 


of the Atlas (with Madeira, the Canaries, and the Azores), 


Spain, Italy, Dalmatia and Illyria, Greece, the islands of 
the Mediterranean afid the Levant, Turkey, Asia Minor, 

* Vide Mr. W. T. Blanford in the “ Proceedings of the Asiatic Society ” 
for September 1867, p. 145 “The fauna of India at the present day 1s 


a remarkable mixture of African and Malay forms. The idea, so com- 
monly expressed in European books, of India belonging to the same geologi- 


real [qu. zoological 7] province as the Malay Peninsula and Southern China, 


is quite erroneous.” Vide also the same “ Proceedings” for Januarg 1868 
P. x8, January 1869, p. 40, and July 1870, p. 238. @ 
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ent, I admit that’ Mr. Morell’s demonstration substantiate 
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` wersygolor and P. Soemmeringii indicate the latter, while man 
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“Syria, Egypt, Palestine, Mesopotamia, Persia, N. Af-§ at least up to the zéne of oaks and rhododendrons, 


ghanstén, Panjab, Midgle China, Soughern Japan? 7. 
Mongolian Sub-region—-Mongolia, Tibet, and Chinese 
Tartary.* - ¢ . 

° II. Tke Columbian Region—South America, minus the 
chain pf the Andes and the extreme south. Divided into 
—1, Brazilian Sub-region ; the forest countries east of the 
Andes, 2, Pampian Sub-region; the Pampas territory. 
3. Peruvian Sub-region; Bolivia, Peru, Chili, and the 
Gallapagos Archipelago. 

» I. The Ethiopian Regiou.—Africa, south of the Atlas 
and of Egypt.. Divided into—1. Lybian Sub-fregion; ex- 
tending from Senegal to Nubia and Arabia, the country 
bordering on the head of the Persian Gulf (Mekran), S. 
Afghinstan, Beluchistan, and the desert country of N.W. 
Hindustan. An outlying strip-of this sub-region extends 
along the deft, or wady, continuous with the Gulf of Ormuz, 
in which is situate the depression of the Dead Sea and 
beyond it the Valley of the Jordan. 2. Nigritian Sub- 
region; Negroland. 3. Caffrarian Sub-region ; Southern 
Africa, 4. Indian Sub-region ; Hindust4n proper, or the 


plains of Upper India E. and S. of the N.W. desert; 


Dukhun, or table-land of the peninsula of India; and the 
intervening territory, inclusive of the Vindhaian ghats ; 
Coromandel coast ; low northern half of Ceylon. 

IV. The Lemurian Region——Madagascar, the Masca- 
rine Islands, Seychelles, &c. Probably an extensive region 
of dry land formerly, but now for the most part submerged, 
where the coral formations occupy so extensive an area. 
| V. The Australasian Region.t The Indo-Chinese 
peninsula, together with the Indo-Malayan region of 
Wallace; the southern watershed of the Himályas, 


* It may seem a bold idea to put forward, but I have an eelne strong 
impression that the voi mountains, and the rears eastward of them, 
the Valley of the -Amurand all Mantchuria, with the Korean (or Koriak ?) 
Peninsula, the country of the Tchuktchi who, though pastoral, are veritable 
Eskimo, (I aop: the spelling of Sir J. Richardson), the peninsula of Kam- 
chatka (as Mr, F, Whymper spells it), the Kurile Islands, the Japanese Archi- 
pelago in part, andthe Island of Saghalian or Sankhalin, which separates the 
Gulf of Tahtary from the Sea of Okhotsk, together with the Alaska terri- 
tory, eastward of Bering’s Straits (constituting part of the mainland of 
America) aopertain alike to my Neo-septedtrional sub-region, however the 
area may be subdtvisible into provinces and sub-provinces; the Palmo- 
septentrional, the Weo-septentrional, and Arctic sub-regions being there 
variously interposed, with a certain amountof blending as in all such cases. 
Be it remarked that the Ovis canadensis is identical on-the Stannavoi 
Mountains, those of Kamchatka, and the Rocky Mountain chain ‘in North 
America, aiso that the imsectivorous pany Aileen {even the species 
apparently) is identical in Western North America and Japan, and there are 
very remarkable ethnological affinities pervading the entire area,'to which 
it is sufficient here thus cursorilytoallude. Indeed, the Japanese themselves 
are more nearly akin to the Columbians (or redskins, the so called “ American 
Indians”) than to the Asiatic nations of pronounced Mongolian type, to which 
latter the Eimo of Yeso and kindred Kamchatkadales strictly appertain. 
The Ovrbes moschatus (or musk-sheep) is asserted to exist on the Island 
of Saghalian! May not the species prove, however, to be Ovibos Pallantis 
of De Blainville, supposed hitherto to be extinct, rather than O. moschatus 
of the Arctic-American Barren-grounds? If I mistake not (writing from 
memory) the O Padlantis is identical with the North American Bootheriunt 
boinbifrous of Trans-Atlantic palzontologists, O moschatus would appear 
at one time to have been distributed over my Paleo-septentrional sub-region 
even to the area now constituting the British islands The present Arctic 
sub-region must at that time have been co-eatensive with the existent 
Palxo-septentrional if not also the existent Neo-septentrional sub-regions. 
Together with Ovzbos moschatus on the Arctic American Barren-grounds, 
the European and Asiatic Ursus arctos there exists, which is significant of 
a former connection with the major continent! The Barren-grounds phy- 
sically resemble the *‘Tundras” of Siberia and likewise mountain, Lapland. 
The more that I reflect upon what is known of the fauna and flora of the 
debatable land w the extreme N.E. of Asia, the more thoroughly do I feel 
convinced that the Stannavoi mountains constitut®the true and- real 
boundary between Asia and America. Southward of the Stannavoi moun- 
tains, in Mantcleuria, the two continents blend The Japanese archipelago 
belohgs to America, and nët to Asia; at least in great part, as imdicated by 
the presence of the Urefadfa ; but there is also a true® Talpa indicative of 
em Palzo-septentrional and a Palzo-meridional relations, and Phastanus 
of the 
insessonal birds of Japan indicate the former, and the bulbul of the genus 
Mterocelss- indicates an Australasian element, so that the Japanese Archi- 
pelago is, after all, a debatable land where different zoological regions and 
sub-regions meet'and blend more or less Cervus psendaxis of the moun- 
tain spine of.Formosa, so nearly akin tothe much smaller C. seéa.of 
Japan and the much larger C, wantchuricus of Mantchuria, again indi- 
cating the propriety of recognising a Japanese or Korean province of the 
Neo-septentrional sub-region of the grand Boreal region. All qualified 
botanists will surely bear me out ım this opinion. ` s 

+ Austral-Asia as distinguished from Austraha : approximately the same as 
ti the Indian region” of Dr. Sclater, but shorn of the greater part of Jndia 
propérly so denominated. . - -e` 
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and jungle-clad hill country of Southern India and of 
Ceylon, if not also certaip fertile hill territory in Southern 
Arabia ; Lower @nd ¿astern Bengal; Philippine Islands ; 
§-hinese islands of Hainan and Formosa (minus its moun- 
tain spine), and probably $0 much of thé south bf China 
as is inhabited byethe Manis or pangolin, the Palgzornis 
cyanocephaius, the genus Cexfgopus, and other Austral- 
asian and Ethiopian forms. Divide into: 1, Indo- 
Chinese Sub-region—extending southward over one-half 
of the Malayan peninsula, as far as Pinang and Province 
Wellesley; Hainan and lowlands of Formosa, and more 
or less of the southern part of China. 2. Malayan Sub- 
region—-southern half of the Malayan peninsula, Sumatra, 
Banka, Borneo, Java, and Bali. 3. Philippian Sub-region 
(which has Melarfesian affinities, as indicated by the 
presence of a peculiar species of cockatoo—mammiferous 
animals few in number), Philippine Islands. 4. Himdlyan 
Sulb-region—the southern watershed of tĦe Himalyas, 
with the zérať region at its base, Asdm, and Eastern and 
Lower Bengal (ze. the Sundarbans), 5. Cinghalese Sub- 
region—the hilly parts of Ceylon (occupying the southern 
half of the island), those of southernmost India, and the 
Malabar ghats; perhaps also the little-known fertile 
mountain territory of Southern Arabia, from which Mekka 
is supplied with grapes and other fruit. 

VI. The Melanesian Region.—Divided into: 1. Aus- 
tralian Sub-region—Australia (minus York peninsula and 
part of Queensland), Tasmania. 2. Papuan Sub-region—- 
Papua, New Britain and New Ireland, Jilolo or Halmahfra, 
Ceram, Buru, Moluccas, Aru Islands, and Timor.Lat ; 
Louisiade Archipelago ; York Peninsula and eastern half 
of Queensland (as far as the dividing range) on the main- 
land of Australia. 3. Celebesian Sub-regi®n—the very re- 
markable island of Celebes, which has Australasian 
affinities, but subordinates to the present region :«Islands 
of Lombok, Sumbawa, Flores, Wetter, Timor, ang Sandal- 
wood Island. (Austro-Malayan region of Wallac®.) 4 An- 
tarctic Sub-region,-inclusive of Kerguelin’s Land, 

VII. The Polynesian Region.—Divided into: 1. Moa- 
rian* Sub-region—New Zealand, with*the islets apper- 
taining to it, inclusive of Macquairie Island (upon which 
far southern land a peculiar species of ground-parrakeet 
inhabits, ofa Polynesian genus—Cyanerhamphus), 2. Poly- 
nesian Sub-region—comprehending the Atchipelagos_of 
the Pacific, excepting those which appertain to the, Co- 
lumbian region.- ° 

All of these Zoological Divisions of thædry land pon 
the surface of our planet might be amply illustrated by an 
enumeration of the species and genera, or even higher 
groups,which are respectively peculiar to them? Thus, the 
presence of the true raven (Corvus corax) exactlp coincides 
with the limits which are here assigned to the vast Boreal 
region, even to the Indian Panjab, ahd assuming that the 
so-called American species (C. cafnivorus and C. mexi- 
canus) do not really differ, which I believe to be the case, 
as likewise the so-called C, tz2defanus, the sole exception 
being that of the Andisiati sub-region, inasmuch as there is 
no Corvus in all South America. Be it always remembered 
that the major and the minor continents approximate in the 
Northern Pacific, to say nothing of the connection between 
them afforded by the chain of the Aleutian islands, and 
that a remarkable wild mountain sheep (Ovis canadensis) 
inhabits both sides of the Pacific, and not only the penin- 
sula of Kamchatka, but the Stannavoi mountains which 
lie west of the sea of Ochotsk. j 

The southern watershed of the Himálya (below at 


least the zone of oaks and rhododendrons) consists, de- 


cidedly, of an extension westward of the Australasian 


* I propose Moana rather than Maora, following Dr. Sclater's example of 
Lemuria ; naming the land from the indigenous “ moa” gents (Drnorn's) rather 
than from the present Maori inhabitants. Of course, it is well known that 
in the Polynesian-languages ‘‘moa” maey 
Le fspecialised since the discovery of t 
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signifies a fowl. but it has 
e extinct Dinornis genus by 
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perly so called (the extensive Crothrir sevies of birds, 
nstance), while a few of them reappear as the same 
: closely proximate (little altered) species in the hilly 
-e parts of Southern India and of Ceylon. On the other 
cS hang as may be generally remarked of bordering sub- 
regions of different regions, there are some cases of 
-amufual representation in the Himdlyan sub-region of the 
-Australasian region, and the Indian sub-region of the 
Ethiopian region. The ldagur monRey (Presbytes schis- 
taceus) of the Himdlya ; is thus a specialised form of the 
hunuman group of India, exemplified by the Bengal 
hunuman (entellus) and others, this being a charactewis- 
tic Indian division of the genus which has no representa- 
tive eastward of the Ganges. e 
India, properly so called, is a land where sundry sub- 
regions appertaining to different regions nect, and are 
variously interposed, The Falzo-septentrional sub-region 
of the Boreal region extends into the Panjab, while the 
| Mongolian sub-region borders upon the S.E. Himdlya; 
the southern flank of the Himdlya constitutes the Himi- 
-lyan sub-region of the Australasian region, to which, 
-o p@ghaps, should. be referred (as distinct provinces) the 
-< mount@ins of Southern India and of Ceylon; then the 
C Lybian sub-region of the Ethiopian region extends as far 
asthe desert country N.W of Delhi; and the rest of 
India, with the low northern half of Ceylon, constitutes 
è the main part 8fthe Indian sub-region of the Ethiopian 
region, The N.W. Himdlya again passes northward 
into the Palzo-septentrional and southward (in the al- 
pine Pa@Ab) info the Paleeo-meridional sub-regions. In 
a S.W. firection the Maldive and the Laccadive coral- 
islands belong strictly to the Lemurian region of Dr, 
Sclater, and I am not sure that the latter does not reach 
the mainland of India, to comprehend the Concan or low 
maritime country constituting the Malabar coast, and 
lying along the foot of the ghats. India, therefore, instead 
of being the puclefs of a“ distinct zoological region, is a 
land of extraordinarily complex zoclogical affinities. 
As regards North America, itamay be observed that the 
migratory insessorial birds are of Columbian types, 
whereas the Sermanently resident species are of types 
-cognate with those of corresponding latitudes in the 
--paajor continent; as we likewise find, in Europe, that our 
feathered Summer visitants are of tropical or juxta- 
~tropigal Torms, as exemplified by the roller, bee-eater, 
cuckoo, oriole, and the mass of small insectivorous genera ; 
and the same has already been remarked with reference 
.tethe Himdlya, viz. that as concerns the bird class, the 
connection of the southera flanks of the Himdlya with 
the plains of India is chiefly maintained by the species 
` which migrate to and fro. Among the gallinaceous birds 
of North America, the turkeys (Meleagris) are the only 
fowls which have spurred tarsi, indicating their affinity to 
so many of the major continent genera of poultry-birds, 
while the partridges of the same sub-region (Orfyx and 
_Lophortyx) are not more different from major continent 
_. forms than are many of the latter from each other, The 
-turkeys are assuredly not more peculiar in any respect 
than are the peafowl and the tragopans (Ceriornis) of Asia, 
and the same holds true of the North American colins or 
_ partridges, even admitting the affinity of the latter for the 
= Odontophori of South America. The northern continent, 
however, has nothing corresponding to the curassow#and 
© guans (Craeéd@), or to the tinamou (7ixamide) of the 


















Columbian region, to its great family cf toucans (Adan- 
-phastide), motmots (Mometid@), jacamars (Galbulide), 
puff-birds (Bucconid@), cariámas (Cartanide), trugpeter- 
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region (though it did formerly possess the Mest 
nor of the marsupial true opossums (Dédelphid 
one species only in the southernmost Atlantic 
the Union ; but it has a fair proportion of Zz 
which in South America the Didelphide e 
replace. The rodent families Chinchi(iide and 
I look upon as Andisian forms, even though the v 
(Lagostomus tetradactylus) represents theeformer in 
Pampian sub-region of the Columbian region. -T 
mammalia of the Neo-septentrional sub-region of the. 
Boreal region are surely not more different from those of 








the Eur-Asian sub-regions of the same region, tha Bo 
those of the latter from one another, say the Mongolian 


sub-region from either of the rest. With regard to the 
Andisian sub-region, I am mainly induced froma coh- 
sideration of its extinct mammalia (so different from those 
of the Pampas) to consider it as a southern extension of 
the American portion of the grand Boreal region, and 
especially from the occurrence not only of such an animal 
as the Mastodon andium, but also of the living Uamas 
and alpdcas (Aucheaia), which have no other known 
kindred, existent or extinct, than the camels of the major 
continent. Nevertheless, as usual in bordering sub- 
| regions of different regions, there is an interposition of 
| forms to a certain extent, as illustrated, on the one hand, 


| 
| 
| 
| 
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by the existence of the viscdcha on the Pampian sub- 
region of the Columbian region, and by that of the 
edentate Chlamydophorus truncatus in the Andes. 
The Neo-meridional sub-region of the Boreal region 
| has much stronger affinities for the ea region 
upon which it borders than has the Palseo-meridional 
sub-region of the Boreal region for the Ethiopian region 
| and for the Australasian region upon both of which it 
borders, which of course is attributable to its nearer 
proximity to the Equator bringing it within the influence 
of the tropical and periodical rainfall, The several regions 
which are subject to that rainfall in different meridians 
hold relations of analogy with each other, że. the Nigri- 
tian sub-region of the Ethiopian region, the Lemurian 
region, the whole Australasian region, the Celebesian and 
the Papuan sub-regions of the Melanesian region, and 
the Peruvian and Brazilian sub-regions of the Columbian 
region, Then, southward, in corresponding latitudes 
beyond the influence of the tropical rainfall, the same 
analogies hold between the Andisian sub-region of 
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the Boreal region, the Pampian sub-region of the 
Columbian region, the Caffrarian sub-region of the o < 
n, and the Australian sub-region of the ee 


Ethiopian regio 
Melanesian region; while, again, south of the- p 
of 40° S. lat, the analogies (though still con: 
between the Patagonian sub-region and. 

of the Australian sub-region and the “Moaria 
region which fall within the boundary indicat 
opa 
onia 
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theless, most rgadily call to mind Mezura an thonyx 
in Australia, and Mokona in Moaria or New Zealand. 
Having submitted these views I reserve for another 
occasion the consideration of other tlasses of the amal 
kingdom ; premising, however, that I am well awaggof 
such facts as the utter absence of the Cyprinid@ (orgcarp 
| family) in all America eastward of Bering’s Straits, a 
group of fishes which is so immensely developed in 
S.E, Asia. So far as the classes of mammalia and ; 
are concerned, I think that I have about hit ups 
true classification of zoological regions, and I w 
fore returning to the subject, to avail myself oft 
remarks of competent naturalists having r 


some extent, less prominently marked 
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THE PLANET JUPITER 


E- INCE the earliest days of telescopic investigation, there 
has never been a period in which this magnificent plaret 


e nas beef subjected to such an extended scrutiny as the 


present. Telescopes of all sizes and powers, and eyes of 
all degrees of sensitiveness and accuracy, are being 
directed night after night—or rather would be so, but for 
the proverbial uncertainty of our English climate—towards 
e the splendid gem of the south-eastern heaven. Such is 
* fhe natural result of that unexampled diffusion of a taste 

or astronomy, «nd of the equally unprecedented multipli- 
cation of telescopes of considerable pretensions, which is 
characteristic of the present time, and which isso gratify- 
ing to the lovers of physical science. 

This state of things, however, it need not be said, does 
not date from the present appsrition of the planet. It is 
merely a renewal of the attention which was directed to 
the same object during the preceding winter, and it is 
the character of the results obtained during that former 
period, which has led to the ensuing remarks. 

It may be reasonably thought that a comparison of such 
drawings as are generally attainable, professing to repre- 
sent the planet during its late appearance, is not very 
satisfactory ; and that grea‘er agreement might fairly have 
been expected, Every observer must be presumed to 
have done his best: yet deviations exist of no incon- 
siderable magnitude. There must be some reason for 
these discrepancies ; and it will be worth our while to 
inquire into their nature, while, at the same time, we would 
carefully avoid anything like an implied depreciation of 
any individual result. 

In the first place, as regards colour, there is little diffi- 
culty in seeing that a considerable margin must be left for 
uncertainty. meet with unpleasant statements from 
time to time as to the prevalence of colour-blindness, or at 
least what might be called colour-perversion, or colour- 
partiality, in some modification or other, to a ater 
extent than might have been supposed. And inde- 
pendently of this, there may be some dissimilarity of tint 
in images formed respectively by the achromatic and the 
reflector, though perhaps less than some persons might 
expect ; since the blue rays which usually go astray in the 
former instrument are also absorbed by the silver film of 
the latter, so that there will be a prevailing complementary 
orange, however feeble, in the light that forms the image 
in either case. There will, however, be this advantage— 
and a considerable one—on the side of the reflector, that 
the blue light, in place of forming an unpleasant fringe, 
entirely disappears, leaving a delightfully colourless field 
in the use of the higher powers. Refractors may also 
differ somewhat in their mode or degree of correction, 
and consequently in the uncompensated tint ; and in either 
construction eye-pieces may be chargeable with deficient 
achromaticity. So that on the whole we can scarcely be 
surprised at some differences in the results as far as colour 
is concerned, 

But there would seem to be other and more influential 
pat Go for the want of correspondence, as affecting form 

sition, One may be that all observers do not see 
y well: not referring by this expressi8n to clearness 
o pe nang in this there may be many degrees, but to 
the babit of attention, Where one man,, for argh 
m@yely notes concerning three or four objects that 
are ngt all of the same size; another will almost insano. 
tively estimate their proportionate difference in magnitude. 
One observer again may be impressed with the proportions 
of the objects, but may miss those 9f their mutual dis- 
dances : nor, again, are the estimates of different observers 
equally entitled to confidence. There are eyes, too, very 
good ones for other purposes, which are less successful 
than would have been expected in the discrimination of 
minute planetary markings, a fact not easy of ex tion, 
Rut*besides thisgource of discrepancy, another exists 
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or rather it may be feared that but few draw well at all. 
It is much to be regrettegl that a certain amount of artis- 
tic skill is not c@nsi¢ered absolutely necessary jna liberal 
education ; ; the advantage and pleasure deriva le from it 
in after life are so obvious that it may well be questioned 
whether some of tke time that is spent in mastering clas- 
sical and mathematical nicetie#of an extremely unservice- 
able and unpractical nature, might not be better expended 
in the aaquirement of the most useful art of designe It 


ought to be remembered, also, that not only a general® 


facility in observation gind delineation is requisit@ but 
that something depends upon that special training which 
results from familiarity with the individual object. Een 
a careful observer, whose attention had been chiefly turned 
to objects of anoth€r kind, might not recognise as muah 
of planetary markings at first, as after he had studied and 
learned their character ; and on the other kand, a com- 
pe®nt artist might produce inaccurate work during his 
early acquaintance with the telescope, simply from the 
unfamiliar aspect of what he has to represent, as com- 
pared with anything which he has been accustomed to 
delineate. @ 

When, therefore, all these sources of discrepancy are 
taken into account, the differences in instruments, in eyes, 
in hands, and in experience, it is no longer matter of sur- 
prise that the results already obtained with regard to this 
planet are less satisfactory in points of mutual agreement 
than would have been desirable. It may be hoped, and 
toa certain degree expected, that we shall do etter in 
future. Inexperience is a fault that will disappear of itself; 
and it would be well if the unpractised observer would be 
content to expend a little time and trouble i >in making tenta- 





This sketch is ied from a drawing being the date of 1870, De- 
cember 144 trh rol It may serve as an illustration of Some of these 
remarks, though it makes but little pretension to accuracy, ° 
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tive drawings before he considers them worthy of taking 
rank as representations of the planet. Imperfect attempts 
are, nevertheless, often deserving of preservation, as 
recording, as far as they go, something that may not be 
seen again, and thus acquiring a relative value. The 
remarks which follow may be thought to require some 
apology, especially after what has been said as to some of 
the causes of discrepancy ; but it is hoped that their pur- 
port will not be misapprehended. It is well known that 
success in observation is much more readily obtained by 
those who have some previous idea as to what they may 
fairly expect to see ; and on this ground the ensuin sug- 
Meroe may be permitted, as the result of considerable 

iliarity with the object. They claim no higher cha- 
racter than suggestions—open as freely to contradiction as 
confirmation ; and their object will be accomplished if 
theyeare found to give some aid to the unpractised 
amateur ; the skilled observer will forgive them if he finds 
them needless, or correct them where they may be in 


error, They are deduced from the observations of forty- 
three eights, from 15th October, 1869, to 4th A 1870, 
in the We of a With silvered glass speculum of 9} Mches 
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aperture and power most frequently of 212.* For the 
saké of convenience we may call the dark streaks delts 
and the luminous ones zones ; and we mgy divide the disc 
into thre@ portions—the equatorial, the northern, and the 
southerg region, è ? 

_The equatorial region may be described as a coloured 
girdle surrounding the planet, and consisting of two belts 
with a lighter space inclufed between them. The relative 
proportion of these belts—the edges of the girdle—seems not 
invasiable, and should be noted. Especial attentfon should 
be paid also to the tint of this region, as a diminution of 


-intefisity is suspected. The centte of the girdle is one of 


the most interesting portions of the disc, containing a num- 
bef of dark markings projecting into it from the S. (upper 
as Inverted) border, but not reaching the opposite N. edge, 
and taking the form of the piers of a bridge, or, when more 
fully developed or perfectly seen, of festoons, in which 
lighter yellqy elliptical areas are included. For atmo- 
spheric phenomena, as these appear to be, they maintain 
a singular degree of uniformity and persistency, although 
their dimensions seem to vary, on different*sides of the 
globe. An examination of earlier drawings, some of them 
in private hands, which I have been permittêd to inspect, 
shows that, although at present conspicuous chiefly in the 
cquatorial region, they are by no means restricted to that 
portion of the planet’s surface. And here it may be noted 
that for the due comprehension of these details, especial 
attention should be paid to the laws of perspective. The 
Joweshoylening, as it is technically termed, of the regions 
approximating to the planet’s limb, has a great influence 
on the apparent form of every marking lying in a meri- 
-dional direction, while the ordinary belts are entirely un- 
affected by it. Jy all probability our familiarity from early 
youth with the common maps of the globe in two hemi- 
spheres may tend to preoccupy us with erroneous im- 
pressioħs in this respect, the exterior portions of those 
hemispf@res heing projected on an entirely artificial 
system, which exhibits them as little foreshortened as may 
be, and consequently extremely unlike their natural appear- 
ance on the globe. For any one unacquainted with per- 
spective, it would be worth while to compare the edges of 
such a map with the corresponding portions of a terrestrial 
globe, as regarded from one point of view; or a globe 
being surrounded with a strip of- paper bearing a number 
of equidistant markings; it will be instructive to notice the 
wide change in their aspect as the globe is made to rotate 
on igs axis. To this foreshorfening, it may be noted, rather 
than to atmospheric obscuration, as has often been alleged, 
we may ascribe the invisibility of many features of the 
planet in the neighbourhood of the limb ; the existence of 
an external hazy envelope may be probable, but the fading 
of the befts at their extremities, which has often been re- 
ferred to in this light, cannot be considered conclusive ; 
for it is remarkable that as telescopes have been improved, 
thés alleged fading has been less spoken of. It is not at 
all shown in the finest drawing hitherto published (that by 
De La Rue), in the use of an instrument of the most critical 
defining power ; and with my nine-inch speculum it is so 
doubtful under favourable circumstances that I should not 
have independently noted it. Attention might well be 
given to this point, as if a difference should be found with 
the same eye and telescope in different seasons, it would 
plainly suggest atmospheric variation. 

The northern region commences with a very luminous 
zone, to my eye the brightest and whitest part of the disc, 
and usually free from interruptions. Next to this comes 
a belt of remarkable intensity and permanency, from the 
edges of which dark but short markings have been, though 
rarely, seen to project. Its colour formed an uniform 
contrast with the equatorial belts during the last season ; 
but I have tHought this less striking recently, This great 
belt is commonly divided on the north side by a narrow 
light zone from a small thin companion of uncertain 

* The gesults haves already been given in detail in the Popula Science 
Retiew, July 1870. . 
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aspect, and during the present season not invariably 
parallel to its ovérpowering neig@bour ; sometimes, jt is a ° 
inere edging to a streaky cap reaghing to the pole, at 


hers, a light stripe intervenes. 


Passing now to the other side of the central girdle, wé , 
find next to its south border a region of some byeadth, 
less luminous and much less tranquil than the correspond- 
ing north zone. It is interrupted by a belt of variable 


“position and aspect, sometimes very feeble and narrow, at 


others a rival or more to the neighbouring edge of the, 
central girdle. Its origin lies so close to this latter belt that 
it almost seems to branch-out from it, and last season 
it followed an independent, and, in part, slightly spiral 
track round the greater part ofthe globe before its 
disappearance ; at present I have not been able to trace 
its whole course, but I-see that some remarkable changes 
have taken place. In this zone lay last winter the 
very curious elliptical marking described by Gledhill 
and Mayer, but not, I believe, by others. I never saw it, 
though it must have been repeatedly before my eyes—a 
valuable caution to myself and other students—for I had 
supposed myself too familiar with every portion of the 
disc to have overlooked so singular a feature. It is pos- 
sible that my failure may have arisen from my having 
omitted to stop off the extreme margin of my speculum, 
which lies quite open in its cell without any rim. I had 
been repeatedly requested to do so by its accomplished 
maker, but from want of leisure and some difficulty in 
the arrangement had neglected it till near the close 
of those observations, when the evident improvement of 
definition made me regret that I had recourse to the ex- 
pedient so late. This precaution, which is requisite with 
all open specula, is in the ordinary mode of mounting 
rendered needless by enclosure in a cell. 

South of this changeable region les £ grey belt of un- 
certain form and extent, sometimes divided in two, at others 
partially interrupted by white spots. Between this and the 
south pole another belt is occasionally seen, and I have 
thought the colouring of this and the corresponding 
north area, not identical. The extreme foreshortening 
of these regions, and the nearly vertical position 
of the planet’s axis, must ever prevent us from ob- 


‘taining much knowledge of a.wide tract surrounding 


either pole. The north pole is at present the one more ex- 
posed, not only to our view but to solar influences ; and it 
may be worthy of notice that there is some existing dis- 
similarity in the aspect of the two hemispheres. An 
axial inclination of little more than 3° would indéed cause 
but little variety of season on the earth; but with the 
very dissimilar constitution and condition of Jupiter we 
know not how much may be effected by its influence. 
These suggestions need not be carried into further de- 
tail, We shall however note, for the benefit of those 
who are little accustomed to the object, that the optical 
changes produced by rotation alone are such that we 
must be on our guard against being misled by their ex- 


tent and rapidity. oh ge ee 
l . W. WEBB 








NOTES 
We have received the first Report of the Royal Commissign on 
Scientific Instru€tion and the Advancement of Science just ag we 
were going to press, We therefore let the Report, which we 
print elsewhere, speak for itself. We observes that it is signed 
by all the Commissioners, and we trust that it is the ‘earnest of 
other, equally if not mare important, ones to follow, 


WE are informed that the future of the Kew Observatory is ° 
now being considered by the Kew Committee. We would ask 
whether the occasion is not a fitting one to bring before the 
Royal Commission on the Advancement of Science, which js now 
sitting, the disgraceful state of'this country én the matter of such 
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institutions as Kew. ‘All true and disinterested lovers of science 
e would certainly second anytlsing the Kew Comhiittee might urgeas 
to the‘importance not only of the retention of the Observatory in its 
resent functions, but dso of a considerable expansion of.them. 
e fearl@ssly express thé opinion, that in England the attempt 
to camy on researches “of long breath” by private effort 
has signally failed, and the .sooner this is acknowledged by 
scientific men the better. Our remark does not apply only to 
such researches even, for on all sides, in all branches of knowledge, 
e we are conspicuous from our prominent position in the rear. It 
i$ not right that in England we should simply teach what Germans 
and others have discovered. 


WE greatly regret to have to record the death, at Vienna, of 
Prof. Haidinger, the eminent mineralogist. Next week we hope 
to give a sk&tch of his life. 


We have already announced the proposed formation of a 
Society of Biblical Archeology. The Society has now been 
organised, and the following papers will ‘shortly be read, or are 
in progress :~-On the relations of the Assyrian and Scriptural 
Chronology ; by Sir Henry Rawlinson, K.C.B., &c. On an 
Eclipse mentioned on the Assyrian Tablets, hitherto uridentified ; 
by Mr. H. Fox Talbot. On the Medical Science of the 
Ancient Egyptians; by Dr. S. Birch. On the Invasion of Egypt 
by adjacent Nations in the time of Menephthah I. ; by Dr. S. 
Birch, On the Ancient Connections of Egypt and Assyria ; 
by Mr. G. Smith. On Ancient Chaldean Inscriptions and their 
History ; by Mr. G. Smith. On the Caverns under Jerusalem ; 
‘ by Mr. W. Simpson. On the Flora of Palestine ; by Mr. B. T. 
Lowne. On the Sarcophagus of Oimenephthah I. (Sethos I.) ; 
by Mr. Joseph Bogqmi. We give in another column a report of 
the inaugural meeting held on the 21st inst. 


WE learn from our Paris correspondent that the leaders of the 
insurrection have suspended the publication of the Compiles Ren- 
dus, and have dismissed M. de Parville, the scientific editor of 
the Journal Officiel, Public libraries and scientific institutions 
are mostly closed, but the museums and galleries have not yet 
been pillaged. It will be seen, however, from our report in 
another column that the Académie des Sczences continues its 
sittings with uninterrupted regularity. 


WE have received a parcel of numbers of the Révue des Cours 
Scientifiques, the publication of which was also maintained during 
the Siege of Paris, though not with the same regularity as the 
Moniteur Screntifigue. The numbers to hand contain many 
interesting articles on the supply of food, hygiene, surgical: 
science, and other subjects incident to the state of siege. 


.. A SCIENTIFIC institution has, we learn from Harpers Weekly, 
lately been organised in the city of Washington under the 
name of the Washington Philosophical Society, the object of 
which is to furnish to the many persons interested in science, 
and resident in Washington, the means of convenient com- 
munication with each other, in order to exchange discoveries 
and observations in different branches of learning. Many 
organisations “with the same end in view have been siarted 
at- various times in Washington, but havæ not been very 

cessful in accomplishing their purpose, partly on account 
of thé ambition of the founders in endeavouring to give to them 
too much of a national basis, and partly because the time was 
not entirely ripe for such an enterprise.. It is believed that the 
e prospects of the success of this new society are very good, as 
Washington possesses, at the present time, a larger number of 
specialists in the different departments of science than is to be 
found in any.other city in the United States. This is easily ac- 
counted for when we bear in mind thatthe Coast Suryey Office, 


the Patent Office, the Agricultural Department, the United States 
Medical Department, the Smithsonian Institution, the Library 
of Congress, the National Observatory, the Scientific Bureaus of 
the War, Navy, Treasffry, and Interior Department and other 
public bodies, all established# at Washmgton, mecessarély attract 
around them men of gmjnence in the various bramches involved 
in the proper prosecution of their q@ities. Professor Henry was 
elected pwesident of the new society, and the usual officers were 


also chosea, - i o 


THE library of the Smithsonian Institution at Washington 
now numbers about 70,000 volumes, including pamphlets. Ina 
this collection are comprised complete series of the Transacteons 
of many of the older societies of England and France; ‘and 
many works which it would be almost impossible to obtain except 
by the system of exchange which the Society has organised with 
the scientific publications of societies and individypls throughout 
the civilised world. 


Tur rapid decrease of food fishes on certain parts of the sea- 
coast and in the lakes of the United States has fora long time been 
a subject of much solicitude to thoughtful persons : aud various 
causes have been suggested for this state of affairs, and remedies 
proposed for its correction. Laws have been passed by most of 
the New England States, and by the British provinces, regulating 
and protecting the fish and fisheries in the inland waters ; but as 
the jurisdiction of the States does not extend over the high s@s, 
no special effort has been made on their part to protect the 
marine species by legal enactments. In view of the difficulty re- 


ferred to, a bill was introduced at the last session of Congress, 


providing for the appointment of a Commussener of Fish and 


Fisheries on the part of the United States, to make inquiries as ° 


to the alleged facts, and to report upon the same to Qongress, 
together with any suggestions for legislative action in thaspremises, 
and the President has just appomted Profe€or Baiti, of the 
Smithsonian Institution, as the Commissioner in question, with 
instructions to enter immediately upon the discharge of his 
duties. 


WE regret to learn from a letter from Cairo that Dr. Gedge, 
the medical man and naturalist of the Vicéroy’s expedition under 
Sir S. Baker, fell sick some considerable Uistance above Khar- 
toum. He wads sent back, but did not get farther than Khartoum, 
where he died of acute mania. Mr. Wood, Sir S. Baker's 
secretary, was also, on account of sicknéss, obliged to return, and 
is now under medical care in Cairo. The last news from Sir S. 
Baker is to the effect that he is still endeavouring toemake a pas 
sage through a part of the river that is filled up withedead trees 
and mud for two or three miles. This is situated about’6° N. 
lat. 


EXAMINATIONS in connection with the Exeter Science Classes 
will take place at the Albert Memorial Museum on the follow- 
ing dates :—Inorganic Chemistry, May 4th; Animal Physiology, 
5th; Machine Construction and Drawing, also Building Con- 
struction, 6th ; Mathematics, Stage 1, 2, 3, May 8th ; Physical 
Geography, 9th ; Acoustics, Light, and Heat, roth; Navigation 
and Geology, 11th ; Magnetism and Klectncity, 12th ; Theoreti- 
cal Mechanics, 16th ;° Applied Mechanics, 20th; Vegetable 
Physiology, 18th ; Systematic Botany, 12th ; Mathematics, Stage 
4, 5, May 2oth. > 


AT the recent annual meeting of the American Geographical 
and Statistical Society, Prof. D. C. Gilman, of Yale College, 
devated his anntial address to a sketch of the last ten years of 
geographical work in America. He referred especially to the 
publication by the Maine Historical Society of an elaborate 
treatise by Dr. J. G. Koll on the early voyages to America; the 
topog®&phical work of the United States’ Coast Survey ; the new 
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geological maps of New Jersey, by Prof. Cook ; the work of 
Humphreys and Abbot- on the Mississippi river ; the geological 
surveys of Ohio, Indiana, and Nebraska, by Profs. Haydn 
and Newgrry ; the topographical surywy tb the North-west 
Boundary, Commigsion, from the Rgcky Mountains to the Pacifig 
Ocean; and the explorations of Colorado with its wonderful 


2 8 
canons, r 


"A PROSPECTUS is being sent out of a new work on Fungology :— 
Mycalogical Illustrations, being Figures and Descriptions of new 
“and rare Hymenomycetous Fungi; edited by Mr, W. W. 
Saunflers, assisted in the text by Mr.eA. W, Bennett, and in the 
drayyings by Mr. W. G. Smith. The first number will be pub-_ 
lisid by Mr. Van Voorst on May Ist. 


š 2 
° THE Meteorological Magazine for February contains a paper on 
certain Variations of Temperature during the Solar Eclipse of 
December 2@ 1870, by Mr. Townsend M. Hall, the gon- 
clusions of- which are as follows :—“‘ The total amount 
of depression, at the time of the greatest obscuration 
was 21°°75, and I would” submit that these figures re- 
present more exactly the influence of an eclips®, than if the 
observations had been taken at any other period of the year. 
During the summer months both the atmosphere and the earth 
are so charged with heat, that a partial darkening over of the sun 
for so short a time loses, to a certain degree, its effect—the 
diminution of warmth being partially neutralised, before it can 
reach tle earth, by reason of its passage through the intervening 
atmosphere. It 1s to be hoped that similar observations will 
have been made at some point along the line of total obscuration, 
whilst, on a future „occasion, it will remain an interesting question 
to be detcemined E by meteorologists, how far the thermal depres- 
sion varies with the season of the year and the chmate of the 


locality.” = 


We hfve received ` a paper on a Wind-direction Rain- Gauge,” 
by Mr. J. R.Napier, F.R.S. The'’principle of this gauge con- 
sists essentially in supporting a vessel, like the finst receiver of 
an ordinary gauge, on a pivot, so that it may be turned with the 
least wind, and having a spout attached to it, leading the rain 
into vessels in fixed ¢lrections surrounding the receiver, so that 
if it rains, for &kampje, when the wind is between N.N. W. and 

.N,E., the north vessel receives it, or when hetween N.N.E. 
and_E.N.E., the north-east vessel receives it, &c. ; for there are 
eight vessels wħich show the amount of rain and direction of the 
wind at the time. 


` TuE GeBlogists’ Association has -paid visite during the past 

month tê the British Museum and the Museum of Practical 
Geology ; and have arranged for excursions on April ro to Cam- 
bridge to visit the Woodwardian Museum and the exposures of 
cfetaceous strata in the neighbourhood of Barnwell, under the 
guidance of Mr. Wiltshire and Mr. Bonney ; to the Zoological 
and Hunterian collections of the Royal College of Surgeons 
April 18; and on April 29 to Belvedere and” Crayford, led -by 
Prof, Morris, the chief object of interest being the Mammalian 
remains of the newer Pliocene deposits. 


Or late years many discoveries have been made in regard to 
the habits and characteristics of the aborigines inhabiting the 
coasts of North America prior to the time of Columbus by care- 
ful examination of the artificial heaps of refuse shells, bones, &c.;, 
accumulated in‘ the vicinity of thew villages. ‘The published re- 
searches of Professor Wyman and others have proved full of in- 
terest ; and as the subject continues to excite the attenjjon of 
Amaea arçhæologists, we doubt not that much now hidden 
will yet be brought to light. As these deposits are usually onor 
very near the sea, they are much exposed to the wearing of the 
waves; indeed , their discovery is usually due to expgpure of a 


ot 
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ection by this influence. For this reason it is of importance that, 
the examinations ip question should be prosecuted beford the 
heaps have eee disappeared, “as a large proportion will e 
probably not outlive the next half century. We learn from Har. 

pers New Monthly that a careful search on the shoreg of Kent, 


and Northumberland counties, on the eastern coast of New » 


Brunswick, has shown that, in consequence of the wearing away 
of the soft sandstone shale of the coast for many rods, all traces 
of the shell deposits, believed to have once existed in ana aneys 
have now entirely vanished. 


ACCORDING to a recent report by Dr. Stimpson upon the Crusta- 
ceans dredged in the Gulf Stream by Count*Pourtales, of the 
Coast Survey, eighty-one species, of forty-seven genera, were 


‘| obtained, of which fifty-two of the species and nineteen of the 


genera are to be considered as new. Only a small proportion of 
the species were from great depths, fifteen alone befag recorded 
as coming from below r100 fathoms, The greatest depth at 
which any of the species were found was I50 fathoms, these 
belonging to the family of the /ortunide. The portion of Dr, 
Stimpson’s report on the brachyurous crabs of this collection has 
just been published in the Bulletin of the Museum of Compa- 
rative Zoology at Cambridge, already so well known for the 
merit of its zoological memoirs, and the remainder will follow at 
no distant interval. 


Dr. KESSLER claimsto have discovered lately in Cassel the 
oldest herbarium known, some of the plants having been prepared _ 
in 1556. It contains 614 plants, properly fastened down and 
labelled, and was formed by Caspar Katzenberger. l 


A PLAN has been introduced at the Society of Arts, which has 
found favour so far, for instituting a kind of British Association 
for Indian topics under the name-of the Oriental Congress of 
Great Britain and Ireland. It will embrace geology, natural 
history, biology, and other branches of science, and their eco. - 
nomical applications. The proposal to hold the first meeting at 
Manchester met with the approval of the representatives of the 
Cotton Supply Association. 


THE Colaba Observatory at Bombay recorded in three nights 
only in January 2°28 inches of rain. This is said to be unprece- 
dented there, and generally throughout the Presidency there has 
been a fall of rain threatening the cotton crops. 


UNDER the title of “ Comision de la Flora Forestal Espanola,” 
a useful account is published of the trees most suitable for forest 
cultivation in Spain, with remarks on the importance of keeping 
up the forests to maintain the equilibrium of the climate. 


AT a time when the small-pox is so prevalent, and vaccination 
has become, so to speak, fashionable, it is surprising that we do 
not hear something of the many reputed remedies of foreign 
countries, either as a cure for this disease or as an eradicator of 
its effects. The Sarracenia purpurea is well known for its sup- 
posed efficacy, and it was even introduced into this country some 
few years back. But a plant not so well known in Europe is the 
Melia Azadir-achta L. of India, the leaves of which are used 
by the natives to cover the bodies of patients recovering from 
small-pox, as ghey are supposed to prevent the mark becoming 
permanent. Dr. Wright says of this tree that “the leaves beaten 
into a pulp, and externally applied, act Jike a charm in removing 
the most intradtable form of Psora and other pustular eruptions.” 


IN a recent ‘article, Harpers Weekly referred to the fact 
that torpedoes were being used for killing fis® for manure on the 
coast of Florida. This “business is being carried on about six 
miles below New Smfrna, at Mosquito Lagoon ; and the method 
adopted is said to consist in exploding the torpedoes in the water, 
under the schools, as they pass by, ‘In addition tothe many that 
are killed outright and float on the surface, large numbers are 
wounded, and go off elsewhere to die without being ca ught. ‘This 


> 


je 


practice, we are assured, has already resulted in a very marked 


eÌtmįnution of the schools of fish in that vicinity, and has beef 


greatly resented by the people of the State, who are endeavouring 


* to drwe the operator from its waters. 


AN earthquake at Arequipa in Peru, on the 21st Decemb®r, 


a ‘was strong, and is said to have lasted fifty or sixty seconds. It 


was ateended with much subterranean noise, g 


AN earthquake shock was felt at Bombay and as far north as 
Baroda on the night of January 31. It was distinctly noticed 
over a large area, but did little or no damage. 


» RECENT telegraphic advices from Havana announce that 
Captain Selfridgt, who is engaged in prosecuting the Darien 
ship-canal exploration, thinks he has discovered a practicable 
oute overa line where the elevation of the divide is not more 
than three hundred feet above the level of the sea. The despatch 
is dated Paf, on the Tuira River, a stream which empties into 
the Gulf of San Miguel, on the Pacific. 


Tut well-known Pinang or Betel nuts, the seeds of Areca 
catlechu, a handsome palm cultivated in all the warmer parts of 
Asia, and used by the natives to chew with lime for the purpose 
of producing a gentle kind of intoxication, form an important 
article in the interior trade of the Malayan Archipelago, being 
exported from Sumatra to other islands in large quantities, 
The exports from Padang alone in one year amounted to 5,057 
piculs. 


From the twenty-sixth Report of the Proceedings of the Cal- 
cutta School-Book Society, we leun that durmg the two years 
1868-1869, more than 179,300 rupees was spent in purchases of 
books for distribution among the natives, the object of the society 
being ‘to supply and distribute, at the lowest possible price, a 
healthy household literature in the vernacular tongues,” in which it 
is assisted by a smalf monthly grant from Government. The titles of 
some of the works circulated sound to us peculiar, as ‘‘ A Treatise 
on Spiritualism and its Manifestations,” “ A Drama against Up- 
starts,” “ The Grief of Females on the Departure of their Hus- 
bands by Rail on Monday,” &c. ; while the modicum of science 
given ıs very small; and, judging from the titles, we should sup- 
pose that the instruction in natural and physical science, thought 
good enough for the natives of llindostan, is about on a par with 
that which prevailed in this country in the time of Oliver Gold- 
smith, 


THE Berwickshire Naturalists’ Field Club, the oldest society 
of the kind in Britain, has issued its “ Proceedings” for 1870. 
Besides one or two archzeological papers, and an address from 
the President, the Rev. G. 5. Thomson, we have the following 
coutributions to Natural History and Ethnology, chiefly con- 
nected with these branches as represented in the district :—‘‘ The 
History of the Wolf in Scotland,” ‘‘Turnip Insects during 
1870,” tt Botanical Notices,” and ‘‘ Contributions to the En- 
tomology of the Cheviots,” chiefly in coleoptera ; all these from 
Mr. James Hardy. The Secretary, Mr. George Tate, con- 
tributes a carefully worked-out paper on ‘‘The Stature, Bulk, 
and Colour of the Eyes and Hair of Native Northumbrians ;” and 
Mr. Ralph Carr treats of ‘The Northumbrians between Tyne 
and Tweed.” There aie several other short papers of local 
interest, and a statement of the rainfall concludes the number. 


IN a discussion at the Indian Conferences at® the Society of 
Art ®s to a proposition of Col. Wragge to employ Neilghery 
peat of railways, jt was mentioned that the two largest peat 
bogs near Ootacamund have been swept away in rains. This 
was alleged to be through cutting them at ghe wrong end. 


* WE learn from Nicaragua that the river and port of San Juan 
del Norte are shoaling in many places. Where there was deep 
water in the latter ten years ago, there is now a bank above the 
surface, : A 
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ON THE CONNECTION BETWEEN TERRES- 
TRIAL TEMPERATURE AND SUN-SPOT 
PHENOMENA 


e 

M R. STON B, the newly-appointed Astronqmer Royal 
à at the Cape of Gogd Hope, has regently qommuni- 
cated to the Royal Society an important paper and curve, 
in which the thernronfetric observations taken there since 
1841 are di§cussed. This cu#fve he has compared with 
another constructed on Wolf’s observations of sun-spots, 
and a the following result, which we give in his own | 
words :— : 

“The agreement betgveen the curves appears to me so 
close that I cannot but believe that the same cause which 
leads to an excess of mean annual temperature Iéads 
equally to a dissipation of solar spots. There is on the 
whole a curious appearance of logging of the inverse curv 
of solar spots over that of temperature. At the maximum 
about 1856, this, however, does not appear tq be the case ; 
bup when the uncertainties of the data, both of the solar 
spots near the minimum, and of the mean temperature 
also, are taken into account, such discrepancies might 
perhaps fairly be expected, even if there be a physical 
connection laetween the two phenomena as results of some 
common cause, Jf there be a sensible inequality in the 
mean temperature with a period of about ten years, then 
the mean temperature resulting from the observations in 
the temporary observatory, which were made near a maxi- 
mum, will be too high. The corresponding ordinates, 
therefore, will be depressed too much relatively to these 
corresponding to observations made in the other two ob- 
servatories. In the curve 2 I have imperfectly corrected 
the mean of the results for the temporary observatory on 
the supposition of such an inequality existing. The only 
result of such a correction is to modify the curve at the 
points of junction of the observations made in different 
positions. The general form is unaltered. It sh®uld be 
mentioned that the point about which the curv% appear 
to differ most is near or at the change of exposure from 
the original observatory to the temporary shed about 
1852. l " 

“I may mention that I had not the slightest expecta- 
tion, on first laying down the curves, of any sensible agree- 
ment resulting, but that 1 now consider the agreement too 
close to be a matter of chance. I shoùld, hgwever, rather 
lean to the opinion that the connection*between the varie- 
tion of mean temperature. and the appearance of solar 
spots Is indirect rather than direct, that each results gom 
some general change of solar energy. .° . » « The 
problems of meteorology appear to be presented here in a 
simpler form than in England, and probably,systematic 
photographic self-registering observations extended over 
a few yeais might lead to important results.” .' 


EXPERIMENTS ON CERTAIN VIBRATORY 
PHENOMENA 


H apparatus made use of consists simply of a card- 
board disc furnished with radial slits, and which 

can be rotated with any desired velocity. To examine a 
coal-gas flame singing in a glass tube, the disc is placed 
in front of the flame, and the eye placed where the slits 
pass in a vertical position. When the dish rotates with 
such a velocity that the interval between two slits passing 
the eye is just equal to the period of a complete vibration 
of the flame, the flame appears to be motionless ; bet 1f 
the velocity of the disc be slightly reduced, the flame is 
seen slowly to go through its changes of form, appearing 
to consist of a series of puffs, resembling those from the 
funn@l of a luggage locomotive. When the interval 
between the passing of the slits is equal to, or is one-half, 
one-third, &c., of the period of vibration of the flame, a 
singular appearance of a phantom disc is seen, having as 
many Ñ twice or thiee times the number of slits really in 
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the disc ; this phantom wheel ‘appears motionless if thé sien epee ee ae bee y being peated ae ie 

eridds exactly coincide, but if they do not, it slowly re- d 
volves in one direction or the thee. it is obvious “that o’g0 per cent. of phosphorus, and 1°95 per cent, of carbon, It * 
this affords an easy method of counting Ob rations oF S obvious that the metal in this-condition js not available for any 


: pi@pose without subsequent treatment, as it contains about as 
the flamg. With a sixteen inqh tube I thus found thee) ereat an amount of impurities as it did before treatment? e 


number .of complete vibrations per second to be about The advantages gained by re-melting the pig iron with tita- ° 
53- : es niferous iron ore are, a reduction ‘of the amount of phosphorus 
.. When the disc js rotate@ in front of a vertical vibrating | and carbon, and the alloying of the metal with titanium, which 
' wire, the eye being placed where the slits pass in®a hori- | facilitates the removal of the impurities in the subsequent treat- 
zontae position, the interval of the slits passiag being | ment. SE , ş 
“equal to a complete vibration of the wire, the wire appears The above described titaniferous cast iron was remelted upon * 
thrown into undulations and motionless. If the periods | fluorspar, and about 30 minutes after the iron melted, or in about 
do not exactly coincide, the undulations travel up or down | 2" hour after they were ieee Si ay low vo found to be 
thefwire, If the velocity of the disc be doubled, or trebled, malleable iron; the button analysing as follows :— - =. 


the apparent number of wires is increased in like propor- Titanium . © o > « 6 OO2TS 

ton ; and if it be regarded by the two eyes placed where Silicon. . . e. « . None 

the slits do not pass in a horizontal position, they assume . Phosphorus » e + O°F399 6 
the form of spirals, which appear to revolve around each Sulphur. . . e . + «a 0'0620 

other in an extremely beautiful and illusive manner. °In Carbon. . .« . + « . Traces > 


the above cases I have supposed the wire to be twanged in | When worked on a larger scale, so as to produce blooms that . 
the centre, in which case the undulations are beautifully | can be worked into merchantable shapes, the finished results 
symmetrical curves, and represent a ‘pure note, If, how- | will show less phosphorus and sulphur than the above analysis, 
ever, the wire be twanged near to one end, th® change in | asit is well known to metallurgists, by the experiments of Messrs. 
the guality of the note is manifest, the irregularity of the | Calvert and Johnson, published in full in Kerl’s “ Metallurgy, 
curves showing the presence of minor undulations super- | Vol. ü., “ Copper and Iron, 1869, that 0'022 per cent. of phos- 
imposed upon the primary one. The best wire for this’ Poe ae pie eri of sulphur, are removed in working 
purpose is a fine spiral one, as it gives vibrations of great ; 

amplitude, and of long continuance, A vibrating steel 16 wal pe seen that fhe keon te inci par removed 


i h dulati 4°9662 per cent. of the impurities contained: and that . 
ro@ also appears thrown into the same undulations, the resulting metal contains less impurities in amount than the 
CHARLES J. WATSON 


highest standard qualities of wrought iron, The explanation of 
these effects I leave to chemical investigators, without hazarding 


os. : an opinion which might be erroneous, and therefore disadvan- 
THE ACTION OF FLUORSPAR ON DIFFERENT tageous to me, 


QUALITIES OF CAST IRON James HENDERSON ` 


{N my giticles contributed to NATURE (No. 57, p. 94, and No. : id 

64, R233) I have given descriptions of my process of ap- 
plying flugrspar cembined with oxides, and fluoispar combined | MR, WALLACES ANNIVERSARY ADDRESS* 
with oxides containing titanium, to ordinary cast iron. - 

It is reported that attempts have been made to apply fluorspar A CONSIDERABLE portion of this Address is devoted to a 
alone to ordinary cast iron by eminent chemists in the laboratory, discussion of the facts of distribution of beetles, as presented 
but the results have been of a negative character. These reports | by Mr. Wollaston in his great work, the ‘Insecta Maderensia,” 
have been corroborated by my own experiments, I have dis- | with special reference to the views advocated by Mr. Andrew 
covered, * however, that although fluorspar has no effect when | Murray, in his paper on the Geographical Distribution of Beetles, 
used alone in treating®*ordinary cast iron, it will act energetically | After touching on the various methods by which insects are 
upon cast iron tontaging titanium. The titaniferous cast iron | known to be distributed, and mentioning several of the instances 
was made at Glassdale Furnaces, near Whitby, by melting | m which they have been captured some hundreds of miles from 
Cleveland wlute pig iron in a cypola in admixture with Norwe- | land, it 1s concluded that, in opposition to the view held by Mr. 
gian@itanic irog ore, and blast furnace cinder asa flux. This | Murray, there is no reason to believe that the Atlantic islands 
metal was treated here in the laboratory by being melted upon | owe their Coleoptera to a former land connection with ‘the con- 
powdered fluorspar. The resulting metal was found to be | tinent, more especially as there is such strong evidence against 
wrought irom `- - ; that view in the total absence of mammals and reptiles. Mr. 

These results may be obtained in any suitable vessel, furnace, | Wailace then apples Mr. Wollaston’s facts to a detailed test of 
appamtus, or process; the only: conditions necessary to be | these views; and, as this portion of the paper is of general 
observed are, that the metal be maintained in the fluid state, and | interest to naturalists, we give it at length :— 
the fluorspar placed so as to act upon the metal from the under | The most novel and striking facts brought out by Mr. Wol- 
side upwards, or placed in admixture with it, and that when | Jacton’s researches in Madeira are, as is well known (1) the 
apparatus is used having silicious linings, the silicious linings be affinity with the Mediterranean fauna; (2) the total absence of 
protected with sheet or cast iron placed upon the silicious lining | certain large divisions of Coleoptera abundant in that fauna ; 
before the fluorspar and iron to be treated are gharged ma the (3) the number of new and peculiar species and of new and 
vessels, No labour is necessary, except that of “balling” | anomalous genera; and (4) the unexampled preponderance of 
the metal, and removing it from the apparatus. -, | apterous species. Now accepting, as Mr. Murray does, the 

The results given by this experiment go to prove that by this | theory of slow change of forms by natural causes, we may take 
process superior qualities of wiought iron, which will be purer | the first and thir of these facts as proving that the origin of the 
than the highest standard brands of wrought iron, may be pro- | Madeiran fauna is of very ancient date. Let us see, therefore, 
duced from the English Cleveland pig iron, which contains, | how the second and the fourth set of facte bear upon the mode of 
according to the best metallurgical authorities, from 1°25 to 1°38 | its origin, whether by a land-connection with Europe or by tygns- 
per cent. of phosphorus. mission across the sea. It will he convenient to take H t the 


One ton of Cleveland pig iron was melted in a cupola with facts presented by the apterous or winge dk condition Sf the 
7 cwts, of Norwegian titanic iron ore, containing, by analysis, species, E 


about 40 per cent. of titanic acid, The resulting metal was This strikmg peculiarity consists, either in species being 








titamiferous cast iron, analysing :— * apterous in Madeira wRich aie winged elsewhere, or in genera 
-Titanium . . . e . >» I'255I ° which are usually winged consisting of only apterous species in® 
Silicon. . 2. 0. 6. a 18139 Madeira, or lastly, in the presence of endemic apterous genera, 
Phosphorus . . . . . 0'4604 > some of which have winged allies, while others belong to groups 
Sulphur, . a . a > . 0°3620 : i 
Carbon 1'2982 * An Address read at the Anniversary Merting of the Entomological 
a See Gee ld - Society of London, on the 23rd of January, 187r, by Alfred R. Wallace, 
® * Patent No, 318, Feb, 3, 1870 F.Z.8., F.R.G.S., President. + 
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e Which are wholly apterous. Such phenomena undoubtedly show 
that there is something in Madeira which tends to abort wings ; 
and Mfr. Wollaston was himself the first to’ suggest that it was 
connected with expogjre to a stormy atmosphere. His further 
observation, that many of the winged species had wings mêre 


e develop&d than usual, enabled Mr. Darwin to hit upon that 


beautyful explanation of thé facts which commends itself to all 
who believe in the theory of Natural Selection, while Mr. Wol- 
jaston himself admits it as fully accounting, teleologically, for the 
phenomena. That explanation briefly is, that the act of flying 
exposes insects to be blown out to sea and destroyed ; those which 
flew least therefore lived longest, and by this process the race 
‘became apterous. With species to whom flight was a necessity, 
on the other haiti, the strongest-winged lived longest, and thus 
their wings became more and moie developed in eash succeeding 
generation. . 

Now this view of the case enables us at once to explain some 
of the most striking gaps in the Madeiran coleopterous fauna. 
The Cicindelidz, for mstance, are entirely absent ; and almost 
all the European species are winged insects of somewhat feeble 
flight, yet to whom flight 1s necessary. We can readily under- 
stand that such insects would be easily exterminated if they arrived 
singly or in small numbers ; though it 1s not so easy to under- 
stand why, in a forest-clad island, some of the sylvan species 
should not have found a home had the land ever been connected 
with a continent where they abound, Their total absence is, 
therefore, decidedly unfavourable to the theory of a land-con- 
nection with Europe. To the Melolonthide and Cetoniidæ, as 
well as the Eumolpidz and Galerucidz, which are all wanting, 
the same argument will apply; and also to the Elateride and 
Buprestidee, which are represented each by one minute species. 
-But 1f Madeira is the remains of a continent once continuous 
with the south of Europe and deriving its fauna from such con- 
tinuity, how are we to explain the absence of extensive genera 

_very abundant in South Europe, and, from their being apterous, 
specially adapted to the peculiarities of Madeira? Such are 


Carabus, Lampyris, Pimelia, Akis, and many others. But these’ 


facts are all consisgent with the theory of introduction across the 
sea. Apterous groups, however abundant on the contment, 
should, asa rule, be absent ; and I find that almost all the Euro- 
pean apterous genera are wanting, and among the few excep- 
tions there are some whose presence is easily explained and really 
prove the rule. We must remember, however, that the apterous 
condition, except in those cases where it 1s characteristic of an 
extensive group, is one of little stability or importance. There 
are species which are sometimes apterous and sometimes winged, 
and we may therefore be sure, that 1f any advantage was to be 
derived by either condition over the other, Natural Selection would 
very rapidly render ıt constant by the repeated survival of the 
favoured individuals, This’is illustrated by the fact that we have 
winged and apterous species in the same genus, as well as winged 
and , apterous genera in the same family. The coleopterous 
order being: essentially winged, and the vast majority of its mem- 
bers being capable of flight, ıt is a presumption, if not almost a 
certainty, that all apterous varieties, species, or groups, have 


been derived from winged ancestors-—-comparatively recently in, 


the case ofthe former, and at a more remote epoch as the charac- 
ter becomes more constant and attached to groups of higher clas- 
sificational value. ' 
‘Taking these principles as our guide, let us examine more 
closely the facts presented by the Madeiran Coleoptera, and their 
bearing on the rival theories as to their mode of introduction. 
There are a large number of European beetles belonging to the 
very varied genera and families which are apterous, and a large 
roportion of these inhabit the south of Emope and North Africa. 
ow, on the theory of land connection, there should be no 
marked absence of these groups ; on the contrary, apterous forms 
being especially adapted to Madeira, we should expect them to 
predeminate. But, om the opposing theory of transmission 
across the sea, we should expect them to be whdlly absent, or, if 
ee? are any exceptions, we should expect to beable to detect 
some? special cirgumstances which might favour their trans- 
mission. A careful examination of Lacordaire’s ‘‘* Genera,” 
and of some woiks on European Coleoptera, has furnished me 
with the following list of genera which are wholly apterous, and 
® which abound in South Europe and North Africa, 
Carabus possesses about eighty species in these regions ; but is 
wholly absent from Madeira. > 
Thorictus has ten South European species, and one representa- 
tive ig Madeira, which is an ants’-nest species. 
e £ : ie. is 


Rhizotrogus (Melolonthidæ), twenty-seven species in Sicily 
and Algeria, the very country to which the Madeiran fæuna is 
traced, yet it is wholly absent, i 

Lampyris, Drihes, gnd 7; roglops (Malacoderms), of which the 
females are apterous, possess twenty-seven South Ebropean and 

orth African species ; non® in Madeira. e °. 

Okorhynchus, Broghycerus, and twenty otheregenera of Cur- 
culionidæ, cogprising more than South European and North 
African species, are absent from Madeira, with two exceptions. 


One is the 7rachyphleus scaber, a widely-spread European insect * 


often found in ants’ nests ; and this, with the case of the 7havicius, 
renders it probable that ants’-nest species have some unusual 
means of distribution, which are by no means difficult te con- 
ceive. Theother exception is that of the genus Acalles, which 
has a number of Madeiran species, all peculiar, and 1s ery 
abundant in all the Atlantic islands. Now we have first tô re- 
mark that Acalles is aa isolated form, but is allied to Cryptorhyg- 
chus, which is often amply winged ; so that we may easily sup- 
pose that its introduction to Madeira took place before it became 
completely apterous in Europe. In the second plate we have the 
f A that many ofthe species are confined to peculiar herbaceous 
and shrubby plants, in the stems of which they undergo their 
transformations, and which habit would afford facilities for their 
occasional transmission in the egg or pupa state across a con- 
siderable wi@th of ocean, while a fragment of dry stem con- 
taining egg or larva might possibly be carried some hundred 
miles or more by a hurricane. Such suppositions would not 
be admissible to account for numerous cases of transmission, 
but, as will be seen, this is almost the only example of a 
genus of large-sized apterous European beetles occurring in Ma- 
deira. 

Pimelia, Tentyria, Blaps, and eighteen other genera ef Htte- 
romera, comprising about 550 species of South rae and 
North Africa, are totally absent from Madeira, with the following 
interesting exceptions :-—two common species of Slags, which 
are admitted to have been introduced by hyman agency,-and 


+: 


three species of Meloe, two of which are European and one pecu- e 


liar, The means by which the apterous, sluggish, and bulky 
Meloes were introduced is sufficiently clear, when we remember 
that the minute active larvz attach themselves to bee#p insects of 
exceedingly powerful flight, and more likely than pePhaps any 


other to pass safely across 300 miles of ocean. That the soli- | 


tary exception to the absence of wholly apterous genera of 
European Heteromera from Madeira should be the genus Meloe, 


is, therefore, one of those critical facts which almost demonstrate @ 


that it is not to Iand-continuity with the continent that the island 
owes its insect fauna, * i 

Timarcha,——This, the only-important apterous genus of Chry- 
someldæ, is especially abundant in Spån and Algeria, aed 
possesses forty-four South European and North African species ; 
yet it is unknown ın Madeira. e z 

The occurrence of two` isolated European sffecies of charac- 
teristic Atlantic apterous genera—Taiphius and Hegeter—may 
seem to favour the opposite theory. The Tarphius gibbulus occurs 
in Sicily, and is the only European species of the gênus, of which 
about forty inhabit the Atlantic islands, It is most mearly allied 
to the smallest of the Madeiran species, 7: Zowei, which is 
abundant among lichen on weather-beathen rocks, and even 
ascends in the forest regions to the highest branches of the trees. 
These habits, with its minute size, are all in favour of this spectes, 
or some ancestral allied form, having been carried across by the 
winds or waves, thus transferring to Europe one of the peculiar 
types elaboratedsin the Atlantic isles, The Aepister tristis is an 
analagous case, this species of an otherwise exclusively Atlantic 
genus having occured on the opposite coast of Africa. These in- 
stances will furnish a reply to one of Mr. Mutray’s difficulties,— 
that all the migration has been in one direction, from Europe 
to Madeira, never from Madeira to the continent,—a difficulty, 
it may be remarked, which is wholly founded on an unproved 
and unprovable assumption; for how can it be determined 
that, in the case of Acalles for example, the génus Iad not 
been first developed in the Atlantic islands and then trans- 
ferred to Europe, instead of the reverse? It is always 
assumed to have been the other way, but I am not aware 
that any proof can be obtained that it was so, and it is 
nadfhissible to take this unproved assumption, and base an argu- 
ment upon it as if it were an established fact. ° 

We will next consider the facts presented by the distribution 
of thosè species of Coleoptera which range from Madeira to 
Eu op or to any of the other Atlantic islands, ` If their distri- 
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bution has [been ‘eftected by land-continuity, we should expect 
that tite proportionfof winged and apterous species that extend 
their range beyonc the island, shouldnot be very strikingly dif- 
ferent from the proportion that is found ow thfisland.. We do 
not find, for example, that the proportion of the win-less Caradi 
that have feached 8ur own country from the continent by former 
Jand connectiorf, is very different from that of the winged 
Crindele, ô è 
“Now, leaving out Mtogether those species which have ¢rtainly 
been introduced by man, and grouping the remainder for conve- 
pience“m six divisions, we find that -the Madeiran Coleoptera, 
which are not pecnhar to it, may be classed as follows :— 
31 sBecies of Carabide, of which 26 are winged, 5 apterous. 
The whole fauna, however, presents the very different 
e proportion ôf 38 winged, 43 apterous. 
93 species’ of the families ‘from the Hydradephaga to the 
e $Tomicidz inclusive, of which 90 are” winged, 3 apterous. 
Total fauna ; 220 winged, 27 apterous. 

28 species of Curculionidz, of which 26 are winged, 2 ap- 
terous. “(ctal’fauna ; 35 winged, 74. apterous. e 

r5 species of Longicornia and Phytophaga, of which 15 are 
winged, ncne apterous, Total fauna: 48 winged, I 
apterous. i 

20 species of Heteromera, of which 16 are winged, 4 apterous. 

_ Total fauna: 28 winged, 27 apterous. : 

76 species of Staphylinide:, of which all are winged, none 
apterous.. Total fauna: 109 winged, 6 apterous. 

The totals are, for the wide-ranging species, 249 winged, 14 
apterous = 263; for the whole fauna, 478 winged, 178 
apterous = 656. 


I,,thus appears that, in every case, an immensely smaller pros’ 


portion @f apterous than of winged species are widely dis- 
tributed. If we take the totals, we find that while about 
two-fifths of the whole number of species range to other countries, 
only about one-thirteenth of the apterous species do the same, 
although among éhe strictly endemic species there are 160 
We can hardly impute such a 
constant and overwhelming preponderance to the fact that apterous 
insects haVe less facilities for extending their range, when we 
know. that™hearlygevery apterous genus possesses species of 
almost universal European distribution, I may here recall the 
fact, that of the above-mentioned fourteen apteroug-species which 
range out of Madeira, two are Meloes and two ants’-nest beetles, 
whose presence we have already sufficiently accounted for. It 
may no doubt be szid that much of the difference here shown is 
due to the fact that the peculiar Madeiran species have had time 
to become apterous, while the species common to other countries 
have not yet haf@ -imç to lose their wings ; ‘but this ‘argument, 
altfough a valid explanation of some portion of the facts, if we 
admit that many o: the latter have been recently introduced by 
nature causes, capnot be used By those-who maintain‘ a former 
land-connection as the sole origin of the fauna; for on that 
theory all the species now inhabiting the island (and not intio- 
duced by man} must date back to the’same remote period, and 
have had equal time in which to be modified. 

Let ys nOw consider what are the spécial relations of the 
apterous Madeiran species as throwing light upon their possible 
or probable mode cf introduction. : 

e have three species which Mr. Wollaston himself states to 
be usually winged elsewhere, but which are apterous in Madeira, 
These are Mefabletus obscuroguttatus, Calathus fuscus, and Brady- 
cellus fulvus. I am inclined to believe that there are a few others 
which will come under this category, but it is very difficult to get 
information as to the winged or apterous character of particular 
species. These insects, however, have evidently become apterous 
since their introduction into Madeira.” We have therefore no 
difficulty in accounting for their introduction, and, as no othcr 
change in their external characters has been effected, we may 
suppose it to have been comparatively recent. ` 

Next we have those geneia which, though apterous in Madeira, 
are wholly or partially winged elsewhere. These comprise a large 
number of species, and are twenty-two in number, as follows :— 
Carabidæ : Cymindis, Dromius, Metabletus, Scarites, Apotomus, 
Loricera, Leistus, Calathus, Olisthopus, Argutor, Cratognathus, 
Bradycellus, Trechis. Philhydrida: Hydvobius. Byrrhide : 
Syncalypta. Curculionids: Phlaophagus, Tychius, Smicronyx. 
Heteromera: Phaleria, Helops. Staphylinide: Homalota (1 
sp.), Othius. Here we are carried back to a remoter epoch for 
the introduction of the winged ancestors of the Madeiran spgcies, 


since not only haye- the wings “become aborted, but the tlsects 
° l . * © 
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Memselves ‘have become modified into distinct and often very. * 


well marked species, e 

The next category consists of apterous genera which are peeuliar 
to Madeira and the other Atlantic islands, but which are alhed 
to winged groups, as follows :— a 

Elliptosoma.—Closely allied to Loricera, winged. 

Eurygnathus.—An abnormal form of Licinides, most of Which 
are winged. ` i 
Za: gus—An abnormal form of Chlæniides, winged. 
Thalassophilus.—Allied to Trechus, winged. . : 
Tarphius.—Belonging to the Colydidæ, most of which, Mr., 
Pascoe informs me, have wings. ; 

Coptostethus.—Allied to Cryplohypntus, winged, 

Caulophitus.—Allied to Piligophagus, winged. 

Lipommata, Mesoxenus, Caulotrupis.—Anomalous genera of 
Cossonides, which are often winged. 

Acalles, Torneuma.—Aberrant genera of Cryptorhynchides, 
most of which are winged. é 

Echinosoma.—Doubtful affinities. 

Atlantis, Cyphoscelis, Laparocerus (Laparocerides).—A very 
isolated group. 

Anemophilus, Scoliocerus.—Allied to Trachyphloeides, some of 
which are winged. ee 

Lichenophagus.—Allied to Cexoposis and Ovntias, some of 
which are winged. 

Xenorchestes,—Allied to Choragus, winged. 

Lillipsodes —Closely allied to Crypticus, some of which are 
winged. 

f/adrus.—Belongs to an apterous group of Opatrides, many of 
which are winged. 

Macrostethus.—Belongs to Coelometopides, all of which are 
apterous, but comes next to the Zesebrionides vrais, of La- 
‘cordaire, which are mostly winged. - 

Xenomma.—Belongs to the Aleocharides, which are winged. 

Mecognathus.—Allied to Sunius, winged. - 

Metopsia.—Allied to Phiwobitm, winged. - 

Here we ‘have indications of an introduction of forms ata 
still more remote epoch. In many cases the* modifications of 
structure have been so great as to produce distinct generic forms, 
while these remain still allted to winged European genera. In 
other cases, however, the modifications are still preater, and the 
affinities are with groups which in Europe are wholly apterous. 
Such cases as Madrus and Afacrostethus, which belong to small 
groups of wholly apterous genera, are difficulties on the theory 
of transmission over the sea. But two considerations render 
this difficulty less real than-apparent. They all carry us back to 
a very remote epoch; and, knowing what we do of the in- 
stability of the apterous condition, we may fairly conclude that 
.the groups in question were, at that time, in a partially winged 
state. At or near this same remote epoch, the Madeiran group, 
‘as indicated by the submarine bank now connecting /the several 
islands, probably formed one more extensive island, and the 
distance of ocean to be traversed would then have been con- 
siderably less than it is now. À ; 

If the various groups of facts which I have here set forth, 
respecting the distribution of apterous and winged species and 
genera, are fairly considered as a whole, I think they will be seen 


r 


| to be quite inconsistent with the theory of that distribution having 


been effected by a former land connection with Europe ; and, 
considering that we are necessarily ignorant of many of the ways 
by which organisms are transmitted across ocean barriers, such 
transmission seems to be indicated in the case of the Madeiran 
Coleoptera, not by means of drift wood and ocean currents, 
which Mr. Murray thinks must be the most efficient means of 
transport, but by some mode in which their wings are called into 


2 


play, which caneonly be by a passage through the air when. 


assisted by gales and hurricanes. ` 

' There is one other group of islands which seems*well adapted 
to offer a crucial est of the correctness of the theory of land- 
connection. The Azores are more than twice as far from Euppe 
as the Madeiras, and, what is of still more importance, theyeare 
cut off from it as well as from the Madeiras bf a broad belt of 
ocean of the enormous depth of nearly 15,000 feet. We may 
feel pretty confident, thgrefore, that if both groups have once 
been united to the continent, the separation of the Azores is by far 
the more ancient event; and any theory which requires the Azores 
to. be the most recently separated must be strongly supported by 
independent evidence to render such an improbable supposition 
acceptable. If the Azores ‘date the origin of their insect popu- 
lation from a remote epoch when they were connected @vith 
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since become modified, and that these isl would offer us a 
large proportion of highly specialised and ultra-indigenous 
forms than Madeira itvelf. The exact contrary, however, is ghe 


efact, for, out of more than 200 species only about sixteen are 
bg ~ ~ + 


peculiar. is = 

TaRing the geodephagous group, the species of which, both 
Mr. Murray and Mr, Wollaston believe, are least liable to be 
introduced by man, we find that two only are peculiar, while six- 
teen are European. The Rhynchophora only equal the Geode- 
phaga in number of species, and seven of these ate peculiar. 
„Leaving out a large number of species which have, there is little 
doubt, been infroduced through human agency, there rémain 
mote than 100 species identical with those uf Europe and the 
Atlantic islands, while only fourteen are peculiar. These facts 
imply that the insects, as a whole, have been brought to the 
islands through natural causes, and that the process is probably 
still going gon. On looking to Physical Maps for information, 
however, a difficulty appears ; for the ocean currents, as well as 
the prevalent regular winds, are all from the westward, while 
only four of the beetles are American, and these being all wood- 
borers, have no doubt been brought by the Gulf Stream where 
they have not been introduced by man. Fortunately, however, 
we have a means of getting over this difficulty ; for our member, 
Mr. F. Du Cane Godman, who has given usthe most recent and 
accurate information on the natural history of these islands, in- 
forms us (in his paper on the birds of the Azores in the ‘‘ Ibis” 
for 1866) that the stormy atmosphere, to which we have seen 
that Madeira owesso many of its peculiarities, is still more 
marked a feature of the Azores, where violent storms from all 


~ 


points of the compass are frequent, and annually bring to their 


shores numbers of European birds, As a natural result of this 
constant influx, the birds of the islands are, all but two, of 
European species; and, what is very important, they decrease 
in numbers from the eastern to the western islands of the group. 
This is just what we should expect if they are stragglers 
from the eastern .contment ; butif they are the descendants 
of those which §fhabited the country before its dismember- 
ment, there would be no meaning in such a diminution, 
Now we can hardly doubt that these same storms also bring 
Coleoptera and other insects to the Azores, though it may be 
more rarely and in smaller numbers than in the case of the birds ; 
and the large proportion of European species wil] then be very 
intelligible. The same explanation is suggested by the proportions 
of the most important groups, for while (after deducting all those 
species believed to have been introduced by man) the Geodephaga 
and Brachelytra are by far the most numerous, the Rhyncho- 
phora and the Heteromera are exceedingly few, a distribution 
which corresponds with their respective powers of flight. It is 
also a very important fact that only four non-introduced species 
‘can be traced to an American origin, while more than a hundred 
are European; since it shows of how little importance are ocean 
currents as a means of conveying insects over a wide extent of 
sea ; whereas the great mass of the non-introduced species have 
evidently passed through the air, aided by their powers of flight, 
for a distance of about a thousand miles- from Europe. The 
Azorean Elaterids form a curious feature of its fauna, consider- 
ing that the whole family is almost absent from Madeira and the 
Canaries. Of the six species two are European (one specially 
Portuguese), so that they may have been introduced with living 
plants. Two are common: South American species, probably 
introduced in the floating timber, though they may also have 
come with living plants, which are often brought -from Bahia, 
Two species, however, are péculiar, and one is closely allied toa 
Brazilian species, so that it must have been introduced by natural 
agencies before the settlement of the island; the other 1s of a 
genus confined to Madagascar. 

Now it is aronaires| ys lact that the Mozambique current, bend- 
ing round the Cape of Good Hope to the Equator, is one of the 
sofftees of the Gulf Stream ; so that it is not impossible that a 
tree, carried down by a flooded river on the west coast of Mada- 
gascar, might ultifhately reach the Azores, 
living larvæ or pupz of Elaters may also not be impossible; and 
if such a log reached the Azores but oncg in ten thousand years, 


è and but one log in a thousand should convey living Elaters, we 


should still, if the calculations of geologists have any approximate 
value whatever, be far within the epoch of existing genera, and 
even of most existing species. “ A relation so isolated and extra- 
oidinary as that between a single insect of the Azores and those 
of M&dagascar, may well be due to a concurrence of events‘as 


rare and improbablé@as this seems to be. . 
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That it should convey’ 


o = 
* Europe, we should expect to find that almost all the species have | . The Azores, and in a less degree the Madeiras, appear fo me 


to teach us this important lesson in the laws of distribution of 
birds arid insects—that it kas been determined neither by the’ 
direction of ocean cuftents nor by that of the magst” prevalent 


ewinds, but almost wholly hy such more exceptional, causes as 


storms and hurricanes, -which still continue to 


bying immigrants 
from the nearest lands. ® i ' 
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è LONDON on ae i 
Zoological Society, March 21.—-Mr. R. Hudson, F.R.S., 

in the chair, The Secretary read a report on the addıtioĝs to 
the Society’s Menagerie during the month of February, 1871.— 
Mr. Sclater exhibite@ a skin of the Ceylonese Prime, recently 
spoken of by Mr. W. Vincent Legge in a communication to the 
Society, and now forwarded by that gentleman, which appeared 
to þe identical with Z, sec:adzs of continental Indi#-——An eleventh 
lette: was read from Mr. W. H. Hudson, on the ornithology-of 
Buenos Ayres.—Dr. Hamilton communicated an extract from a 
letter received from China relating to the reproduction of a 
Chinese Deer, Hydropotes inermis,—Mr. Sclater read a paper on 
the Birds of Santa Lucia, West Indies, containing an account of 
a collection recently made in that island by the Rey. Mr. Semper, 
and forwarded to Mr. Sclater by Mr. G. W. des Voeux. Amongst 


these specimens were two examples of an /cterus, believed to be e 


undescribed and proposed to be called Z. /audabt/ts.—Dr. R. O, 
Cunningham read a paper on some points in the anatomy of the 
tt Steamer Duck,” Micropterus cinereus, based upon specimens 
of this bird obtained by him during his recent voyage@s Natu- 
ralist to the Survey of the Straits of Magellan. A communica- 
tion was read from Mr. R, Swinhoe, containing a revised catalogue 
of the Birds of China and its islands. To this were added 
descriptions of new species, together with references to former 
notes and occasional remarks, 


Chemical Society, March 16,—Prof. WilliamsongF.R.S., ` 
president, in the chair. Mr. C. H. Piesse was electes a fellow. 
Mr. C. H. Gill read a-note “On the examiffation of Glucose 
containing Sugars.” It is known that coloured sugar solutions 
are decolourised and clarified by the addition of basic lead 
acetate before they are submitted to opticaleexamination. Mr. 


Gill now found that the power-.of invert sugar to rotate a ray of @ 


polarised light is greatly altered by the. presence of that reagent. 
The alteration takes place only on the levylose in the liquid, the 
dextrose suffers no change of optical properties. , This alteration 
is not permanent—on removing the léad of acidifying the liquid 
the original rotatory power is restored. Mr. Gill employs these 
latter reactions in order to-obtain correct numbers with the 
saccharometer. He uses a strong solution of s@lphuric dioxide, - 
which removes the lead, and at the same time bleaches the 
liquid, but is incapable of inverting cane sugar in the cold even 
in twenty-four hours. The presence of the lead Salt in sugar 
solutions is also disadvantageous when the glucoseehas to be 
estimated by Fehling’s copper solution, as ıt partly be®onies 
reduced, and thus necessitates the use of a greater volume of the 
saccharine solution; the removal of the lead does away with 
this source of error.—-Mr. D. Howard made some remark#©n , 
the bolding point of a mixture of amylic alcoho] and water.— 
Mr. Perkin stated that he had succeeded in obtaining bro-’ 
macetic acid byegradual addition of bromine to heated acetic 
anhydride, boiling for some time, mbung with water and subse- 
quent distillation. —Mr. Warrington spoke briefly of an easy and 
sufficiently correct determination of ammonic sulphocyanide in 
commercial sulphate of ammonia. 


Entomological Society, March 20.—Mr. A. R. Wal- 
lace, president, in the chair. Prof. P. M. Duncan, F.R.S., 
and Mr. E. S. Charlton were elected members. The Rev. L, 
Jenyns, in a letter to Mr. Dunning, made some remarks on the 
statement of Mr. Bond, at the last November meeting, respecting 
the swarming of CA/orops lineata in the Provost’s Lodge at King’s 
College, Cambridge. Mr. Jenyns had a similar swarm in 1831, 
and eccurring probably in the same room.—Mr. Verral exhibited 
a fly, Pipiza noctiluca, from Perthshire, to the hegd of which a 
substance was adhering, probably the pollen-mass of an orchid.—- 
Mr. Muiller exhibited a gall, in shape like a grain of wheat, on 
the leqves of a Carex, sent to him by Lord Walsingham from 
Thetfofd.—-Mr. C. O. Waterhouse read a description of dftero--: 


cyelus honolulensis, a new genus and species of ‘Lucanidee from 
eo * e e 
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the Sandwich Islands.—Mr. Wollaston communicated a paper 
on additions to the Atlantic Coleoptera, in which he recorded the 
results of recent observations, with correctigns om synonymy, &c. 
He adhered ® his original opinion that the Atlantic archipelagos 
were the refmnants @f a former contin@®nt, with a possible connec- 
tion with south-western Europe, ahd, in this yespect, he differed 
from the views of Mr. Wallace that the islands gad received 
their.insect fauna by means of Gtmospheric agencies, thus agree- 
fing more with the theory enunciated by Mr. Andrew Murray in 
his recast essay on the geographical distribution of Cacoptera. 
discussion ensued in which the President, Mr. Bates, and Mr. 
Murrayetook part; the two first-nameg gentlemen considering 
that the remaikable absence in the islands of reptiles and 
mammMals, wasan insuperable objection to the idea of a former 
Atlantic continent; Mr. Murray, on the contrary, contended 
thet the great homogeneity eahibited in She fauna and flora 
could only be explained by supposing the islands to have once 
been connected by a land passage. - 


Ld 

Biblical Archeological Society.—The inaugural meeting, 
which was largely and influentially attended, was held on 
Tuesday, March 21, at 8.30 P.M. Dr. Birch of the British 
Museum took the chair, supported by Prof. Donaldson, Captain 
Wilson, and Messrs. Bonomi, Boyle, Drach, &c. ẹ After the 
usual preliminary business had been transacted the chairman 
delivered an opening address, enumerating the circumstances which 
» Bad led to the formation of the Society, and stating the various ad- 
vantages offered to the scientific world by its institution. A 
concise summary was then given of the results of past and pending 
archzological investigations in Assyria, Egypt, Palestine, and 
Westein Asia; these results it was now proposed to extend and 
systematise by the labours of the Society of Biblical Archeology, 
while the council hoped eventually to be able to undertake excava- 
tions of their own among thestill unopened tumuli of Mesopotamia. 
Prof. Donaldson moved that the inaugural address be printed, 
nd made some ex€eflent remarks upon the necessity of exercising 
great tact in further investigations, as well as great pone ee 
In secuningsuch valuable antiquities as were likely to be destroyed 
by superstigjous barbarians.—Mr. Boyle, of Lincoln’s Inn, 
seconded tle resolufion.—Captain Wilson, in proposing a vote 
of thanks tothe chairman, expressed his pleasure in belonging to 
two societies, whose labours, though in different spheres, would 
mutually and materially assist each other.--Mr. 5. M. Drach 
moved that the name of the indefatigable secretary, Mr. W. R, 
Cooper, should be added in the vote of thanks, seconded by the 
Rev. T. Gorman, and carried unanimously.—Mr. Bonomi, Rev. 
A. Mozley. and ae gtntlemen also addressed the meeting. —-A 
list gf papers to be real at future meetings, contributed by Sir 
Henry Rawlinson, Mr. H, Fox Talbot, Dr. Birch, and Messrs, 
G. Smith, Bonomi, and Lowne, ewasthen announced, and the 
societ*adjournedéo Tuesday, 4th April, 1871. 


CAMBRIDGE 


Philoso hical Society, March 13.—‘‘ On the Attraction of 
an infigitely thin shell bounded by two similar and similarl 


situated concentric ellipsoids on an external point,” by Prof.’ 


Adams, F.R.S.—‘*‘On the theory of the forms of floating 
leaves in certain plants,” by Mr. Hiern, St. John’s College. 
This problem was treated mathematically, the leaf being con- 
sidered as at its edge a flexible body, acted upon by an outward 
radial force, that of growth, and an external pressure due to the 
velocity of the stream. The curves which would be assumed 
under various conditions were calculated, and shown to agree 
closely with the forms which are to be found in certain aquatic 
plants. —‘‘On the effect of exhaustion and inflation of the 
tympanum in deadening sounds, and on the test of loudness,” 
by Mr. Moon, Queen’s College, 


n MANCHESTER 


Literary and Philosophical Society, March 7.—Mr. E. W. 
Binney, F.R.S., president, in the chair—‘‘ The Action of Sul- 
phurous Acid on Phosphates,” by Dr. Wilhelm Gerland, Maccles- 
field.—*‘ Further observations on the saad ten of Garden Nai,” 
by Dr. J. P. Joule, F.R.S. | The author thought it desirable to 
ascertain how far hardness had to do with the strength and 
elasticity of these small specimens of cast iron. For this pur- 
pose he plunged some of them at a heat near the melting pomt 
into watgr, then selecting those which had been hardened%uffi- 
ciently to resist the action of the file. Others he cooled slowly 
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from a bright red heat. The experiments were conducted m the 
manner described in fhe Jast number of the Proceedings :— e 


of Length of Breadthof Depth of ® 
peri- Nailbetween Nail at Nail at 





Breaking 




















ment, Supports. Fracture. Fracture. 
Brt 10 Orr O'l22 0067 129 
‘ad | 2 1°04 0'12 O/12 0037 34. 
A 3 r'o o'r2 0'122 0028 81 
a | 4 1°02 0'143 oʻIoz "0077 129 
mol 5 I'l 0'138 O13 ‘O71 "203: 
Average 1'032, 01262 oOv1Ig2 "0056 125'2° 
6 (6 10 O'1I2 Ov117 0088 I4I 
‘a | 7 1'05 07139 O1LIg "0087 150 
m8 roz o I30 ~- o'r38 "0051 176 
j9 1°04, OL? 0'090 ‘O10 IOI 
wm 10 rog O'IZI o'iog 0073, 8 113 
Average 103 071238 = «O° 1134 7008 - 136°2 


Reducing to a length of 3ft. and rin. square section, and making 
a deduction of one-eighth from the deflections, on account of the 
taper of the nails, the above results, along with those in the last 
number of Proceedings, become ` > ~ 
Break'ng Weight. Deflection. 


. Nails in original state 2673 922 
Hardened - ditto . ‘ 2002 "677 
Softened ditto . 2448 "924 


-—Dr. Joule exhibited three photographs of the sun taken on the 


‘rst December, 1858, The images, ‘43in. diameter, were pro- 


duced by the achromatic object-glass of a telescope with half- 
inch stop. Exposure, by means of an apparatus completely 
detached from the camera, during a small fraction of a second. 
He had been induced to examine them after seeing the beautiful 
photograph of the late eclipse by Mr. Brothers. On examining 
the three images a nebulosity is observed, very similar to that in 
Mr, Brothers’ photograph. In all three, taleem at an interval 
between each of about a minute and a half, the nebulous appear- 
ance appears situated on three quarters of the limb, the remainder 
being quite free. There are also indications of a radial struc- 
ture, so that he thinks it highly probable that the 1 epresentations 
are actually those of the corona. Since communicating the 
above, he has carefully examined the two other photographs of 
the sun which he possesses, and which were taken al in the 
mouth of November 1858. These, one of which must have 
been exposed at about two hours twenty minutes after the-other, 
present nothing remarkable to the naked eye; but when viewed 
through a glass of moderate power, a thin crescent-shaped 
envelope is observed on each, with this remarkable circumstance, 
viz., that in the two it appears on opposite limbs, suggesting the 
idea of a semi-revolution m the above interval of time at a velo- 
city‘not much Jess than that due to Kepler’s law of planetary 
motion. In one of the photographs there is, under the crescent 


-and apparently on the rim of the sun itself, a narrow band in 


breadth about +4, of the diameter of the disc, and of at least 
double the intensity of the sun. This may probably be referred 
to the actinic action of the chromosphere and the red flames. — 
“On Anthraflavic. Acid, a Yellow Colouring Matter accom- 


panying Artificial Alizarine,” by Edward Schunck, Ph.D., F.R.S.: 


DUBLIN 


Royal Dublin Society, March 20. —Professor R. Ball in the 
chair. Prof, Traquair read a paper on the restoration of the tail in 
Protopterus annectens, Two specimens of moderate size were exhi- 
bited and descnbed, in-both of which the caudal extremity of the 
body had been evidently truncated by violence, anda restorative pro- 
cess had taken place. In the first specimen the reproduced portion 
measured half-an-jnch in length, and contatned a prolongation of 
the notochord of the lateral muscle, and of the spinal cord, pẹ 
neither vertebral arches, spines, nor fin rays. In the second, the 
reproductive process had gone on to a much greater extent, the 
new portion being two inches lang, and contained besides a noto- 
chordal axis, a reproduction of all the other essential parts of the 
normal tail of Protopteru% The neural and hzemal arches, spines, 
and fin supports were, however, entirely cartilaginous and rather 
irregular in their disposition. ‘They were not traceable beyond a 
distance of one-and-a-half inches from the origin of the repro- 
duced part, while the notochord extended to the very tip.—Dr. 
Moore read a paper on a Fungoid Disease which attacks gand 
destroys plants belonging to the Pandanez ; ge also exhibited a 
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specimen of Sienipedium caudatum, which bad flowered in te 
Glasnevin Gardens for the first time in Irel4nd.—Professor Dyer 
readea paper on the Germination of Seeds While it was true 
that in most Dicotpledons the root end of the embryo is 
developed into a tap-root,-and. that in most Monocotyledons 
the radicle was not developed, but the roots were pushed 
out through the base of, the cotyledon; there could be 
no doubt that there were, exceptions to this rule, which 
were both sufficiently numerous and important to be borne in 


‘mind, and which it was a great mistake not to find noticed in our 


„Manuals of Botany. Many examples were given, such as palms 
with their exorrhizal roots, and Tropzolum with its endorrhizal 
Prof. Dyer, in the course of his interesting paper, 
alluded to and illustrated Prof. Dickson’s news on the embryo of 


_ Zostera.-Mr. W. F. Kirby read some notes on three species of 


trap-doer spiders whose nests are in the Museum of the Society. — 
The Royal Dublin Society ordered a letter to be written to the 
Director gf the Jardin des Plantes, Paris, informing him that 
Dr. Moore, Director of the Botanical Gardens, Glasnevin, had 
1eceived instructions from the Council to assist as far as he 
possibly can in supplying the losses incurred by the recent 
bombardment.—A letter has been received by the Society from 
Prof. Milne-Edwards, stating that Prof. Decaisne will send over 
lists of their desiderata, and that in a few days the venerable 
Director of the establishment, M. Chevreul, will forward to the 
Society a letter of thanks for the warm sympathy and extreme 
kindness shown to the Jardin des Plantes by the vote of the 
Society. ; 
EDINBURGH 


- Botanical Society, January 12. — Alexander Buchan, 
M. A., President, in the chair. ‘‘ Note on the Practical Appli- 
cation of Meteorology to the Improvement of Climate.” By 
Alexander Buchan, M.A. ‘Notes on the Structure and Measure- 
ments of Cells in Hepatic.” By James Williamson Edmond, 
M.B. “Notes on the Distribution of Alga.” By George 
Dickie, M.D., Professor of Botany, Aberdeen. ‘*On the Flora 
of the South of France.” By Mr. James F. Robinson. ‘“ Memo- 
randa on Fir Cones in the Museum at the Royal Botanic Garden.” 
By Alexander Dickson, M.D., Professor of Botany, Glasgow, 


PARIS . 


Academy of Sciences, March 20,—-M. Faye, president, in 
the chair. Baron Thénard, who had been. arrested by the 
Prussians as a hostage, was present atthe sitting. After the 
1eading of the procès verbal, he made aspeech, in which he 
thanked’ the Academy for the protest entered by it against his 
anest by Prussians when Paris was actually besieged by Prussian 
guns.—-M. Chevreuil delivered a very long and very able speech 
on the changes of different kinds which silk undergoes from 
chemical agents when passing through different colouring pro- 
cesses.—~M. Mathieu, the oldest member of the Institute, pre- 
sented the Aunuaire des Bureaux des Longitudes, which should 


have appeared on the ist January.—M. Delaunay said he had- 


been to inspect the Villejuif pyramid, which was erected: on one 
of the extremities of the basis measured by Picard two centuries 
ago. The pyramid was not destroyed, owing to the precautions 
taken for its protection. The meteor of the 17th March was 
seen from several stations, viz., at Paris by M. Prevot, surgeon to 
the marines, at ro 58™, the luminous track remained visible 
fo- more than a hour; M. Samberg, Professor of Physics, at 
Rochelle, gives for the time 108 30%. The track was visible for 
an hour; no explosion took place. The colour was green, and 
the duration of the apparition was twenty seconds. Many 
sparks were noticed.—A discussion took place between MM. 
Delaunay, Becquerel, and Saint-Claire Deville on the temperature 
of the past winter. It was proved that the temperature is always 
less severe at the Jardin des Plantes than at éhe Astronomical 
@baervatory, and that at the Astronomical Observatory it is less 
sevage than at Montsouris. It results from this discussion that 
it is useless to a@tempt to find the absolute temperature of any 
region independently of local circumstances, and it 1s only by 
the comparison of many different observations that the facts 
relating to temperature can be ascertained.—M. Quatrefages 

resented a description of some helminthoid worms which 
bat themselves ın the throats of snakes. These helminthoids 
cause such an irritation that the throat is closed, and the animal 
perishes by suffocation, Jn the secret committee, which was 
opered at five o'clock, a sharp discussion was raised between 
members with respit to M, Deville’s proposition, 
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Wiliams —On the formation of Sulpho Acids: Henry E Armstrong. 
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T the following notes- Wwe propose to consider the 
Wetural History- Museums in Germany, and to see 
‘to what exterit and in what mayner, indirect or, direct, 
they ‘aré utilised for the scientific instruction or education 
of the people. These institutions are very numerous, 
there being one in nearly every larger,German town, and 
een two or three in places like Vienna and Hamburg. 
Some comprise collections “of ‘zoological, sega 
paleontologic®l, botani 
while others are limited to one or more of these breaches 
but whatever their contents may be, we do not recollect 
visiting ore of these Museums in which the ‘objects 
` were left unnamed or unarranged. The majority are 
State establishments, under the direction of a single head, 
who is responsible to the Minister of Public Instruction. 
If the establishment is very extensive, the collections of 
the various branches are placed under more than one 
diretor, the administration and responsibilities being 
+ . 
divided. Their development is fin some measure depen- 
dent on the direct assistance of the Government, but still 
more on the energy and capability of the director, inas- 
gnuch as, of tw8 “Museums originally supported by the 
same grant of money, one has remained stationary for 
years, wifilst the director of the other, making the best 
use of his mdepa@mdent position, has known how to raise 
the value of his Museum as a purely scientific or instruc- 
tive institution, thus establishing claims for additional assis- 
tance, which could not be neglected by the Government. 
We may divide the German Museums into—(1) Those 


founded with the inteption of exhibiting objects of Natural | 


History to the genergl public ; and (2) those established 
for*educational purposes. 
There are not many of the former class. To it belong 
the Museums of*the formerly independent “ Reichsstddte,” 
Hamburg, Bremen, and Frankfort-on-the-Main, one of the 
Vienna Museums, and the collections:in Stuttgart and 
Darmstadte There are others, like that in Mayence, but 
they have more the character of well-arranged local country 
museums. Although originally founded for the purpose 
of exhibiting curiosities, they soon took another position 
by receiving objects in which the general public takes a 
very limited interest (as, for instance, botanical, geological, 
or mineralogical specimens), and by systematically col- 
lecting materials for the purposes of purely scientific re- 
search, In several instances the scientific results were 
sufficiently important and extensive to form not only a 
nucleus but the sole subject-matter of distinct periodical 
works, such as the “ Annalen des Wiener Museums,” the 
“ Museum Senckenbergianum,” the “ Abhandlungen des 
Hamburger Museums,” The Frankfort Museum became 
the head-quarters for the Zoology of North-eastern Africa ; 
Bremen possesses a unique collection of African birgs, 
celebrated not only for the great number of standard 
specimens, but also for their beautiful state of preser- 
vation, In the Vienna Museum particular attention was 
paid to European fresh-water fishes; and travellers fike 
Natterer, Russeger, Kotschy, etiriched it with collections 
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so numerous that the Austrian Naturalists have beey en- 
gaged in their examination till withined very recent period, 
Te Stuttgart and Darmstadt: Museums are now- cele-e 
brated for their valuable collections of South-German 
fossils, worked out by G. von Jager, Kaup, and others. 

In the Museums of this class great attention is paid to 
the local Flora and Fauna, recent and extinct. Thus the 


Stuttgart collection may be mentioned as a model of ° 


what a Museum ought to be; besides-a most completé 


‘series of the plants and fossils, it contains a collection of 


the animals of Suabia in all stages of growth and deve- 
lopment and of variation, in a perfect state of preser- 
vation, and particularly attractive from the life-like manner 
in which the specimens are mounted. 5 

It was the natural consequence of the growth of a 
Museum, especially in the smaller of the towns mentioned, 
that it became a conspicuous object ; that, although opened 
to the general public on certain hours of Sunday only; 
the crowds of visitors increased; that the interest in 
it spread into wider circles; and that, more or less 
in connection with it, societies were formed whose aim was 
the distribution of knowledge, and which were accessible 
to all, Although no great benefit is individually derived 
by the majority of the members of such societies from 
their rather superficial connection with Science, yet we 
ought to remember ‘that even the fragments of knowledge 


picked up by them ‘have the effect of expanding their 


ideas, A community of feeling grows yp between the 
professed naturalist and the uninitiated, by which the 
former is encouraged in his further pursuits, and induced 
to consult in his labours and communications the require- 
ments and understanding of the latter. Some of the 
German Governments, especially the Austrian, have also 
acknowledged the value of such societies by granting them’ 
an annual subsidy. 

One out ofsseveral instances may.be brought forward 


‘in evidence of the correctness of the above remarks, viz. 


the example of the town of Frankfort, to which many 
years ago a small miscellaneous collection and library was 
bequeathed, under the name of “ Museum Senckenber- 
gianum.” By the able management and disinterestedness 
of Dr. Eduard Rüppell, it grew into a considerable zoolo- 
gical collection, of which the inhabitants were justly proud. 
An interest in Natural History being awakened, a body of 
men, chiefly wealthy merchants, formed themselves into a 
society, founding a Zoological Garden, and in connection 
with it a monthly periodical (noticed in one of our previous 
numbers), in which, at first, only objects of local interest 
were discussed, but which now has among its contributors 
eminent naturalists as well as amateurs, and does more 
for the distribut#on of sound natural history knowledge 
among the general German public. pan all the other scien- 
tific periodicals put together. j 

While thus we fully EE the value of she 
Museums of this class as offering materjals for reSilly 
scientific original research, and as creating and maintain- 
ing an interest in Science among the general public, we 
understand that they are not utilised ina direct manner 
for methodical scientific instruction. Although Natural 
History is taught in nearly all the so-called Gymnasiums 
and Polytechnic Schools, the time devoted to it is limited, 
and those Museums are only visited at gntervals bythe 
classes ynder the guidance of teachers. 
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THE DESCENT OF MAN 


The Descent of Man, and Selection in relation to Ser. 
e By Charles Darwin, M.A., F.R.S.,&c. In two volumes. 

Pp, 428, 475. (Murray, 1871.) E 

I, 

F Mr, Darwin had closed his rich series of contributions 
to Science by the publication of the “ Origin of 
* Species, ” he would have made an epoch in Natural History 
like that which Socrates made in philosophy, or Harvey 
in medicine. The theory identified with his name has 
stimulated, ethnological and anatomical inquiries in every 
direction ; it has been largely adopted and followed out 
by naturafists in this country and America, but-most of 
allin the great work-room of modern science, whence a 
complete literature on “ Darwinismus” has sprung up, and 
there disciples have. appeared who stand in the same 
relation to their master as Muntzer and the Anabaptists 
did to Luther. Like most great advances in knowledge, 
the theory of Evolution found everything ripe for it, 
This is shown by the well-known fact that Mr. Wallace 
arrived at the same conclusion as to the origin of 
species while working in the Eastern Archipelago, 
and scarcely less so by the manner in which the 
theory has been worked out by men so distinguished as 
Mr. Herbert Spencer and Prof. Haeckel. But it was 
known when the “ Origin of Species” was published, that 
instead of being the mere brilliant hypothesis of a man 
of genius, of which the proofs were to be furnished and 
the fruits gathered i in by his successors, it was really only 
a summary of opinions based upon the most extensive 
and long-continued researches. Its author did not simply 
open a new province for future travellers to explore, he 
had already surveyed it himself, and the present volumes 
show him still at the head of his followers. They are 
written in a more popular style than those on “ Animals 
and Plants under Domeéstication,” as they deal with sub- 
jects of more general interest; but all the great qualities 
of industry and accuracy in research, of fertility in framing 
hypotheses, and of impartiality in judgment, are as appa- 
rent in this as in Mr. Darwin’s previous works. To one 
who bears in mind the too frequent tone of the controver- 
sies these works have excited, the turgid rhetoric and 
ignorant presumption of those “who are not of his school 
or any school,” and the still more lamentable bad taste 
which mars the writings of Vogt and even occasionally of 
Haeckel, it is very admirable to see the calmness and 
moderation (for which philosophical would be too low an 
epithet) with which the author handles his subject. If pre- 
judice canbe conciliated, it will surely be by a book like this. 
It consists of twoparts. The first treats of the origin 
of man, his affinities to other animals, and the formation 


of the races (or sub-species) of the humar family. Besides |. 


the obvious*interest, to all Mr. Darwin’s readers of a dis- 
cussion on the subject of their “ proper knowledge,” natu- 


ralfsts will find the detailed application of the laws of | 


natural selection to a single common and well-known 
species an excellent test of their truth and illustration of 
their difficulties. It is in dealing with the latter, which 
are never extenuated or passed by, that the author intro- 
duces the subject of sexual selection, This is dealt with 
in the second part, which forms more than two-thirds of |; 
the, work, and that not only as it affects man, but in its 
entire range. Reserving this division of the book for a 
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. future article, we will endeavour here to give a summary of 
the course of argument in the earlier portion. 

- The author, justl¥ assuming that the general principles 
“of natural selection are admitted by all who have examined 
the evidence on thesubject, with the exception of many 
of “the oldefand honoured chigfs in natural science,” pro- 
ceeds at once to discuss the proofs of the origin of man - 
considered apart from those affecting all animals ip com- 
mon. The first group of facts adduced'to show his kin- 
ship with other forms 8f animal life, relate to’ the®strict 
correspondence of his bodily parts with those of gher 
mammalia. To say that these structures are the Same 
because they have? the same uses, is untrue, for many ẹf 
them have no use in the sense of active function, and 
we constantly find the same structures in animals turred 
to different uses, and the same uses subserved by diffe rent 
structures. To say that the bodies of men and animals 
are alike because they. are formed on the same plan, or 
because they are the realisation of the same idea in the 
Creator, is true enough, but is beside the mark ; for natural 
science inquires how or by what steps these things have 
become so, not why and from what first cause. If one 
sees two men very much alike, one naturally supposes 
that they are brothers ; if they are rather less so, they 
may be cousins ; if only agreeing in general characters, 
we recognise them as at least belonging to the same race 
or nation ; and so, when the facts to be accounted for are 
once ascertained, nothing but prejudice er repugnance to 
acknowledge our true relations, can explain why it was so® 
long before naturalists admitted the hypothesig of com- 
munity of origin between men and, other animals. 

' What is called the Darwinian theory account$ for the 
way in which diversities have arisen, and thus has con- 
verted an apparently obvious hypothesis into a well- 
‘grounded theory. But in expounding the likeness be-e 
tween men and animals, the author does not confine 
himself to anatomical structure, but*showg how the same 
resemblance extends to the laws of Visease, the distripu- 
tion of parasites, and other minute particulars. 

The next argument brought forwardgis the equally 
familiar one drawn from the likeness of the human embryo 
to that of other vertebrata. Then follows an account of 
the rudimentary organs in man, which in all ‘other species 
‘are justly held among the most important indications of 
affinities. One such rudiment is mentioned which is, we 
believe, hitherto unrecorded. It isa slight projection of 
the rim of the helix of the auricle, which would corre- 
: spond when unfolded to the point of an erect ear. (See illus- 
tration.) This occasional abnormity may, perhaps, be re- . 
' cognised by future anatomists as the dugulus Woolnerié 
' after its first observer. 

In the second chapter Mr. Darwin shows that a con- 
sideration of the mental faculties of man, including the 
‘usé of language, which has been held the greatest diffi- 
culty to admitting his kinship to other animals, may 
rather strengthen than weaken the arguments derived 
| from his bodily structure. Memory and curiosity, jealousy 

and friendship, and even the power of correct reasoning, 
‘ afd of communication by sounds, are shown to belong to 
> many of the lower animals, while the faculty of reflection 
; and self-consciousness, and “the ennobling belief in the 
‘ exiggence of an Omnipotent God,” cannot be ascribed to 
the lowest tribes of the human family. At the sgme time 
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it is argued that the use of articulate language, the power 
of forming abstract ideas, and evgn the sense of right and 
wrong, may have been gradually acquired®by steps which 


here and ghere it,is not impossibée to trace. The question® 


„ of the origin of the moral sense leads mo the proposition 
of the following theory. ome natu emoaéions are of 
-great intensity bu@short endurance, and their force is not 
easily recalled by memory ; others, though less powerful 
at ce times, exert a constant influence, or one which 
is onlg interrupted by being ovempowered for atime by 
the former. Accordingly, during the greater part of life, 
and ‘always when there is leisure for reflection, the grati- 
figation connected with the more violer® passions, such as 
hunger, sexual desire, and revenge, appears small, whereas 
the social instincts of sympathy and the pleasures eo! 
benevolence exert their full power. Hence we find social 
virtues, as courage, fidelity, obedience, among savages and 
even animals, long before the “ self-regarding” virtues 
begin to appear, This theory is analogous to thgt by which 
Mr. Bain explains the higher character of the pleasures 
of sight compared with those of smell ; they can be more 
ecasily recalled ;and corresponds to the distinction drawn 
by the same writer between the acute and the more 
“massive” and permanent pleasures. 
Ifthe dourth chapter Mr. Darwin discusses the manner 
in which man was developed. It is shown that the broad 
facts on which the theory of Natural Selection rests apply 





Human Rar, Modellegand Drawn by Mr. Woolner, a. The projecting point. 
to him. He is prolific enough to share in the struggle for 
existence. Ig him, as in all organic forms, there is a 
constant tendency to growth, which being checked and 
modified by external influences, proceeds in the direction 
of least resistance, and so prodices the variations which 
are gften ascribed to an assumed inherent tendency. 
Among the various forms produced, those will survive 
which are best fitted for the surrounding conditions, and 
they will transmit their character to their descendants, 
still subject to the same liability tovary. Next the author 
argues that the mental endowments of man, including 
language, his social habits, his upright position, and perfect 
hands, are of direct advantage to him inthe struggle with 
other animals and with his fellows. It has always appeared 
thatthe difficult point in the development of man by'Natural 
Selection is at the period when he was more defenceless 
than an anthropoid ape and less intelligent than the lowest 
savage ; but Mr. Darwin thinks that the transition 

have been safely made in some large tropical island where 
there was abundance of forest and of fruit. That man, 
once developed, can maintain himself, is obvious from his 
present existence. The arguments in favour of civil&ed 
man being the descendant of savages, which have been so 
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are of course brought forward in eh of the author's 
viv, and the important question is discussed how far we 
may hope for future improvement in the race by meanso 
continued Natural Selection. Thus, while admitting that 
the process undergoes many checks and complications 
among human beings, the author does not assent to the 
arguments urged by Mr. Wallace that it would cease to 
operate as soon as the moral faculties came into play."s 
One human peculiarity which is apparently inexplicable 
by Natural Selection, the nakedness of the body and 
presence of a beard, is referred by Mr. Darwin to the 
operation of Sexual Selection. To this same agency is 
attributed the origin of the so-called Races of , which 
is discussed with admirable clearness and impartiality in 
the last chapter, and this leads to the complete exposition 
of the theory of Sexual Selection which occupies the 
second part of this work, and must be considered in a 
future article. 

It only remains here to add a word on the account of 
the affinities and genealogy of man contained in the sixth 
chapter. Asa kind of retribution for the attempt to raise 
Cuvier’s order Bimana into a sub-class, not only have 
most naturalists now reverted to a modified definition of 
the Primates of Linnzeus, but Mr. Darwin shows reasons 
for refusing to the genus /Zomo even the rank of a family 
in this order, which Prof. Huxley admits, and regards it 
simply as an aberrant member of the Catarrhine division 
of the Simzadz. This conclusion, which®seems to us to 
be a just one, will only be distasteful to those who so little 
appreciate the true characters of man as a spiritual being, 
that they could feel self-complacency in the brevet-rank 
of a sub-class. 

Mr. Darwin mentions Africa as the possible seat of the 
Catarrhine progenitors of man, but shows the futility of 
speculations on this point, until we know more of the 
recent changes of the earth, the records of palzontology, 
and the laws affecting the rapidity of animal modifica- 
tions. He does not advert to Prof. Haeckel’s hypothesis 
of a “ Lemuria” in the Indian Ocean, but agrees with him 
in next tracing the phylum of man to the Prosimiz. These 
again were developed from “forms standing very low in 
the deciduate mammalian series” (possibly, as Prof. 
Huxley suggests, most nearly allied to the existing Zn- 
sectivora), and thus, through the Marsupials and Mono- 
tremes from the Reptilian stock, and thence through the 
Dipnot and Ganoids from the Urtyhus of the vertebrate 
series, represented by the Lancelet alone. Nor does Mr. 
Darwin stop here, but adds the weight of his judgment to 
the theory based on the observations of Kowalewsky and 
Kuppfer, which deduces the primeval Vertebrata from a 
form resembling a Tunicate larva, Perhaps the most 
brilliant of the many new suggestions in these volumeseis 
one thrown out ifcidentally in a note to p. 212, and ba 
upon this supposed relation of man to the Ascidiams, 
Beyond the organic world Mr. Darwin doef not attempt 
to trace the genealogy of man. Considering how essential 
this extension of the theory of evolution is held by men 
so distinguished as Haeckel, and how keenly the question 


* In reviewing in these columns the contributions of the latter emment 
writer, we took occasion to quote the estimate he expresses of Mr. io gi 
claims, Should anyone be disposed to overlook the original value of Mir. 
Wallace's work, he will be corrected by a somewhat passage in the 
present volume, See pp. 137, note, añd 416. 
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of Abiogenesis has recently been discugsed, the reticence 
shown in avoiding allusion to the subject is perhaps the 
most remarkable among the many remarkable charactgrs 
P. H. Pyt-SMITH 
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THE attempt to crowd the Elements of Natural Philosophy | 
into nine lectures cannot be otherwise than a failure, 
This is signally the case with the little book before us. 
We need hardly go farther than the table of contents to 
justify the statement. <A single lecture is devoted re- 
spectively to Magnetism, Voltaic Electricity, Light, and 
Heat ; Pneumatics and Hydrostatics together occupy one 
lecture, whereas to Frictional Electricity and Sound are 
given two lectures apiece. Nor does the author confine 
himself to a simple summary of the leading facts in each 
of these subjects, he tries to rush over all the field occu- 
pied by larger text-books. Hence, important facts are 
often lightly passed over and comparatively trivial matters _ 
made unduly prominent. In Voltaic Electricity, for ex- 
ample, two pages are occupied with a description of the 
effects of electro-chemical decomposition, when seen on 
the screen by the aid of the solar microscope. We re- 
cognise here, and indeed on every page of the book, 
those lecture-experiments with w-ich Dr. Tyndall has 
made the students of the School of Mines so familiar. 
Mr. Ward has not only drawn largely upon his notes of 
those lectures, hut he imitates Dr, Tyndall's language and 
style. 

N otwithstanding this, we are quite sure Mr, Ward has 
only himself to blame for the errors which even a cursory 
glance has revealed to us. On p. 85 we read “ Magnetism 
may be produced by friction (of soft iron with loadstone 
or other magnet) by magnetic induction and electricity.” | 
Magnetism is gof produced by friction of soft iron. On | 
pp. 36 and 37 Mr. Ward has fallen intoa vulgar and 
serious error in explaining the electric wind. Speaking 
of the. so-called electric fish, here is what he says ;—“ If 

the interior of the Leyden jar be charged positively, 
negative electricity will be attracted to the head of the 
fish, from the somewhat blunt point of which it will 
stream and cause a movement from the knob; while the 
gliding off of the repelled positive from the finer pointed 
tail, will counterbalance this movement, and keep the 
body in equilibrium.” The author also speaks of a lighted 
candle extinguished by the draft of electricity streaming 
from a point. This, of course, is grossly incorrect ; it is 
the movement of contiguous air particles charged simi- 
larly by contact and then repelled, that extinguishes the 
candle, or supports the gold leaf. fish. 

Though there are some good points in this little book, 
we regret our ele to recommend it either to schools 





Beate i F X B, 
Essays on Darwinism, By J. R. R. Stebbing. (Longmans 
and Co., 1871.) 
MR. DARWIN, ‘in his recent work, very truly observes that 
“false facts are highly injurious to the progress of science, 


fof they often long endure; but that false theories are | 


which is not sound instruction, but disastrous conceit. 


comparatively Minocuous.” Mr. Stebbing’s work can then 
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the arguments. a 


| by the study of chemistry, D 


mature. He isno true chemist who only prepares: 


unknown and possibly very beautiful in appearance), : 
“his work has no direct value for science, and can on! 
become valuable when employed by others ine its tru 





do little harm, as it supplies us-with no new “facts” 
whatever, whether true.or false. The author is an advo- 


| cate who servee My Datwin with more zeal than discre- 


but little, if at all, able tw dppreciate 
1 obje&ions adduced en the other side. 
Some who are elgeady convinced of the truth of Dar- 
winism wilbread with pleasurg a series of eloquent and 


tion, and who seem 







| interesfing essaysin its favour; but, though calculated to. 


confirm, a disciple, they are singularly. ill-calculated to? 
convert an opponent. Before Mr. Stebbing agaimwriteg 
upon this subject we strongly recommend him to peruse 


carefully Mr. Grote’s® “Examination of the Utilftarian 
Philosophy.” — een 2 | : 


Das Wesen und dg Ziele der Chemischen Forschung und 
des Chemischen Studiums, Akademische Antrittsrade 
gehalten von Dr. Rudolph Fittig. (Leipzig: Quandt. 
end Handel, 1870, London + Williamsgnd Norgate), 


So busy are the majority of German chemists in 
research, that it is seldom we are privileged to have their - 
opinions on the object of the science, and. the position it 
should occgipy as a study. Dr. Fittig has availed himself 
of his appointment as Professor of Chemistry in the Uni- 
versity of Tubingen to deliver an inaugural address, in 
which these points are discussed with great clearness and 
ability, Starting with the assumption that the majority 
of men estimate the value of a science only by its power 
to satisfy want and contribute to the comfort of life, Dr. 
Fittig goes on to claim for chemistry from this polit of 
view the first place among the sciences. “ Where,” he 
asks, “is there another science which, in the application 
of its results to man, almost from his first breath to his 
last, is so true a companion as chemistry ?” and he pro- 
ceeds to show that it is useful, not so much in explaining 
what the nourishing constituents of food are, gs in dis- 
closing the laws of agriculture, and thus teaching us how 
to produce means of nourishment. Further, hegpoints out 
that there is not an.article of clothing for the preparation 
of which chemical knowledge has not been employed, 
and the same knowledge is necessary to show how the 
spread of disease may be prevented, and cured when ite 
has taken hold, While these practical results are obtained 
Dr. Fittigés careful to show that 
it is a total misunderstanding to qippoge that its chief 
purpose is to discover brilliant: colours or new medichhes, 
Thus, without undervaluing the practical importance of 
the discovery of the aniline colours, it, is nevertheless 
true that the splendid results obtained by Hofmann would 
have had the same interest for the chemist, had these 
compounds been colourless and without any@echnical use. 
So we are told, “ The task of chemistry is tosexplain the 
composition of bodies and all phenomena resultirfg from 
change of this composition ¢ order to derive the regular 








| connection and cause of these Phenomena, and therefore also 


of the natural laws which regulate the butlding WB and 
decomposing of substances. . . Weare compelled 
to multiply the number of substances already existing in — 
nature, not for the sake of producing new bodies and | 
benefiting the world, dé to discover the eternal laws of — 















compounds without any definite aim (although, per 
he has prepared a large number of compounds hit 


scientific sense. . . 
must never be given over to chance, they. 
tematically planned, begun with a clear co 
what is to be attained, and finished in the 
Dr, Fittig has done well to point ou 
aim of the science of chemistry, and to disparage the false 
estimation of its value, which would make it simply a 
n&ns of discovering bodies with some technical or useful . 
application. And even in this direction, which. must 
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always Be looked upon as of secondary importance, we 
are çonvinced that greater progress will be made if che- 
mistry is regarded and studied from the high point of 
view so forcibly pointed out by De, Fittig įp his interesting 
address," e ° ® F, J. 
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@ | The Editor does not hold himself responsible for opinions expressed 


his Correspondents, No notice ts‘ taken of anonymous 
° communications. ] 


: Chemical Research-fh England 


Iw confirmation of your remark in the last number of NATURE 

that, m regard to scientific discovery, we in this country ‘‘ are 
“@nspicuous for our prominent position in the rear,” will you per- 
mit me to state the result of an inquiry which I lately made into 
the comparativ@activity of this and other countries in the prose- 
cution of chemical research? 

In the year-1866 there were published 1,273 papers on new dis- 
coveries, by, 805 chemists, 1°58 paper being thus the average 
produce of each investigator. Of these, Germany contributed 
445 authors and 777 papers, or 1°75 paper to each author; 
France, 170 authors, and 245 papers, or 1°44 paper to each 


e author; whilst the United Kingdom furnished only 97 authors, 


and 127 papers, or 1°31 paper to each author ; all other coun- 
tries yielding 93 authors and 124 papers, or 1°33 paper to each 
author, „ Thus, not only are we far behind in the aggregate of 
activity in discovery, but our individual productiveness is also 
markedly ‘below that of Germany and France. From a purely 
national point of view, our case is even worse than it appears to 
be from a compafigon of these figures, since a considerable pro- 
portion of the papers contributed by-the United Kingdom were 
the workeof chemists born and educated in Germany. 

It will We seengthat the above comparison covers chemistry 
only ; buf there is every reason to believe that in other sciences, 
the progiess of which depends, like that of chemistry, upon ex- 
perimental investigation, our position is still worse. It is highly 


e remarkable that a country which, perhaps more than any other, 


owes its greatness to the discoveries of experimental science, 
should be distinguished for its neglect of experimental research, 
But the causes 8f thisanomaly are sufficiently obvions ; they are : 
1st. The want of suitable buildings and apparatus for the pro- 
secufjon of such investigations. © * l 
and. The nowfrecognition of experimental research by any of 
our universities. i 
With regagd to the first of these causes, the prosecution of ex- 
perimental, discovery in this country is rendered extremely diffi- 
cult, ff not impossible, to those who do not possess ample private 
fortunes ; and even to such as have this advantage, it is by no 
means easy, A laboratory of research is not a convenient or 
agreeable adjunct to a dwelling-house, and it is generally pro- 
hibited by the terms of the lease or covenant ; indeed it is agreed 
on all hands that most of the operations whiche are required for 
the prosecution of inquiries in chemistry, physics, and physiology, 
ought only to be carried on in buildings specially devoted to the 
purpose. But where are such buildings to be found?- Our 
chemical laboratories are only adapted for beginners, there is not 
in any one of them a separate department constructed and fitted 
for original research. Still less is this the case in physical and 
physiological laboratories ; indeed until Sir William Thomson in- 
stituted one in Glasgow some three or four years ago, there was 
not in the United Kingdom a physical laboratory even for be- 
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ginners. In Germany, on the other hand, the noble Stafe labora- - 


tories of Berlin, Leipzig, Bonn, Heidelberg, Königsberg and 
Stuttgart, are*provided with special departments where the ex- 
perimental investigator finds ample convenience and the neces- 


sary but costly instruments of precision provided for-his me, the 


ayment of a moderate fee only being required to secure all these, 
dvantages. i pam 
With regard to tlte second case, th® highest degrees, ahd, even ° 

honours in experimental science, are givep in all our universities 
wRhout any proof being required that the candidate possesseg, 
the capacity to conduct an original experimental investigation, or 
that he is competent to extend the boundaries of his science, 
On the other hand, in all the Prussian Universities, and in the 
best German Universities generally, no candidate is even admitted 
to examination for his degree unless he first submits to the senate | 
a dissertation on some original experimental investigation con, 
ducted by himself. This investigation must alsa have a sufficient 
importance; for, as a matter of fact, more candidates are rejected 
on the ground of insufficiency of dissertation than through 
failure to pass the subsequent examinations. The entire ignoring 
of research in the granting of degrees in this country not only 
effectually prevents the training of ‘students in experimental 
investigation, and the actual execution of researches by students ; 
but it has also’ a direct tendency to divert the attention of pro- 
fessors and teachers from original research—they are not called 
upon to devise, as is the case in Germany, suitable subjects for 
research to'be pursued by their students ; and thus, not only is 
their attention withdrawn from this all-important field of experi- 
mental science, but, as their students have to be trained for 
subjects which are foreign to research, they feel that to devote 
any considerable portion of their own time to it would be to that 
extent to neglect their class duttes. 3 
i E. FRANKLAND 





Dublin Observatory 


IN an account of the Observatory of Trinity College, Dublin, 
given in NATURE of March 16, 1871, there is a slight mistake 
in the date of the erection of the Transit Imatrument, which is 
there assigned to 1808, It was erected many years before ; for 
in the second volume of the Transactions of the Royal Irish 
eons Dr. Usher describes observations made with it in 
1785. 
Ishould not have thought the correction of this error necessary 
but for the fact that this transit marked the epoch of a most im- 
portant improvement in astronomical instruments, It was the 
first in which the illumination of wires was effected through the 
axis by an internal reflector. This invention is described by 
Usher in the volume already referred to. 

1808 was the date of the circle’s eréction; it having been 
ordered in 1783. This delay was in one respect, fortunate. 
Ramsden, having quarrelled with Usher, resolved that the latter 
should never have the circle. On Usher’s death Ramsden set to 
work to complete it, but found, to his dismay, that the extremities 
of its radial arms had become ‘‘ rotten,” having been acted on 
by the sulphurous atmosphere of London. 

As originally constructed, it was ten feet diameter. He re- 
moved the rims (which, I believe, had been also acted on), cut 
away about six inches from each of the arms, and found the 
remainder sound, But as he was doubtful about its permanence, 
he let it lie several years longer, and found his apprehensions 
verified. He cut off sixinches more from each arm and awaited 
the result, notwithstanding the urgent expostulations of Brinkley ; 
and it was not until a short period before his death that he was 
satisfied that no farther change was probable. He then completed 
it at its reduced diameter of eight feet. But it was not divided 
till after his death (by Berge, his successor). 

It is not easy © explain why this destruction was confined to 
the ends of the arms. To judge from the analogy of the 
Palermo Circle, the diameter of these arms at the outer extremity 
was very small ; and if they were of cast brass, the molecular- 
condition of the metal there, in consequence of the more ‘rapid 
cooling, may have been different from that of fhe more måssive 
portions. g 

A still more remarkable instance of this destructive action 
occurred to a circle degeribed by Mr. Bond in the Philosophical 
Transactions, 1806, and known as the Westbury Circle. “This ® 
was ultimately established at the old Observatory of the Glasgow 
University, and in an atmosphere still more sulphurous than that 
of London. When this University was broken up, and its 


“instruments sold, this circle was purchased by the late Sir James 
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eeowh. But on its arrival at his Observatory it was found to * tionable, as being wholly -‘legdtive. Again Dr. Sims@n, in the 


havé s.ffered so much that it actually fell to pieces! Only a fe | notes to his edition of Euclid, admits that the 11th axiom-is not 
y » 


of- the oie massive partsewere entire; ands of the rims of the 
circle*hothing remained except that which carried the divisions, 
which, as I was informtd by Troughton, was of * Dutch brasg,” 
end was quite unchanged. 

The excellence of this Dutch brass is, I believe, recognised 
also by watchmakers, and’it seems to deserve inquiry to what its 
superiority over English brass is to be attributed. 

It is worthy to be mentioned that among the instruments 
ordered from Ramsden by Usher was an equatorial telescope 
driven by clockwork. But owing to Ramsden’s feud with Usher, 
this was not executed ; and this important aid to the astronomer, 
which had been proposed by Hook nearly a century before, lay 
dormant till it was applied by Frauenhofer, forty years later, to 
the Dorpat telescope. T RR: 

., Armagh 
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‘Morell’s Geometry 


“IN answer to your criticisms on my work, ‘‘ The Essentials of 


Geometry,” I have given an explanation as to the sources of that | 


book. I proceed to give very briefly my arguments for what’ is 
there advanced. s 

I shall do so under two heads, which will be in the form of in- 
dictments against my reviewer. 
- For I charge him, first, with overlooking the natureand object 
of the book ; and, secondly, with overlooking the context of 
passages he criticises, an omission that changes the entire aspect 
of the case. ` 

First it is explained (Preface, p. vii.) that my little volume is an 
attempt at a manual and memento for students, of which so many 
exist in France and Germany. It is notorious that such works 
do not dispense with others, or touch the plan of school text- 
books, and then much of their contents consists of results with 
hints of demonstrations, - Then at p. viii. of Preface it is added 
that an inspection of the methods employed will show that 
German and French geometricians . do not condemn the 


student to keep a geometrical figure rigidly in the place in which . 


it is laid down on paper. Revolution and superposition are 
allowed . . . simplifying and shortening the proof, &c, 

-~ Passing to the second indictment, I find that the criticism 
levelled against my so-called theorems of parallels commits two 
serious Offences. First, it garbles my matter ; secondly, it over- 
looks the principles first laid down in the preface, applying from 
logic-two propositions treated by me both manually and logic- 
ally ; thirdly, it overlooks claims in pp. 15, 24, 25, where the 
technical terms in p. 20 are explained ; lastly, it ignores the 
fact that all our theorems about parallels rest on assumptions and 
not on logic, j cet 

It is evident that if superposition be allowed, two parallels 
as they cannot cut (hyp ) must coincide, thus the angles they 
form with a secant will be equal. 

Again, the charge of want of logic in my proof of the inequality 
of triangles with three equal sides falls to the ground, if the first 
clause of p. 44 be read. For as this is a case of superposition by 
making the bases coincide, the arms of both triangles must coin- 
cideas radii of equal length intersecting at only one point on the 
same side of the base. The proof is equally direct fram sym- 
metry, from inversion and juxtaposition, and fromsubposition, as 
in the Netes to Todhunter’s School Euclid. 

As to the critic’s difficulties about explaining the coincidence of 


. two semicircles, to any one used to the free handling of geometri- 


.a wide and a disputed one, and Lam c 


cal figures in France and Germany, the thing wears a ludicrous 
aspect. 

Then about the statement- that two equal adjacent dihedral 
angles are right angles, a moment's reflectiong shows that if a 
dihedral angle be defined (Bos. p, 32) as an angle formed by the 
revolution of 2 movable plane at its common section over a sta- 


„tionary plane, when it reaches the point where éhe two adjacent 


angles are equal, they must be right angles. The definition may 
be desputed, but the conclusion is correct. 

As regards thé criticisms on my definitions, I do not think it 
necessary to enter into this matter. The ground of definitions is 
tent to err, if err I do, 

with very high authorities, Euclid has defined a straight line to 
be that which lies evenly or equally between its extreme points. 
.This definition affords no assistance in arriving at the properties 


‘of straight lines. In Dr. Simson’s edition, a point is defined to 


be that which has no parts or no magnitude, This is objec- 


self-evident. 

In conclusion, the reviewgr is of course as likely to attack the 
fre: treatment of theogems and problems practised, gspecially in 
dG :rmany, by the conception of the generation of all figures from 
their elements by the movement of points anti lines. But it can 
scarcely be charged agaimst the author of the t Esgentals””’ that he 
has not shows some of these shogter methods of .demonstration 
as used ip France and Germany. ° Ua 

The nature of revolution is fully illustrated at pp. -6, 8, and the 
treatment of angles as ratios in note 2, p. 9. Our lan p€ventede 
anything more than indications, but verdum sat. to the great 
logicians of England, è» > : J. R. MO®LL 
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4 a s LJ ia 
On the Derivation of the name “ Britain” . 


HAVING been from home, I did not see the letter of “A, HP 
in your publication of March 16 until yesterday. His only ob- 
jection to my derivation of the name Britain is teat the word 472 
in his opinion was ‘‘ not used in this‘island so early as the argu- 
ment for its forming part of the word Brita: requires. The 
following remarks will show that it; must have been used in this 
island quite as early as the word Britain, ; 

His assertéon that ‘our word 4 is of comparatively modern 
formation,” cannot be established. It west have been familiar 
to the Cornish centuries before Diodorus Siculus described St. 
Michael’s Mount, in Cornwall, under its name of Zètin, from 
whence tin was exported by the Phoenicians as far back as the 
time of Moses (Numb, xxxi. 22); and from none but the Phe- 
nicians could the Cornish have.derived the word ¢—for that 
metal, as well as its name, was unknown to them before they 
were visited by the Phoenicians. The name /Æzin (Tin-port) by 
which the Mount was called in the time of Diodorus, proves the 
existence of the word zin prior to that period,-and the present 
Cornish word sfeaz can only be acorruption of the very anciently 
adopted word f2--a corruption arising probably during thee 
Roman period, so that instead of Ziz being a corruption of the 
Welsh ystaen, or of the Latin stannum, as A. H.” dmagines, 
the reverse is evidently the case. æ 

Assuming, with most authors, the original Phoenician word to 
be zz, that name continues unchanged in the Saxon, English, 
Dutch, Danish, and Icelandic languages ; but the Swedish name 
is now “ez; the German, zinn; the Freath, cain and zan ; 
the Latin, ssannum ; the Italian, ‘stagzo ; the Spanish stano ; 
the Portuguese, esfaxhko; the Irish, stan; the Welsh, ystaen ; 
the Cornish, sfaaz ; the Armonic, sta and also sfaen—the ini- 
tial letter or sound s in each of the last nine names being a mere 
prefix, as'in the modern word sneeze for næze (Job xli. 18). Wath 
this exception, and except the ordinary terminations of the Latin, 
Italian, Spanish, and Portuguese names, these thirteen different 
spellings are merely the different ways in whichedifferent nations 
of Europe pronounce the Phoenician word fizz. : 

Diodorus speaks of Jžün as an island adjoining Britain ; and 
this island (for it és an island two-thirds of the day) “vas no doubt 
long before his time called sometimes /#¢7 andesometimes 
Bretin ;—dhtin when it was regarded as a “ port,” and Bretin 
when regarded as a ‘f mount”: being the Cornish for ‘* port,” 
and ére the Cornish for “mount.” It was however most gene- 
rally known as a mount, and as the most remarkable obje@t in 
Mounzt’s Bay, to which it has therefore given its Zze/:sh name, 
having long before the Christian era, in all probability, given its 
ancient Cornishename of Brenn to the island in which we live. 

Plymouth, March 29 RICHARD EDMONDS 
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Records of European Research 


THE Chemical Society has taken up a good cause, that of re- 
porting foreign labours much more fully than could be worth the 
while for any periodical publication to undertake. 

I have suggested in another quarter the advisability, if possible, 
of joining in this scheme. But funds are requisite to have the 
work well done. : 

It has struck me that, as a matter of completeness and economy, 
it vaould be far better if the learned societies subscribed, and the 
Royal Society made a grant besides its subscription, to engage 
an efficient staff to report foreign contributions not merely to one 
brench_ of science, bat to all, forming, let us say, a quarterly © 


~ 


compygs -rendus of European research, 


~ 
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The practice of quoting the titles of foreign papers is aggravat- 
ing in the extreme, especially when accompanied by the remark 
that é“ this laborious but lengthy paper is not suited for ‘ abstrac- 
tion ! 

I seldom go out of our foggy littl® island wathout hearing our 
want of fAngiliarity with what is going on elsewhere roundly and 
deservedly abuseds But I feel boun€ to say that, more especially 
in France, I can justly retaliate. Š 

Russian science 1s said to be very pioductive. ghat language, 
at all events, is beyond most ®f us, 





® New University Club MARSHALL? HALL 
® 
Š * 
i m Aurora Austgalis 
OBSERVING in NATURE of Oct. 27, an account of a brilliant 
aurgya observed in England on the 23rd to the 25th of that 


month, I think it may excite attention to the subject by informing 
four readers that at the same date a splendid display of Aurora 
Australis was recorded at most of the meteorological s:ations in 
this colony. . 
The extent Ot sky covered was not so great as in the fine 
display on 5th April last, which was also coincident with a remark- 
able Aurora Borealis, but the red tint was so much desper than 
usual, that many persons in this place attributed the phenomenon 
to the glare of the great fire which destroyed the town of 
Lyttelton, and the news of which was just then received by tele- 
graph. JAMES HECTOR 
Colonial Museum and Observatory, Wellington, N,Z., Jan. 2 





Ocean Currents 


frv rffection of the idea that permanent differences of atmo- 
spheric pressure could produce any effect on Ocean Currents, was 
meant to be as sweeping as Mr. Johnston considers it. I believe 
that the idea is repugnant to the most elementary conceptions of 
hydrostatic equilibrium ; and I am particular in so far repeating 
® the gist of my former letters, because Mr. Johnston, in his letter 
in NATURE for March 9, reite.ates his suggestion that difference 
of atmospheric pressure is a power in the production of Ocean 
Streams, aMi whether he suggests that it is a supplementary 
power, ora chief one, is nothing to the purpose, if, as I distinctly 
maintain, it is not a power at all. 
My rejection of the idea that the formation of these differences 
of pressure can produce any appreciable effect, is quite as decided ; 
œ but Mr. Johnston is mistaken when he speaks of my denying 
also the influence of the movement of these differences of pres- 
sure ; for my remarks concerning them were to the very opposite 
purport ; and I Hointad out that such movements do sometimes 
gi@e rise to rapid and dangerous sets, known as storm-currents, 
which in their irregular and exceptional nature, differ essentially 
from hose regular permanent or periodic currents usually under- 
stood by the general term Ocean Currents, though they may oc- 
casionally modify them both in direction and velocity. 

I would alsp call Mr. Johnston’s attention to the fourth para- 
graph of his letter, and assure him that I have never, directly or 
indiregtly, faaintained that the Trade Winds “ would account for 
the whole of the phenomena of Ocean Currents ;” but I have 
maintained, and do still maintain, that all the phenomena alluded 
to may be very satisfactorily accounted for by a reference to the 
prevailing winds of the different parts of the world ; and that the 
Gibraltar Current is to be attributed, not to the local, partial, 
and peculiar wind of the Straits, but to the great body of the 
west wind of the North Atlantic, which also produces a northerly 
current on the coast of France, known distinctively as Rennell’s 
Current, and a southerly current on the coast of Portugal. 

I have discussed this question so fully in another place, that I 
should be only repeating myself were I to say more abort it here ; 
but I may add that though, as Mr. Johnston asserts, under- 
currents cannot be caused primarily by the action of the winds, 
they can be, and frequently are, caused secondarily by that action ; 
and mahy a ship has owed her safety from the apparently immi- 
nent danger of a lee-shore, to the ‘‘ under-tow,” or reflux of the 
water swept towards the shore on the surface. If thereis a 
deep-flowing outward current in the Straits of Gibraltar, I believe 
it to be exactly of the nature of an ‘‘ under-tow ;” it seems to 
me probable enough that there is occasionally such ar. outward 
current ; but I’cannot admit that the ove observation of it which 
Dr. Carpenter considers he obtained, after several attenzpts made 
in vain, has abundantly proved its existence ; still less gan I 
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admit that it is necessary to call in difference of temperature and, 
@lensity to account for it. , 

Mr. Croll considers that there isea similar escape of water, 
underneath, from the northern to the southern hemisphere, and 
his arguments appear to warrant the stggestion, although no 
suth under-current, or system of under-currents, has ayet been 
observed: I see no improbability in the idea; but so many 
mistakes have, at different times, been made by trusting*rather 
to theory than to positive evidence of fact, that we cannot be too 
cautious in admitting the existence of such under-cuirents, with- 
out any reliable observations, For that recorded by Captain 
Maury, to which Mr. Jonn refers, has, from the vague 
manner in which it is described, no scientific value whatever 
There is no mention of locality, season, direction of wind, swell 
or surface current, no mention of the 1elation between the effect- 
ive area of the ‘block of wood loaded to sinking” and the 
barrega or breaker which floated it; the depth is spoken of as 
indifferently one hundred or five hundred fathoms ; above all, no 
mention is made of any means being taken to disginguish be- 
tween an apparent and real set of the breaker. It is quite clear 
that if the loaded block was lowered into still water, the bieaker 
to which it was attached was, to a certain extent, moored, and 
the surface drift of the boat away from it would give it all the 
appearance of moving in the opposite direction. No mention is 
made of the method adopted to discriminate ; or, in fact, of any 
method at all being adopted, or any attempt made to eliminate 
or neutralise the many errors which necessarily find their way 
into such an observation ; all that we are told is that ‘‘it really 
appeared as if some monster of the deep had laid hold of the 
weight below, and was walking off with it.” To such an account 
one is almost attempted to add—~very like a whale. 

I have dwelt on the thoroughly unsatisfactory nature of this 
experiment, because, from the description of it having been 
repeated in every edition of the ‘‘ Physical Geography of the 
Sea,” I find it constantly referred to—as Mr. Johnstun has now 
referred to it—as a conclusive proof of the existence of strong 
counter under-currents at great depths ; whereas in reality it is 
a proof of nothing, unless, perhaps, of the careless style ot 
observing which was accepted as sufficient twêffty years ago. 
~- The other instance which Mr, Johnston brings forward would 
be really remaikable, if we only had some evidence of it asa 
fact; he speaks of the warm water of the Atlantic dipping down 
beneath the cold and ‘‘ specifically lighter” water of the east 
Greenland current. It has been well known, long before the 
late German expedition, that at the meeting of the two waters 
there is a distinct lne of demarcation, but such a line does not 
necessarily indicate a dip of either water, such as Mr. Johnston 
describes ; as indeed has been very fully shown by the survey of 
the nearly veitical ‘‘cold wall” of the United States, along 
which the line of demarcation is more distinct than anywhere in 
the world. And besides, can we admit that the water of the 
East Greenland current 1s “specifically lighter” than that from 
the Atlantic? that the cold water is hghter than the hot, the 
salinity of the two being very nearly equal? Captain Maury speaks 
of hot water, like oil, running over cold ; Dr. Carpenter illus- 
trates the same idea in a long glass trough, showing plainly 
enough the way in which he conceives the inte:change to take 
place. I do not attach so much value as Dr. Carpenter does to 
this illustration, which represents a system of motion entirely 
different from that of the ocean-currents ; but accepting it as the 
exposition of the views held by the leading supporters of the 
claims of temperature and density, it is utterly antagonistic to 
the idea of this extraordinary dip of warm water said to take 
place near the east coast of Greenland. Whether we consider it 
from a purely theoretical or from a geographical point of view, 
the idea is wholly unsupported, and can only be classed as one of 
those crude specyations which, in every branch of science, do so 
much harm by tending to unsettle the minds of those who indeed 
take an interest in the subject, but have not made it a special 
study, ä ° J. K. Laucutdn 





Draper's Experiment simplified 


WISHING to repeat Draper's Experiment, and casting about 
for a simple method of performing it, it occurred to me to take 
advantage of the intense heat evolved in the combustion of 
sodium, and, beginning with the entire spectrum, watch its 
degradation as the heat declined; to which end I formed a 
shallow, conical cup of thin copper wire, half an inch in diameter, 
and, putting therein a piece of sodium, applied a spirit-lamp till 
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16 burst into flame ; very soon the mass melted and rose to an 
intefise, white heat, the air streaming in through the spiral greatly 
favouring the combustion, a full spectrum of, the utmost purity 
and s#lendour was formed, which continued as long as the white 
heat lasted, but afteryvards declined from, and rapidly at, the 
wiolet eng through -the whole spectrum to the red, which per- 
sisted longest. On repeating the experiments, and raising a very 
narrow slit to tle spectroscope, I found, as I anticipated, the 
sodium line reversed, and I had before me a miniature sun, a 
glowing centre emitting light of every wave-length, while 
the melted sodium, flowing through the intervals between the 
wires of the lower part of the cone and being dissipated by the 
heat, surrounded the liquid centre with an atmosphere absorbing 
light of its own yefrangibility. - 
- Thinking some of your readers would like to repeat sò simple 
and inexpensive an experiment, I have ventured to send you 
this, TE, 
St. Mary Church, Torquay 
8 





A Wind-direction Rain-gauge 


In your issue for yesterday, March 30, at page 433, you give 
a paragraph respecting a ‘‘ Wind-direction Rain-gauge.” Might 
I be allowed to observe that a gauge on the same principle has 
been in use at this place for many years, ‘‘it Is arranged for Jour 
vessels” only, showing N. to E., E. to S., S. to W., and W. 
to N. WM. LYALL 

Literary and Philosophical Society, Newcastle-upon-Tyne 


Entomological Queries 


CAN any of your entomological readers refer me to any works 
or memoirs on British Ants published since the appearance- of 
Westwood’s “ Classification of Insects,” and not quoted by Mr. 
Smith -in his volume on ‘‘ Formicidz ” in the British Museum 
Catalogue? What is the scientific name of the Texas agricul- 
tural ant and of the smaller ant which it ejects from its colonies ? 
And where cangl find M, Lespes’ paper or papers on the 
“ Domestic Economy of Formicartes,” especially with regard to 
the Clavigers and other blind beetles ? A, EMMET 
_ Feb, 21 i 





Rain produced by Fires 


In your No. of Feb. 16, there isa letter from Mr. Laughton on 
the Artificial Production of Rains, which is worthy of notice 
from a strictly scientific point of view. I have little doubt that 
rains have been in comparatively rare cases caused by large fires, 
We may dismiss from our minds the idea that rains can be pro- 
duced, even when the conditions are favourable, by all the 
powder that is burnt during a battle on land or sea. It is said 
that ‘‘in a problem of this nature, negative examples have more 
weight than positive.” But it is surely more philosophical to 
hold that the one class of instances is as valuable as the other. 
If rains have sometimes been produced by fires, it is as well to 
try to eliminate the conditions under which they occur as in those 
cases in which they do not occur 

It is curions enough that much of the popular belief as well as a 
disbelief in- the connection between rains and fires must be 
ascribed to the late Prof. Espy. After laying down with scientific 
accuracy the atmospheric conditions for such an occurrence, he 
somewhat lost sight of the principles in his instructions to the 
farmers of the United States far burning their felled tmber for 
the production of rain. I need not enter into these. The 
negative cases are found to be numerous enough. Great fires 
rage over the Prairies and through the woods in America for 

weeks during the autumn, and the air beconfs darkened by a 
veil of smoka, while no clouds are to be seen. This usually 
occitrs when the wind is from the west and the air dry, and 
naturally blue and bright till obscured by sm8ke. In such in- 
stantes the theory of fires producing rains justly enough becomes 
unpopular. : 

On the other hand Espy laid down with great precision the 
conditions under which rains will result from great firesin ‘a high 
dew-point and a calm atmosphere.” Im short, the air must be 
pretty well saturated with moisture, and verging upon that un- 
stable state of equilibrium under which cumulus clouds are 
formed. As Espy has shown, and every observer of the 
phenomena will confirm, the gorgeous cumulus clouds of 
summer are not seen when the air is much disturbed by winds, - 


Their very formation ad “existence depend upon asce®ding cur- 
rents, Previous to Espy’s investigations, it was supposed that 
the formation of cumulus was due to the expansion of the vapour 
of water by the heat of the,sun and its consequent diffusion up- 
wards through tŒ pegmanent gases till it was condenged above. 
He clearly showed by experiment that vapour has liftle power of 
permeating air‘under the ofdinary pressure of the atfnospliere. 
And he drew the mfgremce that it could be onlywarried into the e 
higher strata eby ascending currents. This, I think, is amply 
borne out in the formation of all clouds. ® j 

Fires then, are only likely to produce rains during comparatively 
calm weafher, In the positive instances given by Espa most. 
of the observers state that the air was calm and sultry. One of 
the staff of the United Sdates surveyors when in Floridamen- 
tions, that by fuing the bush ‘‘ whenever there was no wind 
stirring, we were sure to get a shower.” Great fires are Wr- 
paratively rare in this country, and I have never seen the forma- 
tion even of cloud Bere trom such‘a cause. However, I dig 
once observe this phenomenon. Many years ago when sailing 
up the Mississippi near its mouth, in a clear and cool evening, 
after the subsiding of a “Norther,” a great fe was burning 
among the reeds on its west bank, Above the dark smoke the 
true cumulus cloud was distinctly formed. Its bright and rounded 
form was beautifully brought out in the setting sun. No other 
clouds were visible around, and these were soon left behind as 
we ascended the river. : 

If we reflect on the matter it is difficult to conceive how_clouds 
could be formed by means of fires during windy weather. The 
ascending columns could not be formed under such conditions, e 
for the heated air would be rapidly swept off, and diluted with 
the mass of air rushing past. This may be illustrated by other 
examples better known than the formation of the cumulus. 
Volcanoes are well known to produce at times clouds ae wel? as 
rains: But all the vapour or heat that Vesuvius could emit 
during an active eruption would not-produce rains wheh a strong 
and dry north-west wind was blowing across its top. So also 
the beautiful and true cumulus cloud that so often hovers over the 
Falls of Niagara is only seen in calm weather. Under favour- e 
able atmospheric conditions I have lately been informed by Dr. 
Henry Washington that the Niagara cloud sometimes gives rise 
to rains and electrical phenomena. ` The true gnferem@e seems to 
be that great fires will not produce rain, excepting “@he air is 
calm, and the dew-point high.” ROBERT RUSSELL 

Pilmuir, Leven, Fifeshire, j 4% 


A BILL TO ESTABLISH «THE METRIC 
SYSTEM OF WEIGHTS ANB MEASURES, 


“THE following Bill, prepared and brought in by Mr. J. B. 

Smith, ` Sir Charles Adderley, Sir Thomas Bazleyp Mr. 
Graves, Mr. Baines, Mr. Albert Pell, Mr. Muntz, and Mr. 
Dalglish, has been ordered to be printed by the House of 
Commons :-— ; 


e 
_ Whereas it`is desirable that the weights and measyres of the 
United Kingdom should be decimalised, and made to correspond 
with those of other countries, 

And whereas the use of metric weights and_measures is now 
legal, but no provision has been made for procuring the standerds 
of said mefric weights and measures, and for verifying and 
stamping those in use under the said Act. i 

Be it enactedaby the Queen’s most excellent Majesty, by and 
with the advice and consent of the Lords Spiritual and Temporal, 
and Commons in this present Parliament assembled, and by the 
authority of the same as follows :— 

1. From and after the expiration of { ) years after the 
passing of this Act, the length ‘of the metre to be prepared 
under the authority of the Privy Council -for Trade, verified by 
comparison with the original standard in Paris, having the’words 
and figures ‘*Standard Metre, 1871,” engraved upon dt, and 
kept in the custody of the Warden of the Standards, shall be 
and is hereby declared to be the unit or only standard measure 
of lineal extension, .wherefrom or whereby all other measures of 
extension whatsoever, whether the same be lineal, superficial or 
of pacity, shall bederived, computed, and ascertained, and all 
such measures shall be taken in decimal multiples or decimal 
parts of their respective units, j 

2. The unit of the measure of surface shall be the square of 
ten n&tres, which shall be and is hereby denominated the “ are.” 
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3. The unit of the measure of capacity, as well for liquids as 
for dry goods, shall be the cube of “a tenth of the metze, and the 
same sh&]$ be and is hereby denominated the “ litre.” r 

4. The unit of weight shall be &nd is hereby denominated the 
“gram.” A,thousand grams shall be andis hereby denominated 
the “kilogram.” A standard of the kilogram spall be prepared 
un ler the authority of the Privy Council for Trade, verifed by 
comparison with the original standards in Paris, and have the 
words "“‘ Standard Kilogram, 1871,” engraved upont, and the 
„same shall be kept in -the custody of the Warden of the 
Stangaids ° 
5. For the more convenient use of metiic weights and measures, 
it ghall be lawful to take the double and the half of all the said 
uns, aud their decimal multiples and decimal parts. 

6. The said weights and measures herby established shall be 
‘ind are hereby denominated the standard metric weights and 
measures, as shown in the table hereto annexed. 

7. Copies agd models of the same standard metre and kilo- 
gram shall be sent to the Lord Mayors of London and Dubhn, 
to the Lord Piovost of Edinburgh, and to all counties, shires, 
stewartries, ridings, divisions, cities, towns, liberties and places 
in which by law copies and models of the standard imperial 
weights and measures are required to be kept, an® to such other 
places and persons as the President of the Commuttee of the 
Pitvy Council for Trade may from time to time direct. 

8. All judges, magistrates and other person or persons who 
now are or shall hereafter be authorised by law to order or pio- 
vide copies of the present imperial standard weights and measures, 
shall at all times hereafter have hke power and authority in every 
re@ect to order and provide copies of the standard metne weights 
and measures, and to charge the expenses thereof upon the fund 
or funds, money or moneys, that would have been liable in case, 
it had been copies of imperial weights and measures that had 
been ordered or provided. 

9. All and every’ the provisions and provision which are by 
law in force with respect to the inspection, verification, reveri- 
fication, stamping, counterfeiting and modes of conviction, with 
the penaltypr penalties relating thereto, of the present imperial 
standard ¢veights dnd measures, shall apply to and be in force with 
regard to the {standard metric weights and measures in every 
respect as if the said standard metric weights and measures were 
comprised in and designated by the impertal weights and mea- 
sures in the Acts relating to such inspection, verification, revei- 
fication, stamping, counterfeiting and modes of conviction, and 
the penalty or penalties relating thereto as aforesaid. 

10. From ang after the expiration of ( ) years from the 
passing of this Act,*the imperial and all local or customary 
weights and measures shall be abolished, and every person who 
shall sell by any denomination of weights or measures other than 
thos@of the stamdard metric weights and measures, or such 
decimal multiples or decimal parts thereof as are authorised by 
this Act, shall, on conviction, be liable to a penalty not exceeding 
the sum of 48s. for every such sale. 

11, From and after the expiration of ( ) years after the pass- 
ing ofthis Act, if any person or persons shall print, or if the 
clerk of any market or other person shall make any return, price 
list, price current, or any journal or other paper containing price 
list er price current in which the denomination of weights and 
measures quoted or referred to shall denote or imply a greater or 
less weight or measure than is denoted or unplied by the same 
denomimation of the metric weights and measures under and ac- 
coiding to,the provisions of this Act, such person or persons or 
clerk of the market shall forfeit and pay any sum not exceeding 
10s. for every copy of every such return, price list, price current, 
jouinal, or other paper which he or they shall publish. 

12, As soon as conveniently may be after the passing of this 
Act, accurate tatles shall be prepared and published, under the 
authority of the Committee of Privy Council for Trade, show- 
ing the.sproportions between the imperial weights and measures 
heretofore in use and the standard metric weights and measures 
hereby established, with such other conversions of weights and 
measures as the said Committee of the Privy Council for Trade 
may deem necessary, and after the publication of such tables all 
future payments to be made shall be regulated according to Sich 
tables. ° 

13. And whereas the weights and measures by which the 1ates 
and duties of the customs and excise and other Her Majesty’s 
revenue have been heretofore collected, are different froh the 
metric weights and measures directed by this Act to be used : It 
is hereby enacted, that so soon as conveniently may be after the 
passing of this Act, accurate tables ehalf be prepared and pub- 


lished under the direction of the said Committee of the Privy 
Council for Trade, in order that the se%eral rates and duties of 
Aistoms and excise, and other Her Majesty’s revente, may Be 
adjusted and made payable according to the respective qyantities 
of the standard metric weights and measures directed by this 
Act to be used, and that on the expiration of ( ) years after 
the passing of this Act, the several 1ates and duties thereafter to 
be collected by any of the officers of Her Majesty’s customs or 
excise, or other Her Majesty’s revenues, shell be collected ande 
taken according to the calculations in the tables to be prepared 
as aforesaid, e 

14. From and after the passing of this Act, and until the use 
of the metric weights and measures shall be made compulsoty, 
the said metric weights and measures shall be deemed and taken 
to be legal weights and measures, and as such may be used for 
all purposes whatsoever. s 

15. As soon as conveniently may be after the passing of this 
Act, the metric standards to be provided under this Act shall 
be placed in the custody of the Warden of the Standards, and 
the Committee of the Privy Council for Trade shall cause the 


‘metric weights and measures in use under the present Act to bé 


verified and stamped in the same manner as the imperial weights 
and measures are now required to be. 

16. From and after the passing of this Act the ‘‘ Metric 
Wage and Measures Act, 1864,” shall be and is hereby re- 
pealed, 





FLOATING ISLANDS IN VICTORIA 


(EPS LAND isa province of Victoria. It is bounded 

by the Australian Alps on all sides except on the 
south, which the sea washes for over r00 miles. It may 
be called the Piedmont of Australia, gh fertile plains 
intersected by rivers flowing into a lake system extending 
all along the coast, and separated from the sea by a sandy 
narrow ridge, with one navigable opening. From a local 
paper, the Gippsland Times, I send the following descrip- 
tion of “ floating islands” on the lakes, 

The alluvial deposit constantly brought ‘down from the 
mountain ranges by the numerous rivers in this district, 
enables us to see a very decided process of land making 
continually going on, and thus teaches a useful lesson in 
geology. AUSTRAL-ALPINE 

Melbourne 


. “As one of the Gippsland Steam Navigation Company’s 
steamers was recently crossing Lake Wellington, the 
man at the wheel suddenly observed land right in the 
track-of the steamer, apparently only a short distance 
from the straits separating Lakes Wellington and Vic- 
toria. He called the captain’s attention to the strange 
sight, and on coming up close, the land was discovered to 
be a small island, about thirty yards in length by twenty 
broad. It was covered with a rich coating of luxuriant 
grass ; and small trees, tea tree, and bush shrubs appeared 
to be growing in profusion. The only occupants of this 
remarkable apparition were a few pigs, feeding away con- 
tentedly and apparently enjoying their novel journey by 
water. A second island of the same description, but much 
smaller, was noticed a little farther on, but this had ev- 
dently detachée® itself from the larger piece of land, or 
most probably had been separated by the rooting depre- 
dations of the porkers. From what portion of the nfain 
land this floating island came, is, of course, matter of gon- 
jecture, but it is known that a portion of the soil at Mayley 
Point, on the southern shore of Lake Wellmgton, became 
detached recently, and floated miles across the lake with 
some twenty or thirty head of pigs aboard. As longas the 
wind drove it in that direction, the ioland drifted towards 
M‘Lennan’s Straits, but a change of wind brought it back 
again, after a three days’ trip, within a mile of the spot 
from which it had broken away. We believe it is the 
opinion of the district surveyor, Mr. Dawson, that the 
area of the Roseneath run, west of Lake Wellington, has 
been increased some twenty or thirty acres by the 
addition of drift islands.” 
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WILHELM von HAIDINGER : 


®© d 

i W WLHELM von HAIDINGER is no-more, He died 

after some years of failing health, though the ill- 
ness to which. he finally succumbed on the roth of 
March was a short one. Among his veteran contem- 
poraries in the muneralogist’s craft, such as Breithaupt, 
° Karl F. Naumann, Gustav Rose, and Karl C. von 
Leonhard, he must have stood second on the ladder of 
time, the venetable Breithaupt being some four years 
his senior. His father, Karl Haidinger, was a mineralo- 
gist, and indeed was for several years Professor of Mining 
at Schemnitz. But, while Wilhelm was yet an infant, his 
father die@ at Vienna, where he had, in his latter days, 
filled a post in the Imperial Mint. 

The young Haidinger seems in some sort to have in- 
herited his father’s taste for minerals, for he joined the 
class of Mohs at Gratz, where that distinguished minera- 
logist was giving a new impetus to the study of his science 
by popularising it in what was termed a natural history 
system of classification, and by a systematic method of 
discriminating the different species of minerals; and sub- 
sequently young Haidinger went to Freiberg to complete 
his training in Mining. Count Breunner, who came to 
England in 1822, and was made a Doctor in Civil Law 
at Oxford, invited the young mineralogist to accompany 
him. He embraced the offer, and they travelled together 
through England, and together reached Edinburgh, where 
the energetic and winning character of the young Austrian, 
fresh with the lore of the famous lecture-room at Gratz, 
at once made him friends in the Northern Athens, in the 
University of which capital Jameson had already made 
Minerals a fascinating study.: Among the friends he 
there made was Mr. Allan, the wealthy banker, who 
during the next year invited young Haidinger to make 
a home of-his house while employed in translating the 
Mineralogy of Mohs into English. So after returning to 
Vienna, he once more, in 1823, came to Edinburgh, and 
made Mr, Allan’s house his head-quarters till 1827. He 
appears to have been a sort of tutor to Mr. Robert Allan, 
the eldest son of his generous friend ; and with him he 
travelled during these four years through Cornwall, and 
then through Norway, Sweden, Denmark, Germany, 
Austria, Italy, and France, -It was mainly during these 
travels that the famous collection, afterwards the pro- 
perty of Mr. Robert Greg, and now in the British Museum, 
was formed. 

During these four years he brought out his transla- 
tion of Mohs’ treatise, and wrote several Mineralogical 
papers for the Wernerian Society and the Transac- 
tons of the Royal Society of Edinburgh. Subse- 
quently he joined with his brothers in starting a 
porcelain manufactory at Elbogen near Carlsbad. Here 
he continued till 1840, still, however, bringing out from 
ume to time memoirs on new minerals or new observa- 
tions on minerals already known. The minerals Eding- 
tonite, Sternbergite, Fergusonite, Herderite, Erinite, 
Picrosmine, Johannite, Botryogen, and Hartite, are among 
those he studied and described previo to and during 
this period.e 

Th 1840 he returned to his native city, Vienna, to devote 
himgelf more exclusively to the scientific pursuits he loved. 
Thenceforward his memoirs will be found distributed at 


pretty regular imtervals through the Sitzungsberichte of the. 


Vienna Academy. 

Among the subjects that he worked at during the next 
e period of his life were the optical phenomena exhibited 
by crystals in regard to light and colour ; more particularly 
those of pleiochroism. He invented, for the investigation 
of these, the Dichroiscope, a simple but useful little instru- 
meşt, enabling an observer to examine and compare the 
different charactgrs of the absorption exercised by a bire- 
fringent crystal on light traversing it, according. as the 
plane of vibration of the light is parallel or perpendicular 

. > 


to any one of the principal sections of the crystal’ The 
description of Hauegite,a new mineral, in fact, a man- 
ganese pyrites, was given jn 1847 ; that of Kenfigottite in 
1857.. The Haidinger brushes, a subjectife phenomenon 
due to the eye itse#f, and observed in lookifig towards a 
window throtigh a tourmaline gor Nicol prism, was an 
illustration of the acuteness of his powers of observation. 
A compendious'and valuable, treatise on Mineralogy, 


brought out in 1845, to take the place of an earlieMtrea- e 


tise, was also, during this period of his life, contingally 
undergoing revision for new editions; while new investi- 
gations of minerals were also appearing under his nagne 

From the moment‘of the foundation of the Geoloffcal 
Institute for the Efnpire in Vienna, Haidinger was thg 
obvious man to lead that younger generation by whose 
labours the new Institute was to be reared and supported. 
So ‘he was its Director until some two or tlffee years ago, 
when he retired from the position’ he -had filled so well, 
with a Ritter’s rank and a well-earned pension. 

For the last twelve years of his life he had given his 
attention, alenost to the exclusion of other scientific inquiry, 
to the subject of meteorites. He laboured indefatigably 
almost to the last in, collecting specimens from any new 
falls of meteorites reported in any portion of the globe, 
that they might be added to the noble collection in 
the Imperial Museum ; and he was always at work at 
the interpretation of the strange phenomena witnessed by 
those who have described the fall of meteoritewin thy 
language or country. P 

Such is a rapid review of the main features in the 
life of a man who seems always to have been at work; 
whose pen was one of the readiest antl "busiest ; whose 
nature was ever genial and generous; and who, at the 
age of seventy-seven, has finished an honouraple life’s 
wotk, and leaves behind him a name which Aystria may 
cherish as that of one of her illustrious Sons, and which 
many an Austrian and many a foreigner will remember 
with warm respect ; while those who enjoyed nearer rela- 
tions with Wilhelm von Haidinger wil assuredly ever 
remember him with affectionate regard. 

N. S. M. 





A TUBULAR POSTAL SERVICE , 


COME large iron pipes have just been laid from the 
General Post Office to the Branch Office at Chgring 
Cross, through which pipes packages of I@iters are blown 
in either direction at will, by compressed air. These 
tubes are to be extended from Charing Gross to the 
Houses of Parliament ; and when the total expenses of 
laying pipes and of transmitting small packages through 
them is known by experience, very possibly the system 
may be extended, and letters intended for quick delivery 
may be sent by this method at a moderate charge, e 
This plan of sending messages through pipes for short 
distances has been employed in the City for many years 
in connection’ with the late Electric and International 
Telegraph Company. Seventeen or eighteen years ago, Mr. 
Latimer Clark laid down tubes from the Central Office of 
the Company in Lothbury to the Telegraph offices in 
Cornhill and Mincing Lane. By means of a steam-engine 
which worked a great air-pump, messages enclosed in 
small gutta-percha carriers, each somewhat resembling a 
sausage in shape and size, were drawn from Cornhill and 
Mincing Lane to Lothbury. Additional and smaller pipes 
were afterwards laid down by him, so that the vacuum 
could be applied to the further ends of the carrying 
pipes, in order that messages might be sent in the 
opposite direction also, They were then easily trans- 
mitted to and from Cornhill, but the Mincing Lane 
station being two-thirds ofa mile off, it was found that the 
fricteon of the air in the pipes was too great, so that carriers 
could be sent in one direction only, namely, from Mincing 
Lane to Lothbury. Some years later, when Mr. C, F. 
Varley became*engineex to the International T elegraph 


* 


T 


a 


l j 
. 
* 


( 
- 
z 
h 
z 
@ : 


April 6,871] 7 


+ 


Company, he employed compressed air to drive carriers 
to out-stations, and a vacuum to bring them back again. 
When å vacuum is employed, the ®arriers are driven by 
the ordinary atmospheric pressure only of fifteen pounds 
to the square inch, but when condensed air is employed, 
almost any pressure-may be applied, so thgt the carriers 
can be driven with enorm8us velocity. He also substituted 
felt for gutta-pércha carriers, since the latter wére some- 
time® partially melted by the heat occasioned By friction, 
and coated the insides of the pipes with‘sticky matter. 
Further, he designed some pneumatic valves ; the carriers, 
oy arriving at the end of their journey, were made to 
stwke against a brass button, the motion of the button 
set a valve to work, the valve opgned the door of the 

“chamber at the end of the pipe, the carrier then fell out, 
and dropped down on the table below. Thus the carriers 
were made te let themselves out when they arrived af the 
end of their journey, by which plan much hand labour on 
the part of assistants was saved. These improvements 
worked well, and are working well at the present time. 
Seven or eight City telegraph stations have been thus 
pneumatically connected for many years, 

But a further improvement in the system has been made 
within the past year or two by Mr. C. W., Siemens. He 
lays down the pipes in circuits, and has pressure in the 
rear, and a vacuum in front of each carrier, so that as the 





motive forces all act in one direction, there may be 
several carriers flying through the tubes at the same time. 
If these carriers were not stopped anywhere, they would 
all find their way back to the central station. He has imm- 
vented also a “shunt,” whereby any intermediate station 
can stop its own carrier, and pick.it out of the tube with- 
out interfering with the motion of other carriers which 
may be flying through other parts of the circuit. Sup- 
pose the carriers to be three minutes apart in point of 
time, and that five stations are on the circuit, each station 
knows at what time its own carrier is due, so is able to 
take it out without interfering with other carriers. If the 
carriers be not sent at regular intervals of time, the re- 
ceivjng station can be told when its carrier is started, by 
telegraph. The plan of picking out the carriers is simple, 
and the principle may be explained by the aid of the 
accompanying diagram, A B is the main tube, and the 
direction taken by the carriers is denoted by the arrows ; 
KK and NN are meta! plates, between which te two 
short tubes D D and E H slide in an air-tight manner. 
These two short tubes are attached to a lever joint. When 
the assistant does not wish to intercept a carrier, the 
tube D D is left in the place occupied by the tube E H 
in tĦe cut, and D D being open at both ends, carriers 
pass through it without interception. «Upon sliding E H 
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into the -gap inethe main tube however, the carrier is 
stopped by it. It is brought to a standstill very Bently, 
because it compresses some air in front of itself, which 
air issues with restricted freedom through the*hole HP; 
thus the carrier makes for itself an air-cushion te break 
the violence of the blow. When the carrier is caught, the 
tube D D is brought into the line of the main tube, 
after which an air-tight door in the side of E H is opened, 
and the captured carrier, with its messages, is taken out. 


For short distances to and from telegraph stations near 


the Bank and the Post Office, the pneymatic tubes are 
from one-and-a-half to two-and-a-half inches in diameter ; 
they vary in diameter according to distance. But the one 
large Siemen’s circuit at present laid in London goes from 
Telegraph Street to Charing Cross and back, the General 
Post Office and the Temple Bar Office bein% the inter- 
mediate stations; this sipe is three inches in internal 
diameter. The carriers ravel at the rate of about a mile 
in three minutes, but the rate varies with the pressure, 

It may be asked why these pneumatic tubes are useful 
in connection with telegraphic offices? The fact is, that 
there are many disadvantages in sending messages very 
short distances by the electric telegraph. Suppose one 
telegraphic wire be suspended between two stations half a 
mile apart, and another be suspended between two stations 
three hundred miles apart ; let thirty.messages be received 
all at once for transmission over each of these two wires, 
it is plain that some of these messages will have to wait 
half an hour before their turn comes to be signalled over 
the wire. The public will not complain of a delay of half 
an hour in the delivery of a message in a town three hun- 
dred miles off, but they would make a great outcry if a 
message took half an hotr to go half a mile by the electric 
telegraph. Therefore, it is the simplest antl most expeditious 
plan for the central telegraph station in a great city to 
blow the messages bodily through tubes, to branch stations 
not far off; the plan saves time and saves labour. Com- 
plaints published in the newspapers about delays in tele- 
graphic messages, refer for the most part to telegrams 
sent from one part of London to another, and the delays 
are often caused by the pressure of a sudden influx of 
work upon particular wires. WILLIAM H HARRISON 


i NOTES” 

We learn that the volume containing the various observations 
of the recent total eclipse will be edited by the Astronomer 
Royal. 


It is stated that Mr. Abel, Prof. Ramsay, and Mr. Huggins, 
have been invited to lecture this year to the members of the 
British Association at the forthcoming meeting at Edinburgh. 


THE meeting of the Royal Colonial Institute on Monday is 
likely to have a practical resuit. The paper read was by Mr. 
Hyde Clark on the ‘“‘Appomtment of a Reporter on Trade 
Products for the Colonial Office.” After an mteresting -dis- 
cussion the President, Lord Bury, M.P., on the part of the 
Council, propgsed that a Committee should be named to apply 
to the Secretary of State for the Colonies for such a department, 
and for ‘the provision of a Colonial Myseum on the same ta is 
as the departnfent provided at the India Office for India, 


AT the last anniversary meeting of the Chemical Seciety it 
numbered 551 ordinary members -and 36 foreign members. 
Six of the former have withdrawn from the Society,—on the 
other hand forty-two *new members have been elected into the 
Society. It has lost five ordinary members by death, viz., Mr. 
George Jolley, Dr. W. A. Miller, Dr. Aug. Matthiessen, Dr. 
J. S. Muspratt, and Mr. W. W. Rouch; and the deaths must 
also Be recorded of two foreign members, viz., Prof, Gustav 
Magnu§ and Prof, Weltzien. The electign of the president, the 
officers, and the other members of Council for the ensuing year 
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was “then proceeded with, and the following is the list of the 


* ‘gentlemen elected :—President : Frankland, E., D.C.L., F.R.S.. 


Vice-Presidents, who hive filled the office of Presidents Brodig, 


` Gir B. C.p F.R.S. ; De la Rue, Warren, Ph.D., F.R.S. ; Hol- 
* mann, A: W., D. C. L., F.R.S. ; Playfair, Lyon, Ph.D., C.B., 


F.R.S. ; Williamson; Ai W., Ph. D.; F.R.S. ; Yorke, Col. P., 

F.R.S. "Nice Presidents : Debis H., Ph.D., F, R.S.: ilbert, 
J. H., Ph.D., F.R.S. ; Noad, H. M., Ph.D., F.R.S. ; Odling, 
W., M.B., ERS. ; Redwood, T., Ph.D. ; Stenhouse, J., 
Ph.D., F.R.S. Secretaries: Harcourt, A. Vernon, M.A., 
E.R.S. ; Perkin, *W. H., F.R.S. Foreign Secretary: Müller, 
H., Ph. D., F.R.S. Treasurer : Abel, F.A., F.R.S. Atkinson, 
E., Ph.D. ; Bassett, H. ; ; Bloxam, C. L. ; Dupré, A., Ph.D, ; 
Field, - E., F.R.S.; Holzmann, M., Ph.D. ; ; M‘Leod, H:s 
Mills, E. J.3 D.Sc. ; Roscoe, H. E., PhD. F. R.S. ; Russell, 
W. J., Ph.D. ; Smith, R. Angus, PhD., F.R.S. ; Voelcker 
‘A., Ph.D., F.R.S. 


Dr. GEORGE Burrows, F.R.S., Physician Extraordinary to 
the Queen, has been elected President of the Royal College of 
Physicians, in succession to Sir James Alderson, 


A THIRD (revised) edition is now in the press of Mr. Darwin’s 
“Descent of Man,” 


: MR. James CROLL calls our attention (2 propos of our notice 
of his paper ‘f On the Cause of the Motion of Glaciers,” No, 68, 
-p. 309) to the fact that he does not conclude the age of the sedimen- 
‘tary rocks to be-1,036,800, 000 years, but assumes the period—for 
reasons stated on a former occasion—to be only 100,000,000 
years. The drift of the paper was to point outa “new method” 
of determining the (mean) thicknes of the sedimentary rocks. 
The method leads tothe conclusion that their thickness cannot 
be much over 2,500 feet ! 


Dr. HOOKER has just started on a botanical expedition of 
eight or ten weeks into the interior of Morucco, a hitherto almost 
untried field. He is accompanied by Mr. R. Ball and one of 
the gardeners from Kew to assist in collecting plants, 


. WE learn from the Pournal of Botany that Dr. Karl Hench 
Schultz-Schultzenstein, of Berlin, one of the most eminent 
botanists in Germany, was found dead in his bed on the morning 
of March 23rd. He had been engaged at his desk till past mid- 
night. The deceased, though in his seventy-third year, was 
remarkably active, and was lecturer on physiology, as well as 
on botany, in the University of Berlin, with which he had been 
connected since 1822, 


T HE Medical Scholarship for Women in Edinburgh University 
of the value of So/. for three years, offered for competition by 
Mrs. Garrett Anderson, M.D., and two other ladies, has been 
gained by Miss Annie Barker, daughter of Dr. Barker of Alder- 
hot. It was awarded according to the results of the preliminary 
examination in Arts in the University. 


We learn from Paris that M. W, De Fonvielle was sentenced 
to death by the insurgents’in consequence of an article published 
“in the 7imes of March 27. We have however hl the satisfac- 
tion of receiving | from him this week our usual budget of Paris 
news, , The only men of geience who have ranked with the insur- 
gents are M. Le Français, a former teacher in an elefnentary public 
school, M, Jules Allix, inventor of a new system of orthography, 
M. Charles Emmanuel, who opposes the theory of the rotation 
òf the earth from west to east; Dr Robault, a homeopathic 
practitioner, and M. Leroy, a 
Wachette and Co. for reading for the press. A false rumour was 
circulated in the Quartier Latin that they were to send a delegate 
to take possession of the Observatory, the Ecole de Médecine, 
the Ecole de Droit, College de France, Institute, and Jardin des 
Plantes® All these establishments have, however, been deft un- 
disturbed i in the handsof the scientific authorities, 
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a foreman: employed by Messrs. ` 


LAST week the. Fournal Officiel a the insurgents printed the 
account of the sitting of he Institute. But ‘‘ reactionary ” 
papers having sharply “ommented on the piracy, thee Oficial ab- 
Stained from mentioning tie sittings of thas assembly. The 
students have to a mgn ganked amongst the defenders of order. 
Almost every qlucsnonal establishment is closed during ‘‘the 


e- 


revenge qf science” proclaimed by the Commune. Pupils of œ 


the Polyteghnic School were sent home, lectures at the Sorponne, 


College de France, and Conservatoire des Arts have been stopped. ® 


Libraries are closed, and ng books are being published or selling 
in Paris. There is no question of reform as long:as the rebels 
enjoy their rule, and the Garde Nationale their thirty sous anlay. 


THE Hunterian Prbfessor of Comparative Anatomy at thê 
Royal College of Surgeons concluded his course on the Characters 


and Modifications of the Teeth of Mammalia on Wednesday, the 
2gth?ult. In the last lecture the methods of drawing inferences as 


to the affinities and habits of extinct animals from dental 
characters were illustrated by the much controverted case of 
Thylacoleo carnifex of Owen, an extinct Australian marsupial, 

known at pr&ent only by its skull and teeth. The animal is 
supposed by its original describer to have been one of the fellest 
and most destructive of predatory beasts, and to exemplify the 
simplest and most effective dental machinery for predatory life and 
carnivorous diet known in the Mammalian class, a proposition 
which Prof. Flower contested, showing by comparison with @ll 
the recent marsupials, that its affinities are with the existing di- 
protodont species (kangaroos, potaroos, and phalangers}, none of 


which are purely predaceous and carnivorous, and that, therefore, - 


there can be no reason for inferring that 7#¢paco/eo had such 
habits, unless any special modifications of its teeth ~towards the 
carnivorous type could beindicated. This was, howeves, shown 
not to be the case, by comparison with all varius known 
truly predaceous carnivores, whether belonging to the filacental 
or to the marsupial type of mammals. There are, therefore, no 
grounds for the assumption on which the namgvof the animal is 
based. But, on the other hand, neither can it, “according to 
Prof. Flower, be classed among herbivores in the ordinary sense 
of the word ; and all arguments against its ‘‘herbivority ” de- 
rived from the structure of its molar teethghave‘ho bearing on 
the proof that it was lion-like in its habits, as there are numerou$ 
alternative suppositions. Indeed,the teeth of this remarkable 
animal are so highly specialised and unlike thosemf any actually 
existing species, that it is impossible from analogy with recent forms 
to deduce its mode of life with any certainty, its grganisation 
having i in all probability been in conformity with some gurround- 
ing conditions which have now passed away. - e: 


AT a meeting of the American Ethnological Society of New 
York, held in October 1869, a cominitfee was appointed for the 
purpose of organising a new body upon the basis of the society 
just mentioned, to be entitled the Anthropological Institute of 
New York. Th committee lately issued invitations to the 
members of the Ethnological Society, and others interested, to 
attend at the house of Mr. E. G. Squier on the 19th of March, 
in order to complete the proposed arrangements by adopting a 
constitution and by-laws, to be formally presented to the meeting. 
In the present interest which attaches to studies relating to the 
past and present history of mankind and the developmept of 

civilisation, it is much to be hoped that this new society will 


establish itself on a firm foundation in New York, and carry out i 


the mission projected for it by its founders. 


Fo some years Dr. Burmeister, an eminent German naturalist 
and physicist, 
in charge of the National Museum in that city, and by his 
nvestigagions and publications concerning specimens belonging 
to the Museum has given to it a great reputation. &muite 


recently, as we learn’ from Pra sas Weekly, a myrderous . 


ad 


from Halle, has resided in Buénos Ayres,” 
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attack ewas ae upon him by ane of his servants, whicli? 
was happily frustrated ; but the newspaper comments upon 
the transaction developed the existence of so much animosity 
or jealousy toward foreigners on ¢he part pf the people that 
the doctos has finally determined to “resign his position and 
return tô Germany. Dr. Sarmiefto, the President of the Re- 
public, it is s@id, has endeavoured to change this determination, 
but apparently without effec. In parting with er, Burmeister, 
Buenos Ayres, will lose one who has given to the cqimtry that 
position in science through his writings that -Dr.-Saygniento has 


* in literature, and his loss will not easily be made good. It is an 


Kye. 


intesesting fact that both the Nationgl Museums of Chili and of 
the Argentine Republic are presided over by German naturalists, 
thasdirector of the latter being Dr. R. L, Phillippi, well known 


Ri the scientific community. m 


IN June next Professor Birkett will commence his course of 
lectures on the, Nature‘and Treatment of New Growths, at the 
Royal College of Surgeons, on the conclusion of which Mr. 
Hulke will deliver three lectures on the Minute Anatomy of the 


WE leam from the British Medical ¥ournal that Dr. E. Klein 
of Vienna has been appointed Assistant Professor in the new 
laboratory in connection with the Brown Trust for Experimental 
Pathology, which is about to be erected in London. Dr. Klein 
has been Professor Stricker’s assistant for several years, and has 
contributed much to that author’s ‘* Handbook of Histology,” now 
bing published in English by the New Sydenham Society. By 
this change, Austria will lose and this country gain one of the 
most promising of young histologists. As an investigator and 
teacher of the structure of tissues, Dr. Klein has been for several 
years held in mitch esteem in Vienna. 


THE following are the arrangements for the Telni at the 
Royal Inggjtution of Great Britain after Easter, 1871 :—On 
Tuesdays, April fs and 25, and May 2, William Pengelly, F. R.S., 
will deliver three lectures “On the Geology of Daali, 
especially of thes New Red Sandstone.” On May 9 and, 16, 


‘Charles Broéke, F.R.S., will lecture ‘‘ On Force and Energy.” 


On May 23 and 30, and June 6, the Rev. Professor Haughton, 
M.D., F.R.S., will Jecture “f On the Principle of Least -Action 
in Nature, Tllustrated by Animal Mechanics.” On Thursdays, 
Mpril 20 to June 8, Professor Tyndall, LL.D., F.R.S., wil 
deliver eight lectures ‘On Soupd ;” and on Saturdays, April 22 to 


un®1o0, T, N. Lockyer, F.R.S., will deliver eight lectures ‘‘ On 
J » J qockyer, ’ g 


Astronomy.” The lecture hour is three o’clock, The following 
are the probable arrangements for the Friday evenings after 


_ Easter, 1871, to which members and their friends only are 


admitted !—April 21, Professor Blackie, F.R.S.E., “On the 
Pre-Socratic Philosophy.” April 28, Professor Odling, F.R.S. 
May 5, W. R. S. Ralston, M.A., Trinity College, Cambridge, 
s ©n Russian Folk-Lore.” May 12, Professor Huxley, F.R.S. 
May 19, Colonel Jervois, R.E., C.B., Secretary of the Defence 
Committee, and Deputy Director af Fortifications, ‘On the 
Defence of the United Kingdom.” “May, 26, "Sir J. Lubbock, 
Bart, M.P., F.R.S., “On Relationships.” June 2, Professor 
Thomas Andrews, F. R. S., Principal of Queen’s College, Bellast, 
** On the Gaseous and Liquid States of Matter.” June 9, Pro- 
fessor Tyndall, LL. D., F.R.S, i 


ProF, WINCHELL, director of the Geological Survey of 
Michigan, has lately presented a report of the progress of 
the survey from its inauguration, May 1869, to November 
1870. He sketches an outline of the nature and extent of 
the researches he proposes in connection with the investi- 
gations, and expresses a desire for sufficient appropriations to 
enable him tô complete his work in the shortest possible time, 
two years being suggested as sufficient with proper means. His 


plan includes, in addition to pure geology and min@alogy, 
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such subjects as palæontology, climatology, natural hist 
ethnology, &c. The sum of 61,300 dols. is asked for wy the 


Professor for the purpose of completing his field work, as well ase 


s preparing the necessary maps and illustrations for hi? report. 


® We have information of the departure of M. Micluaho Maclay, 
of Russia, in the Russian steamer. Witiaz, for a seven or eight ° 
years’ cruise in the Pacific—the first two of which are to be 
expended in the investigation of the island of New Guinea, 
This region, as is well known, abounds in objects of natural 
history of the greatest interest, although comparatively little, 
so far, is known of its features in detail, è 


THE Royal Belgian Academy of Science, Letters, and the 
Fine Arts has just issued its thirty-seventh Aznuaire, containing 
a historical sketch of the Academy, and biographical sketches of 
the following members who died during the yeay :—Frangois 


Joseph Navez, painter, with a list of his works and pupils ; 


Edward Ducpetiaux, political economist and prison reformer ; 
Charles-Fréd, -Phil. von Martius, the celebrated botanist ; Edouard 
Gerhard, philologist and archxologist; Prudens Van Duyse, 
poet; and Charles Aug. de Bériot, composer. 


THE new explosive dualin has been used in the blastings re- 
quired for the great Hoosac tunnel in the United States. Over 
1,000lb. have been exploded since December 1, and it appears 
to possess the full strength of nitro-glycerin, besides being per- 
fectly safe from any ordinary blaster to handle. It will not 
explode by concussion, and can be tamped as hard as powder 
with perfect safety. There seems no reason why it will not 
eventually entirely supersede common powder for all blasting 
purposes, : 


THE Scientific American announces a substitute for lime in 
the lime-light of the oxyhydrogen jet. It 2Spears that`a prism 
cut out of the mineral dolomite will emit a light as powerful if 
not superior to the calcium light. The dolomite is made up of 
nearly equal parts of the carbonate of lime and magnesia, and 
the combination of these two earths produces effects superior to 
what can be obtained from either of them alone. The light is 
said to be suited for photographic purposes, especially for copy- 
ing pictures, As dolomite-is an abundant rock, its application 
for purposes of-light may prove of peculiar value. 


THE report of the Manchester Field Naturalists’ Society for 
1870 has, according to the Secretary, ‘‘ little to say except that 
the year’s proceedings have been marked by smoothness anl 
success, with no particular incidents to give it distinction above 
preceding years, and certainly without any of an infelicitous 
kind,” The meetings have been well attended ; there has been 
a considerable entry of new members; and the Treasurer's 
report is satisfactory. The report is taken up with brief rdésumds 
of the proceedings at each meeting, and a summary is given of a 
useful paper by Mr. R. B. Smart ‘* On the Variation of Species ” 
in the vegetable kingdom. We much regret that, from a society 
numbering its members by hundreds, we cannot obtain a pro- 
portionate amount of work ; indeed many of the smaller bodies 
put the Field clubs of our large towns to shame in this respect. 
Mr. Grindon’s é‘ Flora of Manchester” is not only out of date, 
but also out of print; and a complete fauna and flora of the 
district would ke both useful to naturalists. and creditable *to the 
society. Surely among so many members some may be, found. 
both able and willing to undertake such a work. We abserve 
that the Secretary, in the present report, speaks of plants, by. 
their English names, some of which are of his own invention. 
As their scientific equivalents are omitted we are left in the dark 
as to some of them; ‘“‘dimplewot” is, we believe, Cotyledow 
umbilicus, but “ blushwort” baffles our ingenuity. The Presi- 


dent for 187r is Mr. Thomas Turner, F.L.S., and Mr. 
Grindoh continues to act as Secretary, ` - Sa ; 
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Tue time for the trial of machines for separating the fibres of e° 


the Rhea plant which are to be sent in by competition for the 
e Indian Government prize af 5,000/., has been postponed till 
April 1872. It is requested that notice of intention to compete 
be given before May of this year. Arrangements have beam 
e whe for sipplying some of the plant to intending competitors. 

° me f i 


-~ 





THE FIRST GERMAN NORTH POLE 
: EXPEDITION i 


NUMBERof Petermann’s “ Mittheilungen” published 

in January 1871, consists of an account of the first 
German, North Pole Expedition by Captain Koldewy 
and Dr. A. Petermann. The vessel in which this expedition 
was undertaken was the Germania, a cutter of only eighty 
tons burde&, ‘Twelve persons sailed in her, Captain Kol- 
dewey, the commander of the party and joint author of the 
present memoir, R. Hildebrant, chief mate, and ten sailors. 
They startéd from Bergen May 24, 1868, the Swedish expe- 
dition sailing about the same time inasteamer. The voyage 
extended over four months. Dr. Petermann considers that 
the only practicable routes to the North Pole are either 
through Behring’s Straits or the sea between Greenland 
eo Spitzbergen., The latter was attempted by the Expe- 

ition, : 

The year turned out to be a most unfavourable one, 
the sea being more than usually obstructed with ice. 
After vainly attempting to reach the east coast of Green- 
land, the Germania crossed over to Spitzbergen, but was 
stopped by pack-ice. Greenland was again visited with 
a like result; but on a second trial of the Spitzbergen 
route a fortunate break in the ice occurred, and on 
September 14, lat. 81°5 was reached, this being the 
highest point eve? Yet attained by a ship, although with 
sledges 82° 45 was reached by Parry in 1827. The east 
coast of Spitzbergen was visited by means of the straits 
(Hinlopen Strasse) which sepirate the smaller northern 
portion of this group of islands from the larger southern 
portion. Here a new island was discovered, and the 
surrounding coast-line mapped. Dr. Petermann names the 
island William Island, and the straits which separate it 
from the mainland Bismark Straits ; we also find on the 
map Augusta Bay and Cape Moltke. Dr. Petermann re- 
joices greatly that the Germans have thus at last left 
their mark on the map. He says that it has been very 
trying to him to have seen for the last thirty-two years in 
maps of all parts of the world containing new geographi- 
cal discoveries no names but “ Victoria,” “ Wellington,” 
“Smith,” “Jones,” &c. Captain Koldewey’ describes 
the glaciers of Spitzbergen as differing from those of 
Switzerland in the following points:+-They for the 
most part stretch right down into the sea, where they 
end in a perpendicular wall. The upper surface is 
somewhat polished and free from all roughness and 
steep ice blocks,. Moreover in the glaciers examined 
at‘ Augusta Bay and William Island there are no 
crevasses, Moraines are present, those of the great 
glacier in Augusta Bay consisting of limestone and basalt. 
The actual scientific results of the expedition are very 
small, owing to the badness of the weatheg Some frag- 
mentary monthly isothermals of sea temperature have 
been gonstructed by Qr. Petermann from the observations 
made during the voyage, and are marke@ on the two 
maps “vhich accompany the memoir. Captain Koldewey 
consi@ers‘that the route bythe East coast of Greenland 
is the one which should be attempted by future expedi- 
tions. The route north of Spitzbergen is impracticable, 
because a branch of the Gulf Streanfhere meets directly 
the cold polar current, and a barrier of ice is the result. 
For further exploration he advises the employment of a 
schooner rigged vessel of from 150 to 209 tons, with 
auxiliary steam power, . 
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REPORT ON DEEP-SEA RESEARCHES 


Carried on during the months of Fuly, Auzust, and September, 
1870, in H.M. Surveying Ship “ Porcupine” ` 


By W. B. Caftvenrer, M.D, F.R.S., AND J. Gwyn 
i JEFFrgys, F.R.S. m $ 
: (Con@uded from pe 417.) e 
\ E commended our observations gn the morning of Oct. 1 at 


the point of greatest depth (Station 65), The temperature of æ 


the surface at 6 A.M. was only 63°, which was at least eight 
degrees lower than the average temperature’at that hour@ithin ə 
the Mediterranean. The"bottom temperature at 198 fathoms was 
54°'5 ; and the specific grafity of the bottom water was 10482, 
The coincidence both in temperature and specific gravity with the 
bottom-water.at Station 64 was thus very close. The place*of 
the ship having been determined by angles taken with the shore, 
the rate of the surface-movement was tested as on former occa-® 
sions ; and was found to be 1'277 mile per hour, its direction 
being E. } 5S. The ‘current drag” was then sunk to 150 
fathdins,—the greatest depth at which it was thought safe to use 
it; and the boat from which it was suspended moved E. $ N. at 
the rate of o0‘840 mile per hour. This observation indicated a 
very considerable retardation in the rate of i#-flow ; but gave no 
evidence of an_ozf-flow. It did not, however, negative the in- 
ference deduciBle from the temperature, and still more from the 
specific gravity of the water beneath, that an out-flow takes place 
in that lowest stratum which we could not test by the “ current 
drag.” 

We then steamed across the deep channel towards the Spanish 
side ; and passing a bank of 45 fathoms which rises near its 
middle, we sounded again at Station 66, about six miles to the 
northward of Station 65. The surface-temperaturé at 9 AMI. was 
here found to have risen to 69°; and since not more than half 
this increase could be attiibuted, according to our experience 
elsewhere, to the increase of direct solar radiation at this period 
of the day, the cause of the additional elevation kas to be sought 
elsewhere. The length of sounding-line run out was 147 fathoms; 
but on attempting to reel it in, the lead was found to have fixed 
itself between rocks ; and all Capt. Calver’s skill in the thanage- 
ment of his ship proved mnadequate to free it. Ms wé"wvere thus 
anchored by our sounding-line, it was requisite to set durselves 
free, by putting a breaking strain upon it; and we thus 
lost, with the lead, one of our water-bot{les, and a pair 
of thermometers, one of which was specially vald by us as 
having been used throughout the orcupine Expedition of 1860, 
in which the temperature soundings had proved of peculiar im- 
portance, The ‘‘current-drag” was here let down to 100 
fathoms ; and the boat from which tt was sugpend&l moved alon 
in the direction of the surface-current, and at the rate of 1°2 
mile per hour, which was almost, precisely that of the surface- 
current in the previous observation. re ® 

Deeming it important to obtain the temperature and specific 
gravity of the bottom-water on the Spanish side of the deeper 
portion of the channel, we slightly shifted our ground, and again 
let down our lead, with thermometers and water-bottle, at Station 
67, where the depth proved to be 188 fathoms, On beginaing 
to reel in the line, we found the lead to have anchored as before, 
and for some time feared that we should sustain a second loss 
of the water-bottle and thermometers attached to it. The megns 
taken by Captain Calver for its extrication, however, proved on 
this occasion successful; and we had the satisfaction of seeing 
the whole apparatus safely brought up,—the lead bearing evident 
marks of having been jammed between rocks and then violently 
strained. The temperature of the bottom proved to be 55°73, 
that of the surface being 73°; and the specific gravity of the 
bottom-water was 10281, that of the surface being 1026°8. 
Here again, therefore, the evidence afforded by the tem- 
perature and specific gravity of the bottom-water was conclusive 
as to its Mediterranean character. Its density corresponded 
rather with that of the bottom-water, than with that of the inte:- 
mediate stratum, at the oppone end of the Strait ; but the more 
rapid westerly motion of the latter would seem to indicate 
that the water which here flows over the ‘‘ ridge” is derived from 
it, rather than from the deeper layer, and that its diminution in 
density is due to the dilution it sustains in its course. In either 
case, the denser Mediterranean water discharged by this under- 
current must flow up-hill; but the incline is so gradual that a 
veiy small force, if constantly sustained, would suffice to pro- 
duce ti elevation needed to carry it over the ridge. 
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Whfist we-were prosecuting these enquiries, our ‘atrention was 
attracted by the long chains of aggregate salpæ which were float- 
ing close to the ship near the surface of the very calm sea, We 
were able to collect four or five diferent spegies of these, and to 
submitehem during life to microscopie examination. The re- 
versal of the direction of the cncyjation took place in all at m@re 
regular interval§ than we have usually found to be the case in the 
compound a&cidians ;'and we were Able to distinguish an un- 
mistakable rudimentary eye, which had not, We believe, been 
previously noticed. We ae to be able hereaftgr, by the 
detailed study of these specimens, to make some additions 
to the knowledge previously acquired of this very interest- 
ing gioup. As the nature of the bottom put it out of the 
qu&tion to attempt to dredge on®his mdge, our only means 
of investigating its zoology lay in the use of the ‘‘hempen 
tfaøgles” A “sweep” taken with these brought up a: few 

- echinoderms and polyzoa of no: special Jjnteiest. 

e . We now took our final leave of the Mediterranean basin with 
mingled feelings of disappointment and satisfaction. The zoolo- 
gical results of our cruise had been by no means equal to our 
expectations but, on the other hand, we could conso.e ourSelves 
with the belief that our determination of the peculiar physical 
conditions of this great inland sea, and in particular our eluci- 
dation of the mystery of the Gibialtar current, would be fairly 
regarded as a success. And we venture to think that this will 
be admitted by such as may follow us through the discussion of 
general results, to which we shall presently proceed. 

As Captain Calver considered himself bound not to make any 
unnecessary delay in returning homewards, and to take every 
advantage of the continuance of the fair weather and favourable 
breeze which we enjoyed during nearly the whole remainder of 

ur voyage, we were reluctantly compelled to give up the idea of 
prosec&iting any further researches ın the Deep Sea ; and devoted 
ourselves to the examination of the specimens previously col- 
lected, and to the correlation of our temperature and other results, 
~—specially directing our attention, however, to the suface- 
temperature ofe the enzbouchure of the Strait, with the view of 


® ascertaining whether a sudden aX would be observable on quit- 


ting it, corresponding to the vzse which had been noticed on the 
outwarll voyage on entering it. This change proved to be 
very deciffed. .@is we kept along the southern coast cf Portugal 
toward? Cape St. Vincent, the surface-temperature averaged 
73°"5. At 6 P.M. we were turning the corner of the Cape, 
and found thee surface-temperature 72°°5. And at 8 P.M., 
when we wre fairly in the Atlantic, we found that the surface- 
temperature had fallen to 69°, thus showing a difference of 4°°5. 
On the followmg day, when we were off Lisbon, the surface- 
temperature was 6985 ; and it gradually diminished as we pro- 
ceeded northvards gom that point. Although the season of the 
@ear led us to expect a rough passage acioss the Bay of Biscay, 
the weather continued remarkably fine until we reached the 
** @hops of the Channel,” where we fell ın with rather a fresh 
breeze ; this not interfere, however, with our anchoring at 
Cowes on the afternoon of the next day (October 8th), after ‘an 
absence of just two months, during which a greater number of 
most important public events had occurred than had ever before 
beep crowded within so short a period. 

General Oceans Corculation,—The difference as to level and. 
density between two bodies of sea-water, which produces the ver- 
tigal circulation m the Strait of Gibraltar and the Baltic Sound, 
may be brought about otherwise than by the-excess of evapora- 
tion which maintains it in the one case, or by the continual 
dilution with fresh water which maintains it in the other. It 
may be easily’shown that a constant and decided diference of 
temperature must have exactly the same effect. Let the Medi- 
terianean basin be supposed to be filled with water of the same 
density as that of the Atlantic and up to the same level.; and to 
be then cooled down below the. freezing-point of fresh water by 
the withdrawal of solar heat, whilst the surface of the Atlantic 
continues to be heated as at present by the almost tropical sun- 
shine of the Gibraltar summer. The cooling of the Mediterranean 
column, reducing its bulk without any diminution of weight, 
would at the same time lower its level and increase its density. 
An in-draught of Atlantic water must take place through the 
Strait to restore that level ; but this in-draught would augment 
the weight of the column, giving it an excess above that ef the 
column at the other end of the Strait; and to restore the equi- 
hbrium a portion of its deeper water must be forced out as an 
under-current towards the Atlantic, thus again reducing the sur- 
face-level of the Mediterranean. Now, so long as thë warm 


- 9% 


Atlantic water which comes in to maintaii that level ig in*#s 
turn subjected to the same cooling, with consequent lowering of 
level and increasé of density, so loig would the vertical pressures* 
of the two columns, which would be gpeedily restored ‘to equi- 
dibrium if both basins were subjected to the same heat or the 
same cold, remain in a constant state of inequality-; dnd so lofig, , 
therefore, must this vertical circulation continue, ° 

Now, the case thus put hypotheticall has a real existence, 
For the Mediterranean, cooled down by the withdrawal of solar 
heat, let us substitute the Polar basin, and for the Atlantic, the 
Equatorial Ocean, The antagonistic conditions of temperature 
being constantly sustamed, a constant interchange between polar 
and equatorial waters through the seas of the Temperate Zene 
must be the result. The reduction in the temperature of the 


. Polar column must diminish its height whilst augmenting its den- 


sity ; and thus a flow of the upper stratum of equatorial water 
must take place towards the {poles to maintain the level thus 
lowered. But when the column has been thus restored to an 
equality of height, it will possess such an excess § weight that 
its downward pressure must force out a portion of its deeper 
water; and thus an underflow of ice-cold water will be occasioned 
from the polar towards the equatorial areas, i 

The agency of polar cold will be exerted, not merely in re- 
ducing the bulk of the water exposed to it, and thereby at the 
same time lowering its level and increasing its density, but also 
In imparting a downward movement to each new surface-stratum 
as its temperature is reduced, whereby a continual in-draught 
will be occasioned from the warmer surlace-stratum around. For 
the water thus newly brought under the same same cooling in- 
fluence will descend in its turn; and thus, as the lowest stratum: 
will be continually flowing off, a constant motion from above 
downwards wilj continue to take place in the entire column, so 
long as a fresh stratum is continually being exposed to the in- 
fluence of surface-cold. ae ; 

On the other hand, the agency of equatorial, heat, though 
directly operating on only a thin film of surface-water, will 
gradually pump-up (so to speak) the polar water which has 
reached its area by creeping along the deepegt parts of the inter- 
mediate oceanic basins. For since, as already shown, an in- 
draught of the upper stratum surrounding the polar basin must 
be contmually going on, the place of the water thus removed 
must be supplied by water drawn from a still greater distance ; 
and thus the movement will be propagated backwards, until it 
affects the upper stratum of the equatorial basin itself, which will 
flow off pole-wards, bearing with it'a large measure of heat. The 
cold and dense polar water, as it flows in at the bottom of the 


‘equatorial column, will not directly take the place of that which 


has been draughted off from the surface ; but this place will be 
filled by the rising of the whole superincumbent column, which, 
being warmer, is also hghter than the cold stratum beneath. 
Every new arrival from the poles will take its place below that 
which precedes it, since its temperature will have been less 
affected by contact with the warmer water above it. In this way 
an ascending movement wil be imparted to the whole equatorial 
column,. and in due course every portion of it will come under 
the influence of the surface-heat of the sun. This heat will 
of course 1aise the level of the equatorial column, without aug- 
menting its absolute weight ; and will thus add to the tendency 
of its surface-stratum to flow towards the lowered level of the 
polar area. But as the suger-heating extends but a short way 
down, and asthe temperature of the water beneath, down to the 
“stratum of intermixture,” is very moderate, whilst the water 
below that stratum is almost as cold as that of the polar basin, 
it is evidently in the latter that the force which maintains this 
vertical circulation chiefly originates. 

Here, then, we have a vera causa for a general oceanic cir- 
culation, which being sustained only by the unequal distribution 
of solar heat, will be entirely independent of any peculiar dis- 
tribution of land and water, provided glways that this dees not 
prevent the fre communication between the polar and equatorial 
oceanic areas, at their depths as well as at their surfacee That - 
this agency has been so little recognised by Paysical geographers, 
we can only attribute to the prevalence of the erroneous idea of 
the uniform deep-water temperature of 39°, of which the tem- 
perature-observations made m our expeditions of 1868 and 1869 
have shown the fallacy, Until it is clearly apprehended thas 
sea-water becomes more and more dense as its temperature is 
reduced, and that it consequently continues to sink until it freezes, 
the immense motor power of polar cold cannot be apprehended. 
But when once this has been clearly recognised, it 1s seen that 
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the“application of cold at the surface is, in the case of sea-water, 
precisely equivalent as a moving force to the application of Heat 
hz the bogom, the motor powe? of which is universally admitted, 
—being practically utilise, in keeping up the circulation through 
the hot water warming apparatus now in general use.*. «Thee 
emdévement fhus maintained would not, on the hypothesis, be:a 
rapid one, but a gradual creeping flow; since the absence of 
limit would prevent the’power which sustains it from acting as 
an accelerating force, as it would do if the equatorial and polar 
areas were connected only by a narrow channel, like the Atlantic 
Ocean and the Mediterranean Sea. 
° That the vertical circulation here advocated on a rieri grounds, 
actually takes place in any mass of salt water of which one part 
is exposed to surfa¢e-cold and another to surface-heat, is capable 
of ready experimental proof :—Let a long narrow trough with 
glass sides be filled with salt water; and let heat be apphed at 
one end (the equatorial) by means of a thick bar of metal laid 
along the surface, with a prolongation carried over the end of 
the trough ito the flame of a spirit-lamp; whilst cold is 
applied at the other (the polar) by means of a freezing-mixture 
contained in a metallic box made to lie upon the surface, or 
(more simply) by means of a piece of ice wedged in between 
` the sides of the trough. A circulation will immediately com- 
mence in the direction indicated by the théory; as may be 
readily shown by introducing some d/ze colouring liquid at the 
polar surface, and some ved liquid at the equatorial surface. 
The blue liquid, as it is cooled,.at once descends to the bottom, 
then travels slowly along until it reaches the equatorial end of 
the trough, then gradually rises towards the heated bar, and 
thence creeps along the surface back to the polar end. The red 
liquid first creeps along the surface towards the-polar end; and 
then travels through exactly the same course as the blue had pre- 
viously done. t ‘ . y 
That such a vertical circulation really takes place in oceanic 
water, and that its influence in moderating the excessive cold of 
the polar areas and the excessive heat of- the equatorial region is 
far more important than that of any surface-currents, seems to 
us a legitimate deduction from the facts stated-in the Report of 
the ‘ Porcupine ” Expedition for 1869. For, on the one hand, it 
was shown that there is a general diffusion of an almost glacial 
temperature on the bottom of the deep ocean-basins, at depths 
exceeding 1000 fathoms, occupied by poa water, more or 
less diluted by admixture according to the length of the course 
it has had to travel ; whilst between this stratum and that other 
stratum of warmer water which (on the hypothesis) is slowly 
moving pole-wards, there is a ‘‘stratum of intermixture,” in 
which there is such a rapid change of temperature as might be 
expected from the relation of the upper and lower masses of water. 
This ‘‘ stratum of intermixture” showed ifself in a most marked 
manner in the Atlantic temperature-observations of the preseht 
expedition ; the descent-of the thermometer, which had been 
very slow with increase of depth between 100 and 800 fathoms, 
becoming suddenly augmented in rate; so that between 800 
and 1000 fathoms it fell nine degrees, namely, from 49°°3 to 
40°"3. 7 fe 
On the other hand, it was shown in the previous report 
that there is evidence of the slow pole-ward movement 
of a great upper’ stratum of oceanic water, carrying with 
it a warm temperature; which movement cannot be attri-- 
buted to any such local influences as those which produce the 
Gulf-stream or any other currents put in motion by surface- 
action. Of such a movement, it was contended, we have a 
marked example ın that north-easterly flow which conveys the 
warmth of southern latitudes tothe west of Ireland and Scotland, 
the Orkney, Shetland, and Faroe islands, Iceland, Spitzbergen, 
and the polar basin generally. This flow, of whose existence 
conclusive evidence is derived from observations @f the tempera- 
ture of these reggons, is commonly regarded as a prolongation of 
the Galf-stream-; and this view is maintained not only by Dr. 
* Th only scientific writer who has even approached what appears to us 
the truth on this pointgis Captain Maury, who has put forward the doctrine 


of a general interchange between the equator and the poles, resulting from 
a difference of specific gravity caused izter alta by difference of temperature, 
But as Mr. Croll remarks, “ although Captain Maury has expounded his 
views on the cause of ocean currents at great len@thm the various editions 
@f his work, yet it is somewhat difficult to discover what they really are. 
This arises from the general confused and sometimes contradictory nature of 
his hydrodynamical conceptions.” See Mr. Croll’s Paper “On the Physical 
Cause of Ocean Currents,” mn the “ Philosophical Magazine” for October, 
1870 i - 

+ This experiment has been’ exhibited, by the kindness of ProfeOdling, 
at the Röyal institution, and at the Royal Geographical Society. , 

e 


+ 
Petermann, * who has recently collected and digested these*obser- 


@ations with the greatest care, but also by Prof. Wyville Thop- 


son, t as well as by Mr. Crol. Having elsewhere fully stated 
our objections to ey yaaa and discussed the validity of the 
arguments aiduced th support of it, § we shall -here only erecord 
thé conclusions which a careful examination of-the present state 
of our knowledge of the subject has led us to form :-— 

~I. That there is no evidefice, either from the surface*temperature 
of the sea, or frd the temperatur: gf sea-board stations along 
the westera coast’of Southern Europe, that 1H climate of that 
region is ameliorated by a flaw of ocean-water having a tempera- 
ture higher than that of the latitude: the surface-temperatute of 
the Mediterranean Sea, which is virtually excluded from all 
oceanic circulation, bemg higfer than that of the eastern marBin 
of the Atlantic in corresponding- latitudes ; and the climate of 
sea-board stations on the Mediterranean being warmer than thft 
of stations corresponding to them in latitude onthe Atlantic coast 
and this not merely in summer, but also in winter. This oceanic 
region may therefore be designated the neutral area. oF 

II. That the evidence of climatic amelioration increases in pro- 
portioħ as we pass northwards from the #eutral arfa ; becoming 
very decided at the Orkney, Shetland, and Faroe islands. But 
that, as was shown by the Porcupine temperature-soundings 
of 1869, the flow of warm water which produces this ameliora- 
tion extends to g depth of at least 700 fathoms, 

II. That this deep stratum of water can be shown, by the cor- 
respondence in the rate of its diminution of temperature with 
depth, to be derived from the neutral area to the south-west ; 
where, as is shown by the Porcupine temperature-soundings 
of 1870, it is separated by a distinct ‘‘ stratum of intermixture”’ 
frém the deeper stratum that carries polar waters towards the 
equator. 

IV. That the slow north-easterly movement of such a mass of 
water cannot, on any known hydrodynamical princigles, be 
attributed to propulsive power derived from the Gulf-stream ; the 
last distinctly traced edge of which is reduced to a stratum cer- 
tainly sot exceeding 50 fathoms in depth, and noteimprobably less. 

V. That on the other hand, this slow pole-waid movement of 
the upper layer of the North Atlantic, down.to the ‘*stratum of 
intermixture,” is exactly what might be expected to take place as 
the complement of the flow of glacial water from@he p®far to the 
equatorial atea ; the two movements constituting a generdl verti- 
cal oceanic circulation. j 

VE That there isa strong probability that the quantity of water 
discharged by the Gulf-stream has been greatly over-@timated, in 
consequence of the rate of the surface-current having been 
assumed as the rate of movement through the whole sectional 
area, which is contrary to all analogy; whelst there is also.a 
strong probability that there is a reverse ugdererrent of cold 
water through the narrows, derived from the polar current, that@ 
is distincly traceable nearly to its mouth. The upper stratum of 
this southerly current comes to the surface between p: Gulf-strgam. 
and the coast of the-United States ; whilst its defper and colder 
‘stratum underlies the Gulf-stream itself. || 

VII. That there is a strong probability that the guantity of 
heat carried off by the water of the Gulf-stream has been greatly 
over-estimated; the temperature-soundings taken during the cryise 
of the Porcupine in the Mediterranean having shown that. the 
very high temperature of the surface extends but a little way 
down ; whilst the temperature observations in the Atlantic show 
that the descent into a cold stratum beneath may be very rapid. 
Fence the average of 65° assumed by Mr. Croll on the basis of 
observations made at considerable intervals of depth, is altogether 
unreliable. sf ; . ; 

VIII. That the most recent and trustworthy observations in- 
dicate that the edge of the Gulf-stream to the north-east of the 
banks of Newfoundland is so thinned out and broken up by 
interdigitation with polar currents, that its existence as a con- 


* Geographische Mittheilungen, 1870, p. 207 - 

t Lecture “On Deep-sea Climates,” in NATURE, July 28, 1870. ` 
ól Memi “On the Physical Cause of Ocean Currents,” in "Phil. Mag., 

ct 1870 : 

§ Proceedings of the Royal Geographical Society, for Jan. 9, 1871. 

i That there is a slow southerly movement of Arctic water beneath the 
Gulf-stream, 1s.indicated by the fact that icebergs have been seen moving 
southw@rds in direct opposition to its surface-flow ; their deeply-ummersed 
portions presenting a larger surface to the lower stratum than their upper 
part does to the more superficial layer, as 10 the case of our ““turrent-drag ” 
And similar evidence is afforded by the southward drift of the buoy which 
was attached to the Atlantic Cable of 1865, but which broke away from it, 
apparent} carrying with it a great length of the wire rope by which it had. 
been attached. 
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tinuous current beyond that region cannot be proved by observa-g 
tions, either of temperature or movement. f > 

IX. That the Gulf-stream and other local currents put in 
motion, by the trade-winds or other mflgenc® acting on the ‘Jer- 
face only, will have as ‘heir complement in a horizontal circulatipn 
return ‘swrface @urrents; and that the horizontal circtilation of 
which the Atlantic Equatorial Current and the Gulf-stream con- 
stitute the first part is completed—so far as thegNorthern Hemi- 
sphere is concerfed—partly by the direct return of one large 
section of the Gulf-stream into the Equatorial Currént, and as 
to thee other section, by the superficial polar currents*which make 
their way southwards, the principal of them even reaching the 
coMmencement of the Gulf-stream.e 

In conclusion it may be added that the doctrine of'a general 
Watical oceanic circulation is‘in remarkable accordance with the 
fact now placed beyond doubt by the concurrent evidence of a 
great number of observations, that whil® the density of oceanic 
water, which is lowest in the Polar area, progressively increases 
as we approach the Tropics, it again shows a decided reduction in 
the intertropi€@al area. It has been thought that an explanation 
of this fact is to be found in the large amount of rainfall and of 
inflow of fresh water from great rivers in the intertropical 
region ; but it is to be remembered that the surface evaporation 
also is there the most excessive, so that some more satisfactory 
account of the fact seems requisite. Such af explanation is 
afforded by the doctrine here advocated ; the Polar water which 
flows towards the Equator along the bottom of the ocean basins, 
being there pumped up and brought to the surface.* And itis 
not a little confirmatory of the views advanced in this Report 
that in a recent elaborate discussion of the facts relating to the 
gomparative density of oceanic water on different parts of the 
earth’® surface, the doctrine of a general vertical circulation is 
advocated as affording the only feasible rationale of them.. 


' © SCIENTIFIC SERIALS 


THE Zetschrift fur Ethnologie (1870 Heft III. and IV 
contaifis the following notices :—Orton’s ‘‘Andes and the 
Amazon™— Vgaring’s ‘‘ Stone Monuments, Tumuli, &c,,” 
“ Mayfiscrit Troano,” giving an account of the MS. in question, 
which is written un the Maya language; the reviewer calls 
this ‘‘surely tke wildest production that ever saw the light 
with the nction of an Imperial Government,” though he 
admits that still wilder productions are published m his own 
country, now also under ‘‘Imperial government.”—-Benfey’s 
** Gesch, de Spraaghwisseuschaft”’ is highly praised.—Burgen’s 
“Temples af. Sgtrunjaya,” with forty-five photographs.— 


®Hamy’s ‘‘ Paléontologie Humaine.” 


THE last part of the ‘‘ Nees Jahrbuch fiir Mineralogie, Geo- 
lofie,” &c., gpblished 1871, contains the following papers :— 
R. D. M. Verbeek on the Nummulites of the Borneo Rocks, 
with three plates illustrating new species, &c., one species, N. 
Biaritzensis, is also found in these beds, and extends through all 
the nurgmulitic formation from the Pyrenees to Borneo. He. 
bedieves that this formation extends to Java and most of the 
islands of the East Indian Archipelago, but hitherto this forma-- 
tion has not been recognised.t—Dr. R, Lincke on the 
Buntersandstein ın Thuringen, which is the commencement of 
an elaborate monograph on these beds.—Dr. Allred Stelzner on 
Quartz and Allied Minerals.—Adolph Pichler, Additions to the 
Mineralogy gf the Tyrol; and, by the same author, Additions 
to the Palzontology of the Tyrol, and the usual mineralogical, 
geological, and palzontological notices, 


Or the Transactions of the Natural History Society of Rhenish 
Prussia and Westphalia, including also the reports of the Society 
of Natural History and Medicine of the Lower Rhine, we have 
received the twenty-sixth volume, containing an account of the 
doings of the respective societies in the year 1869. The papers 
published by the first-mentioned society are well known to 
naturalists, and often of very great value. In the present volume 
we find the following :—‘ Contributions to the Rhenish Flora,” 


* That water ofa ewer should thus underlie water of a Aigher degree of 
salinity in travelling from the Pole to the Equator, is not difficult t@ account 
for, when th¢ relative temperatures of the two strata are borne in mind 

+ Densité, Saliére, et Courants de l'Océan Atlanuque, par Lieut, B. Savy; 
Annales Hydrographiques, 1868, p. 6z0 

ł It is not out of place to mention here that Baron Reichtofen has quite 
recently found this nummulitic formation in China, it is erbed in 
Sdlynan's Fournal for February x871.~ It has been found also in Japan, 


* 


by Dr, P. Wirtzen, including a discussion of the species of: ddtr- 

roses, with the dgscription of a so-qalled new species, Rosa exilis, 

a notice of Asplenium Heufleri, the description of a new,plantain® 
from Saarbruck, Plantago Winteri, a netice of the various forms 
Sf Rubus tomentosus, and of anomalies in other species of Rubies, 

and notices on the geographical distribution of certain plants ṣe 
also, by the same author, a supplement to his manual ef ‘* The’ 
Flora of Rhenish Prussia; a paper ‘‘On the Height of the Water. 
of the Rhine at Cologne from 1811-1867,” by M. H. von Dechen ; 
the continuation of Kaltenbach’s valuable memoir on the German: 
Phytophagous insects, in which the species feeding upon each 
a tei vl ear are noticed, the plants being arranged in tht 
alphabetical order of their botanical names, now reaching tothe 
end of the letter S. ; a contribution to- thé knowledge of the 
cryptogamous flora of the Saar district, by M, F. Winter, con- 
taining notices of Equisetaceze, Lycopodiacee, ‘and Ferns; and 
a paper, illustrated with three plates, ‘On the Fossil Echino- 
dermata of North Germany,” by Dr..C. Schluter, In the last- 
mentioned paper, the author notices the described Species of 
Jurassic and Cretaceous Echinoderms found in North Germany, 

and describes several new forms. The repcrts of the second. 
society mentioned, which holds its meetings in Bonn, include an 
immense number of short notices of communications on almost 
a'l branches of science, but especially on Natural History and 
‘Chemistry ; many of them are of considerable interest. _ 


In the March number of the Journal of Anthropology there is 
a careful anatomical description of the body of a negro by Dr. 
Koperméki. Detailed measurements are added, together with 
the weights of the principal organs, and the diameter of more 
than twenty of the nerves. A remarkable feature in the case was 
the state of atrophy m which the supra-renal bodies were 
found ; and if, in the absence of other fatal lesions, this may be 
assumed as the cause of death, there is here, recorded a case of 
Addison’s disease occurring ina negro, In the same journal is a 
translation of a review by Rutimeyer of Prof. Bischoff’s work on 
the skulls of the anthropoid apes, in which both the text and the 
atlas of plates which accompanies it are severely criticised. Both 
the original pamphlet and the review have, however, lost much 
of the interest they possessed at the times of the publication, 
1864 and 1868 respectively. 








SOCIETIES AND ACADEMIES 


LONDON 


- Royal Society, March 30,—‘' Contributions to the History 
of Orcin.—No, 1. Nitro-substitution Compounds of the Orcins.” 
By John Stenhouse,, LL. D., F.R.S.” The action of nitric acid 
upon orcin has been studied by several chemists, but with com- 
paratively negative results Schunck in this manner obtained a 
red resinous substance, which, by further treatment with the acid, 
was oxidised with oxalic acid; and in 1864 De Luynes found 
that orcin dissolved in cooled fuming nitric acid without evolu- 
tion of nitrous fumes, and that the addition of water precipitated 
a red colouring matter; the long-continued action of the vapour 
of fuming nitric acid on powdered orcin likewise produced a red 
dye apparently identical with the above. These, however, are 
resinous uncrystallisable substances. Although under ordinary 
circumstances only resinous products are obtained by tieating 
orcin with nitric acid, yet, when colourless orcin in fine powder 
is gradually added to strong nitric acid, cooled by a freezing 
mixture, it dissolves with a pale brown coloration, but without 
the slightest evolution of nitrous fumes. If this solution be now 
slowly dropped into concentrated sulphuric acid, cooled to 
-—10° C., the mixture becomes yellow and pasty, from the 
formation of gitro-orcin, which is but slightly soluble in sulphuric 
acid. When this is poured into a considerable quantity of 
cold water, the nitro-body separates as a bfight yellow crys- 
talline powder, quite free from &ny admixture’ of- resin. 
The crude nitro-orcin was collected; washed with a ljttle cold 
water, and purified by one or two crystallisations from boiling 
water (40 parts). It was thus obtained in 4arge yellow needles, 
which are readily. soluble in hot water and -but slightly in the 
cold ; the addition of a strong acid precipitates:almost the whole 
of the nitro-orcin frém its cold: aqueous solution. It-is soluble 
in alcohol, very soluble in hot benzol, and crystallises out “n 
great part on cooling ; it is less soluble in'ether, and but mode- 
rately so in bisulphide of carbon. It dyes the skin yellow, like 
picria acid, but is tasteless. It volatilises slightly at roo° C., 


"| melts at 162° C,,’and decomposes with slight explosion imme. 
` : 
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di#tely,afterwards. When heated with concentrated sulphuric 
acid it dissolves, forming a degp yellow solution, which deposits 
trystals gn cooling, and is immediately precipitated by water. It 
dissolves in hot strong nitsic acid with evolution of nitrous fumés 


@ 
gess wedged into those clays. Both sections show the compaya- 
tively wide extent of like conditions to those of the Woolwich beds, 
of West Kent. Thé Chairman, jn inviting discussion, called atten- 
tion to the existenc® of gfertiary beds of similar character near 


and formatign of oxalic acid. Like picric acid, when treated® 
with calcium -hypochlorite it yields chloropicrin at the ordinary 





Epernay and Rheims, and in other parts of France. r. Evans, 
‘remarked on the bearing which this extension of soft, yielding 


~ 


temperature. Its aqueous solutions are coloured dark brown by 
ferric chloride, and completely precipitated by lead subacetate. 
The analysis of the substance dried at 100° C. was made with 
the following results derived from three experiments :— 





Theory I. ITI. II Mean. 
°C, = 84 = 32°43 32'558 32°63 3268 3263 
` H, = = 1'93 2°06 2°18 203, 2°09 
N y= 42 = 16°22 oe Par ee an 
- Og = 128 = 49'42 we os re 
. 259 100°00 § 


` These resugts correspond to the formula C,H, (NO,), Oz 
that of trinitro-orcin. Itis a powerful acid, much resembling 
picric acid, but distinguished from the latter by the greater solu- 
bility of its salts. I propose, therefore, to call this new substance 
' gřinitro-orċinic atid, The ya alent and composition of a 
large number of compounds of the acid were then detailed. 


Geological Society, March 22.—Prof. John Morris,’ Vice- 
President, in the chair. Messrs. A. R. Selwyn, Director of the 
Geological Survey of Canada; J. Bridges Lee, the Rev. 
Thomas Robert Willacy, B.A., and James Putnam Kimball, 
Ph.D, New York, were elected Fellows of the Society. The 
following communications were read: 1. “On: the Passage 
Beds in the neighbourhood 6f Woolhope, Herefordshire, 
and on the discovery of a new species of Zuryplerus, and 
some new Land-plants in them.” By the Rev. P. B. 
Brodie, M.A., F.G.5. »The author described as the “ passage- 
beds” between the Silurian dnd Old Red Sandstone formations 
near Woolhope, a series of shales and sandstones, which at 
Perton attain a thickness of about 17 feet. Here the section 
includes, in descendffg order :—(1) Thin-bedded ‘sandstones ; 
(2) Dark brownish shales; (3) Yellow sandstone ; (4) Olive shales ; 
(5) Thin bedded-sandstone ; (6) Olive shales, similar to No. 4. 
At some localities vegetable remains (Lycopodites, and perhaps 
Psilophyton) occur in the olive shales, which also contain several 
Crustacean fossils, including Prerygotus Banksii and a new species 
of £urypterus, named by Mr. Woodward Æ. Brodie. Upon 

“this species, Mr. Woodward presented a note supplementary 
to Mr. Brodie’s paper. Mr. Duncan inquired whether. any meta- 
morphoses. had been recognised among the .Eurypterids, ‘and, 
if so, whether the variation in the thoracic plates mentioned by 
Mr. Woodward might be connected with them. Mr. Woodward, 
in reply, remarked on the difficulty of distinguishing even the 
sexes in Eurypteride. The thoracic plate in the fossils resembled 
that of Limulus, and the variety might be connected with sex. 
In some S¥iatorie from Lesmahago the only difference to be found 
was in the thoracic plate, and it had been suggested that this was 
due to difference of sex. He had already suggested that the 
small Prerygotus and the great Simonid might be only the male 
and female forms of the same species. On fragmentary remains 
it was, however, unsafe to attempt to base species; but he 
thought Zurypterus Brodie: was a well-marked species. Rev. E. 
Winwood inquired whether there was any evidence as to Zuyp- 
terus being freshwater or marine. The chairman observed that 
the seeds from the passage-beds did not appear to him other than 
those of land-plants, and had been previously described by Dr. 
Hooker as spore-cases of Lycopodiacer.—2. On the Cliff 
sections of the -Tertiary Beds west of Dieppe in Normandy and 
at Newhaven in Sussex.” By Mr. William Whitgker, F.G.S. 
The author. gave details of the sections’ of the Tertiary 
beds at the above places, and noticed the occurrence of London 
clay. Below this formation*at Dieppe is a mass of sand, the same 
as that of the “‘Oldhaven beds” in East Kent, but here less 
markedly divided from the clay above; and beneath this sand 
come the estuarine ghelly clays, &c., of the Woolwich beds, 
In the older accounts of the Newhaven section a much less thick- 
ness of the Tertiary beds is chionicled than- may now be seen ; 
indeed the successive descriptions end upwaids with higher and 
hifher beds, owing to the destruction of the coast and the wearing 
hack of the cliff into higher ground, the highest point seeming to 
have been at last reached. Here the Oldhaven sand 1s absent, 
but the Woolwich clays are.in greater force ; and the diteh of 
the new fert shows.some very irregular massés of gravel more or 

i B e 








` strata had on the excavgtien of the Channel. TheMisturbances 
„in the sands ang clays might be dye to ‘the springs having 
formerly, owing to the distance of ‘thé sea and’ the river-valley 
not having been excavated, stood at a higher level, and having 
thus softene® or even washed away, the bed beneath the gravels. 
Mr. Pattison mentioned that in all the combes along the French 
' coast towards Tréport there were traces of soft Tertiary bs, 
possibly Thanet sands. Mr. Whitaker, in-a reply to a qu estion 


‘from the Chairman, stated that, to the best of his belief, sb®@ 


sandstones at Dieppe were not calciferous. The sands were 
above the Woolwich b@ds, and therefore not Thanet sands.— 
, 3. ‘On New Tree Ferns and other Fossils from the Devonian.” 
By Prof. J.W. Dawson, L.L.D., F.R.S., F.G.S, The author 
referre@ to the numerous species of ferns knownfin the Upper 
‘and Middle Devonian of America, and to the fact that he had 
, described several large petioles as probably belonging to ar- 
borescent species, and also two trunks covered with aerial roots, 
viz. Psaronius ertanus and P. textilis.. He also referred to Carlo- 
pterts Peachit of Halter as the only tree-fern known in the Devonian 
of Europe. He then described remains of four species of tree- 
ferns in collections communicated to him by Dr. Newberry of 
ı New York. The first of these, Caulopleris Lockwood1, was found 
by the Rev..Mr. Lockwood at Guilboa, the locality of the. 
' Psaronites already mentioned, in rocks of the Chemung gronp. 
, It isa fragment of a well-characterised stem, with parts of five, 
‘ petioles attached to it, and associated with remains of the l@ves, 

It must have been entombed in an erect position, and is not im- 
| probably the upper part of one of the species of Psaronius from 

the same locality. The second species, Caulopteris antigua, 

Newberry, is of much larger size, but less perfgatly preserved. 

It is a flattened stem on a slab of marine limestone from the 

Corniferous ‘formation in the lower part of the Middle Devonian 

(Erian) of Ohio. The third species. Protopteris peregrina, New 
berry, is from the same formation with the last, gid c@stitutes. 
the first instance of the occurrence of the genus to wMch it 

belongs, below the Carboniferous. The specimens show_the 
‘form and arrangement of the leaf-scars, the microgcopic structure 

of the petioles, and also the arrangement of the atrial roots 

covering the lower part of the stem, The fourth species is a 
gigantic Rhachiopteris, or leaf-stalk, evidently belonging to a 

species quite distinct from either of the above and showing its 

minute structure. It is no less than four inches widewat the base. 

In the cellular tissue of this petiole are rounded grains similar to .@ 
those regarded by Corda and Carruthers, in Carboniferous and 

Eocene specimens, as starch-granufes. In addition to thege- 
species, the paper described a new Nageerathia (W. gilboensis), 

and noticed a remarkable specimen from Caithness, in the; 
collection of Prof. Wyville Thomson, throwing light on the 

problematical Lycopodites Vanuxemiz: of America; also interést- 
ing specimens of /silophyton and other genera seen “by the 

writer in the collection of Mr. Peach of Edinburgh. Dr. Duncan 

doubted the desirability of basing generic and specific terms on` 
imperfectly preserved and indistinct specimens, and pointéd out, 
the disagreements among botanists that had resulted from sd” 
doing. He would prefer calling fossils such as, those described | 
‘*cryptogamous forms from certain strata.” He was doubtful. 
also whether the supposed petrified starch was not merely or- 

bicular silex. The chairman remarked on the four different con- 

ditions exhibited by existing tree ferns, first, with roots running 

down the stem: secondly, the lower portion with oval scars ; 

these are, thirdly, farther up the stem, rhomboidal vertically ; 

and, fourthly, higher up still, rhomboidal horizontally ;- so that’ 
were the plant fossil, distinct genera and species might be founded 
upon the different parts. 


MANCHESTER 

Literary and Philosophical Society, March 21.—Mr. E., 
W. Binney, president, in the chair. Dr. John Hopkinson 
was elected an ordinary member of the society. ‘‘On the 
Mechanieal Equivalence of Heat,” by the Rev. H. Highton. 
The.following is an abstract of the arguments as given in the 
paper and brought out in the subsequent discussion :—1, The. 
‘author apologised for haying mentioned other names in con- 
nection With great discoveries which were undoubtedly due 
primarily to Dr. Joule, and spoke of the very great value of Dr, 
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Joule’s experiments, even when he did not agree withthe deduc- /@the quantities of.electricity in the current at different times 


tions drawn from them. 2. The subject is of extreme m- 
portance both for the inte:pretationeof physigal phenomena and 
or detertnining what limits are assigned by the stern laws of 
nature tathe exegcise of man’s mechanical and scientific skilP 
3. No doubt Dr. Joule has ascertamed the heat ordinarily derived 
from the destruction of energy, by mearfs of friction with various 
substances ; but it, has beep assumed, ¿z defiame of Jacts, that 
the numerical relations which connect heat and enegy in the 
case of friction hold good when energy and heat produce or 
4. In the case of 
friction itself, energy is not transformed simply into het but 
partly into heat and partly into anotMer kind of eneigy, which is 
inyolved in the expansion of the solids or liquids acted on. ~$. 
No @oubt the coincidence between the mechanical equivalent of 
heat, found by Dr. Joule from friction, gnd that by M. Favre 
rom working a magnetic engine, seems very striking ; kut (r) 
the value of F had s experiment disappears on examuation. It 
was but a single experiment, either never repeated, or never 
repeated with the same results; in a very delicate experifnent 
there was only the difference of 300 units out of 18,000; and 
even the permanent enlargement which always takes place i m 
magnets which are in use might account for this; and (2) 
numerous and long-continued experiments by Soret show 
results entirely discordant with the single one of M. Favre, 6. It 
seems incredible, that with the imperfectly constructed engine 
used by Joule and Scoresby, they should at the very first trial 
have succeeded in utilising two-thirds of the magnetism evolved, 
or capable of being evolved, by their battery; and Dr. Joule 
now _tells us that according to his latest culculaticns of the 
mechanical equivalence of heat they utilised six-sevenths of the 
power Of the battery. The only conclusion we can arrive at 1s, 
that the seal power of the battery, and therefore of a giain of zine, 
must have been much greater than he calculated. 7. For consider 
the disadvantages under which the engine acted: (1) the tem- 
porary and perfh@nent magnets were never nearer than 4 of an 
inch apart. Though Dr. Joule assures us this does not affect 
the Jowgr of the engine, it certainly produces a waste of zinc, a 
the near agproach of the magnets creates counter-currents which 
check materially&he consumption of zinc, (2) The copper wire 
was not tested for conductivity ; a subject little thought of at 
that time, and it is found that a very small impmity ın copper wire 
will very, very latgely diminish the power of an electro-magnet. 
(3) The iron was not tested for specific capacity for magnetism, 
yet this is 2 most important point which is ever now but little 
appreciated. It is found practically that, if two electro-magnets 
be made fom the “very same piece of iron, most carefully 
prepared, the very same length of the same wire, 
Without the slightest ‘assignable cause, one will some- 
times have three times the power of the other. Hence 
Ic@iclude thay the maximum energy capable of being 
evolved by a grain of zinc must be very much greate: than 
that assigned to it by Dr. Joule. 7. Dr. Hopkinson’s argument, 
in his paper lately read to this society, virtually amounted to 
this—thay a well-constructed magnetic engine will get no move 
duty from a grain of zinc than an ill-constructed one ; and conse- 
quently, I presume, that magnets might be weakened to any 
extent, and removed to ever so great a distance from one another, 
without necessatily affecting the efficiency of the engine. 
8. Dr. Hopkinson has in his criticism strangely substituted 
(2—8) for (4). In Joule and Scoresby’s paper, the consumption 
of zinc is.expressed not by (a—é) but by (4); and consequently 


the duty of a grain of zinc not by - and when 





z but by a 


the magnets are stronger and anton nemer to each other, 
even if W be not increased, (4) is diminished. 9. My 
argument was this, that since the accepted theory of * the 
mechanical equivalence of heat is that production of energy 
absorbs, and destruction of energy produces, a definite amount 
of heat, if we find cases, as those of elastic wires, and water 
below its maximum density, in which destruction of energy pro- 
duces cold, not heat, then the doctrine of the mechanical equivalence 
of heat cannot be true; we might with equal justice callita mechani- 
cal equivalence of cold, It is no reply to say that such facts are 
simple deductions from the laws of thermodynamics. This®vould 
only show that the laws of thermodynamics are inconsistent with 
the doctrine of the mechanical equivalence of heat. 10. The 
argument from the fire syringe I withdraw, as inconclusive, But I 
think my case was sufficiently established without it. KA Joule 
and eScoresby in their paper incorrectly assume that, if 
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be represented by (a) and (4), the heat varies as a? to 0°. 

This 1s only true whee the resistance is the same. te 
e case before us the eases of *the engine introduces 
a fresh element in resistance. . Again by assumingéhat (¢—J) 
represents diminution of natty of the current, axd the dımı- ° 
nution in the zinc consumed, avd the heat conveited int8 useful 
work, they involve the supposition either that less zinc preduced 
equal heat, or that heat was changed into useful work which was 
never produced at all, and therefore could not be absorbed. In 
fact, there was no proof that any heat was absorbed at all., 

13. It is said that in electro-plating, electro-magnetic engines, 

worked by steam, are found more economigal than batteries. 

This is in cases whee a battery of many cells would be 1e- 
quired ; which 1s always wasteful, as a large number of equiva- 
Jents of zinc must be consumed to ‘deposit oné equivalent of silve: 
or other metal. 14. Besides, there 1s a far greater advantage in 
changing work into electricity, than electricity into whrk. Inthe 
former case all, or nearly all, the work is effective; ın the latter, 
a very small portion of the electricity has hitherto been utilised. 

—Dr. Hopkinson “said that most of Mr. Highton’s objections 
to the mechanical equivalent of heat appear to arise from a 
mistake as to what is meant by the term. The natme of 
this mistake may be best seen in the case of a perfect heat 
engine, of which 4 and 4, are the absolute temperatures of the 
source and refrigerator, Then a every unit of heat 


eos Now 
f 
this a quantity variable with 4 and 4); it would be similar 


to most of Mr. Highton’s arguments to infer that from a 
given quantity of heat a variable quantity of work could be 


leaving the source we obtain J units of work. 





obtained. But, of course, the case really is that of the umt of 


heat leaving the source, ia is lost in the 1efrigerator, whilst 
1 


1% 





disappears as Aeaé and is conveited into the work done, 


and the principle of the equivalence of h&f& and work asserts 
that J is constant. It will be seen that this is the mistake 
Mr. Highton makes in Lis paper in the Journal of Science 
(end of article 6). He seems there to imagine it stated, 
that the woik done is equivalent to the whole heat thrown 
into the gas, and he fails to perceive that a certain portion 
is used to iaise the temperature of the air or turpentine. 
This will make my criticism of his paper in the Chemical 
News clearer. Mr. Highton argued against the mechanical 
equivalent, and what I pointed out- was, that the chemical 
eneigy, which was converted into mechanical effect and not 
used to heat the wire, was proportional to a—é, that therefore,’ 
in order to prove that there was no mechanical equivalent 


Mr. Highton must show Ti is variable. Ido not asseit that 
a 


a badly constructed engine will get as much heat from fuel as a 
gond one, but merely that the work done and the heat, which 
has disappeared as heat and been converted into work, are ina 
constant 1atio. Now as rezads Mr. Highton’s argument from 
the case of elastic wires—that the wire will be cooled when 
stretched follows from the two laws of thermodynamics, a proof 
may be seen in Tait’s Thermodynamics, p. 105. Mr. Highton 
replies, “ Quite true ; but this only shows that one of the laws of 
thermodynamics is inconsistent with the doctrine of the mechanical 
equivalence of heat.” Now the fist law of thermodynamics asserts 
nothing else than that there isa mechanical equivalent, constant in 
all cases ; whilst the second law, as usually stated, involves the first 
law,and involves nothing else but Carnot’s axiom ‘and the principle 
that in conductgon heat ‘flows from the hot to the cold body, both 
of which no one will doubt. Mr. Highton’s reply 1s very similar 
to stating that one of Kepler’s laws 1s ingonsistent with the planets 
moving in ellipses. What Mr. Highton proposes as a paradox is 
then a necessary consequence ofthe pnnciple he attacks. 
Though the doctrine of the mechanical’ equivalent of heat finds 
its firmest basis in the immortal experimenfs of Dr. Joule, the 
fact, that assuming it we can explam many phenomena, is a 
valuable supplementayy proof, - 

EDINBURGH a, ° 
Royal Physical Society, February 22.—Dr. Robert Brown, 
President, in the chair. ‘On the Glacial‘ Epoch,” by the Rev. 
P. A. Brodie. The author of this paper proposed three questions— 
(1) Is he correct m supposiag that the popularly received gpinion 
with 1eSpect-to the glacial epoch regards as a périod of com: 
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Phatjvely limitéd duration, intermediate between the Tertiary and 
Quaternary eras, when a freezing climate ‘prevailed contem- 
poranegusly over a great part of the globe? (2) Has he stated 
with sufficient distinctness the fagts adduced in support of that 
opinion? (3) Do the arguments which he has brought forwa:€. 
pfove the opinion to be erroneous ?—‘‘ Notes on the Sea Otter 
(Enhydra marina, Flem.),” by Pym Nevins Compton.—‘‘ On 
the Tailless Trout of Islay,” by Colin Hay and Peter M'Kenzie. 
Mr. Peach, before reading the communication he had been en- 
trusted with, wished to say that a gentleman whom he met at the 
house of a mutual friend, mentioned the Tailless Trout of Islay, 
“and as this excited Mr. Peach’s curiosity, the gentleman procured 
from Messrs, Hay and M ‘Kenzie the bounteous supply now laid 
before you. The communication was kindly made in reply to 
questions put to them by Mr. Peach :—** The locality of the loch? 
is about 1,000 feet above the level of the sea, and is on the estate 
of Mr. Finley of Elenlossit, Islay, and at its highest water is not 
more than ag acre in extent. It is so shallow that a man could 
wade all through it; the bottom loose stone quartz, same as the 
surrounding mountains, and we think it is the most elevated 
piece of water on the island in which trout exist. It is named 
Lochna Maorichean, meaning that a species of fresh water 
‘limpet’ or ‘whelk,’ is found on its shores,, but we can say 
nothing about these, all we have gone there for was to capture 
some of its strange denizens ; as to its other productions, there 
are small tracts of weeds here and there lying on the surface of 
the water, with soft pulpy stems; of the parasites of the fish or 
in the water we cannot speak.—Dr. J. A. Smith exhibited a 
specimen of the Cottus Grenlandicus (the Greenland Bull-head), 
recently taken at the Firth of Forth.—-Mr. David Grieve ex- 
hibited a photograph of the-Queensland Cicada, or as it i 
popularly termed, Locust. : 


m MONTREAL 


Natural History Society, Feb. 27.—The President, Princi- 
pal Dawson, F.R.S., in the chair.—The President exhibited 
illustrations of new facts in Fossil Botany. The following is an 
abstract of his rema%s :-—‘‘ The first point mentioned was the- 
occurrence in the Devonian Shales of Kettle Point, Lake Huron, 
of beds containing immense quantities of spore-cases, probably 
of Lepidodendron. These beds are referred by the Geological 
Survey to the horizon of the Genessee shales of, New York, and 
are stated to be twelve or fourteen feet in thickness, and to ex- 
tend over a considerable area of country. Specimens in the 
collection of the Survey show that the bituminous matter which 
causes the combustible quality of the shale, is due entirely to the 
immense quantities of spore-cases present, which, under the 
microscope, appear as flattened discs scarcely more than one 
hundredth of an inch in diameter. Specithens,of the trunks .of 
Lepidodendron Veltheimainum and Calamites inornatus occur 
in the same beds. This is probably the oldest bed of fossil 
spore-cases known ; but in later geological periods similar beds 
occur, the Tasmanite, or ‘ white coal’ of Tasmania, which con- 
sists of spore-cases of ferns, being a notable instance. The 
author next referred to the discovery of specimens indicating the 
existence of three or four species of Tree-Ferns in the Devonian 
of New York and Ohio, He had received from Prof. Newberry 
of New York a specimen, showing the upper part of a stem 
with five leaf stalks attached to it. This he had named 
Caulopteris Leckwoodi. ‘Three other specimens collected by Prof. 
Newberry in Ohio indicated the existence of three distinct species 
belonging to two genera, The two most important had been 
named by Prof. Newberry Caulopteris antigua and Frotopteris 
peregrina. They are from the Coniferous Limestone, and thus 
carry down tree-ferns to the bottom of the middle Devonian. 
One of them has the cellular structure and vascylar bundles in 
such preservation ds to show their microscopic structure, which 
is precisely singilar to that of modern ferns.”—~Mr. A. R. C. 
Selwyfi, Director of thé Geological Survey of Ganada, read a 
paper ‘t On the Occurrence of Diamonds in New South Wales,” 


“ 


y Mr Norman Taylor, late of the Geological Survey of Vic- 


toria, and ProfessoreThompson, of the University of Sydney. 
- PARIS 


Pa ~ 
Academy of Sciences, March 27.-eThe hall’ was pretty 
well filled, and the correspondence was rather heavy. Letters 
fiom’ the provinces and from foreign parts were numerous, as 
the insurgents had not taken possession of the Post Office, and - 
communications were not stopped between Paris and the outer 
world. p M. Faye presided over the sitting, which was as orderly 
as in former times. Wo trace of public emotion was tobe seen 
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in the hall where the scientific assembly meet. Numerous details 
were given of the meteor which was seen on the ryth inst, in 
southern France, and left hehind an immense luminous track. - 
These details were @ery yelcome, as during the investment certain 
hold theorists maintained that falling stars, bolides, and meteorites, _ 
were produced by the same causes. New f@cts having been 
brought forward’at theelast sitting to show that atmospheric 
changes are progluced in high altitudes and eam T manifest 
themselves in the vicinity of the aft, M. Wfred de Fonvielle 
sent a Communication upon the truth and genuineness of 
this observation. He quoted letters he had received frem-M. 
Buys Ballot, the learned director of the observatory at Utrecht, 
when he was waiting for a fgvourable wind in order to retumi to 
Paris by an aerial expedition during the investment. And he 
concluded by showing that the best way for ascertaining the a{*te 
of things at a high level was to try scientific ascents. The 
Academy appeared to e much pleased with the idea, but it ise 
impossible for it to recommend the application of the scheme as, 
long as order is not established in Paris. M. Delaunay and M. 
Sainte-Claire Deville disputed asto the meaning of tMe thermometric 
measures which had been taken during the investment of Paris 
at the observatory at Montsouris and in the Jardin des Plantes. 
The distance of the two stations is something less than a mile, 
and the difference in altitude is about’ thirty feet. “This circum- 
stance may a®tount for the difference in the two sets of ob- 
servation. 
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THURSDAY, APRIL 6, 


LINNEAN SociETY, at 8.-On the stigmas of Proteacee: G, Bentham, Pres. 
L. §.—On the generic nomenclature of Lepidoptera: G.R Crotch 

CHEMICAL Socrery, at 8.—-On Burnt Iron and Burnt Steel: W. Mattieu 
Williams.—On the formation of Sulpho Acids: Henry E. Armst ong. 


SATURDAY, APRIL 8. 


a 4. 
Roya Scuoot or Mines, at 8,-Geology : Dr. Cobbold, 
TUESDAY, APRIL 1x 4 i 
PHOTOGRAPHIC Society, at 8, « f = 
WEDNESDAY, Aprit 12. . a 


SOCIETY or ARTS, at 8.~-On Boiled Oil and Varnishes: C. W. Vincent, 


THURSDAY, APRILI} Og 
MATHEMATICAL Society, at 8. = 
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“THE PROPOSED SCHOOL OF PHYSICAL 
SCIENCE AT NEWCAS TLE-UPQN-TYNE 


| 1E proposal to found a College in Newcaséle for the 
‘$ teaching of Phy ‘sical Science needs from us more 
aomere passing mention. The idea of such an 
Stitution is not a new one, ifideed it is only justice to 
ç coal-owners, chemical manufacturers, and engineers of 
at busy centre of commercial enterprise, to say that they 














but as the stipends for these chairs v 


i 
i 
| 
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‘have long confessed to a sort of shame that youths, i in- | 


~ tended for responsible positions connected with the various | ¥ 
| sity cannot be regarded as anything more e than the mer 


: industries oœ the banks of the Tyne, Wear, and Tees, have 
- had to seek their scientific training in metropolitan or con- 
tinental schcols; whilst young men a shade lower in the 
‘social scale, with no disposition to undervalue such know- 
ledge, have had to depend upon their own limited resources 
‘for its partial acquirement, with the alternative of remain- 
ing in entire ignorance. The feeling of soreness on this 
pointhad attained sufficient force fifteen years ago toinduce 
| _ the North of England Institute of Mining Engineers to 
a ake preliminary: steps towards establishing a college for 

ae aching of practical science. Meetings were held, 
-archit@cts consulted, plans drawn, and eventually those 
C nterested'in the project were informed that about 35,0004. 
would be wa@hted from them if they were really in earnest. 
The Duke of Northumberland (Duke Algernon) was ap- 
plied to, anc his response was characteristic ; it amounted 
practicatty tæ this :—“ Raise 30,000/. and I will make it 
4o,oeol., but while you are about it, do the thing 
well.” One would have thought that such an offer to 
‘so wealth a body was equivalent to an order for the 
< buildings to be advanced without delay. Unfortunately 
interests began to clash, individual promoters hady pet 
ideas whioh they were unwilling to sacrifice, and there 

@ was no agreement as to the way the scheme should be 





t 


“carried out, The University of Durham, it was admitted 


On. all sidegpyiust have some share in the work, and no 
one could suggest a basis of connection that was mutually 
- gatisfactery, so by the end of the year.1855 the North of 


England. had heard the last of the proposed “ British | 
| completion indicates. the “opportunity for anothe: effo: 


-College of Practical Mining and Manufacturing Science.” 
This perhaps no wonder if younger men, looking back at 
: Puke Algernon’s munificent offer, have accustomed them- 


_ selves tothink, “we would not have done as ourfathers did” 
One good result, however, had accrued from the failure, - 


-The necesfity for scientific and technital education had 


cheen admitted, and public attention had been directed to | 


the entire absence of local facilities for systematic teach- 
iing in those branches of theoretical knowledge most con- 
cerned in the: industries of the North. 
= Fora time the idea of an independent establishment in 
“Néwcastle seemed to be abandoned, and people were 
«disposed to look to Durham University for a solution of 
the difficulty. The position of Durham was discussed, 
the revenue of its University talked of, and the relation 
sof its expenditure to its educational reculis serioĝsly de- 
ated—the outcome of all which was the appointment of 
mmission to inquire into. the administration of its 
5 endowments. At this time the scientific ifétruction 
“of ie University amounted to twelve “lectures annually 
froma Reader in Chemistry,sonte teaching from a Reader 
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education of the rising generation, have remained passive — 
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in Natural Phflosophy, and a®very few lectures fon ae 
Reader in Medicine. After the sittings of the Commission, pS 
fhe Senate took powers to establish a school ot ) a. 
science in the faculty of Arts and to endo 








their powers were never practically exer 
ship in natural philosophy for some reaso 
a few years afterwards, and as no fresh- appoi 

made, teaching in that department ceased evel 
to exist. We may be spared going into details a 
extent of the classes in the other two subjects; suf 
say, that at the present time the physical science 
supposed to be accomplished in Durham. bygth 


apology. 3 
We have omitted any mention of Astronomy. “Durham 
University has an Observatory and an. Observer,—it has 
also a “ Professor of Mathematics and Astronomy” We — 
trust we do the present worthy occupant of the chair no 
injustice in supposing that his occupation has rested in 
the former rather than the latter branch of knowledge. Lees 
With the Readership in Hebrew also on. his Rants more ee 
than this could scarcely be expected. g a 
Some knowledge of the history of previous. movements, Dake 
such as has been attempted in the above remarks, is 
needed if we would understand rightly the status quo at. 
the commencement of the revived agitation. | 
It has been a matter of wonder to many that thejorthern 
coal owners and engineers, a body ‘wealthy: enough for 
almost any undertaking, and amongst whose faults cannot 
be reckoned. want of regad to their own interests, even in: g ee 
that wide sense which embraces. a care for the technical 







during the long périod which has elapsed since the failure __ 
of their first scheme; the more so as they appear to have 
in their “ Institute” an organisation fitted to take the ini- 


-tiative in any public movement connected with theoretical 


or applied science. We are given to understand that one 
chief difficulty has been the want of house accommodation. 
The “Wood Memorial. Hall,” a building imposing in its 
design, if somewhat odd in its. sculptural decorations, is 
expected to supply this deficiency, and its: approaching n 






















The new structure Sagi a "Hs buildings 


room accommodation, a museum, a 
hand. 
Meanwhile, a change seems ‘to! 
taking place in the views held by t 
Durham ; Mmd when the Institute AA a in 
interested in the subject to a prelimina 
weeks ago,ét was with the convittion 
liberal re pona pes be. ¢ ex 





as this was elicited’! 
fr om the Dean of Dur 


to note the influenti ; ae: of 
nimify as to the necessity for a tho 
of physical science, and the deter 
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ewas the only centre in which ack an iststitution moni 3 


have any chance of sugcess. r 

At the, adjourned meeting, the Dean af Durhan? 

*an the Rev. Joseph Waite ‘attended on behalf of the 

University, and as tH proposals contained in the Dean’s 
speech on that occasion seem to have been accepted as a 
general basis for the establishment of the College, we 
cannot do better than summarise them. They are roughly 
as follows :— | 

A College to bé established in Newcastle for systematic 
teaching in Physical Science—literary subjects for the 
present to form no part of the curriculum. 


Four Professorships to be constituted :—1. Pure and- 


Applied Mathematics; 2. Chemistry; 3. Experimental 
Physics; 4. Mineralogy and Geology. 

=» The curriculum of instruction to-extend over two years; 

examinations to be held for degrees or diplomas in Physical 
Science, or other honorary distinctions subsequently de- 
termined upon. 

Turning tothe question of funds—the working expenses, 
including an adequate provision for the proposed chairs, 
were estimated at not less than 2,000/. per annum, in 
addition to the amount that might be received from 
students’ fees. 

Durham University offered to place in Newcastle two 
professors—one in Chemistry, the other in Experimental 
Physics—and to found ten scholarships, each of the value 
of 20/, per annum five for first year, five for second 
year students. This offer was to be understood to extend 
to six years, but would be made in perpetuity if the 
results were such as to justify it, The government of 
the college to rest with a Newcastle board, woon which 
the University should have representatives. 
fessors to be officers in the University, and degrees to be 
conferred in Durham; the examinations, on the other 
hand, to be conducted in Newcastle.. | 

The one condition attached to the offer was that New- 
castle should find a similar endowment of 1,000/, per 
annum, guaranteed for not less than six years. 

The meeting appears to have been an eminently prac- 
tical one, for more than half the required sum was sub- 
scribed in the room, and we learn that the amount named 
has since been considerably exceeded without any active 
canvass having been resorted to. The offer was naturally 
considered as accepted, and a Committee appointed to 
take steps for the carrying out of the scheme. The names 
of Sir W. G. Armstrong, the Rev. Dr. Lake, Mr. 1. 
Lowthian Bell, Mr. Albany Hancock, and Mr. Newall, in 
connection with the-executive, will carry assurance far 
beyond the- northern ‘counties that whatever i is taken in 







l isions, so muchas with the intention 


amis to provide 







two ‘Professors and ten annua 
Newcastle to do likewise. | Surely 
a newly-established college is an excessive allowafice. 
Possibly this is not ingended ; at any rate such expeéndi- 
: -ture of mari would scarcely be entertained by the govern- 
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The Pro- 


Res 


een put bo as repre- 


scholarships, and 
holarships in 






ne reason not a to those fens 
hte requirements of the particulgrecase.’ 
“Again, the mE pas of gibjects as laidgdown dy the 





Dean does not seem fo. ebe altogether happy. “No scheme 


of scientific edgcation in the presgnt day can be regarded 
as satisfagtory in which Biological Science i is entirely ig- 
nored. It gs true that the field of biology is too wide to 
be traversed in detail by a single lecturer or covered by 
a single course, and were @he thing possible it would fot 
be desirable. But it would be perfectly practicable for & 
Professor in Natural History to give in a short series “of 
lectures much genera? information as to the organisation 
of the animal and vegetable kingdoms, and to select some: 


special subject, either zoological or botanical, for more. 


detailed exposition ; and, as a means of training the ob- 
serving powers, no portion of the curriculum would be so 
valuable. A college devoting its entire energies to one 
class of naturel phenomena, to the exclusion of studies 


pertaining to natural objects and the phenomena of the ` 


organised world, can have no claim to be called a school 
of physical science in any wide or great sense. 

Newcastle has already a position in respect to Natural 
History Science, and with an admirable Museum at hande 
it would be a blot on the undertaking if its abundant 
local resources were not utilised, 
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LHE UTILISATION OF NATURAL HISTORY 
at USE UMS FOR SCIENTIFIC. INSTRUCRKION: 

IN GERMANY oce @ ` 

H. | $ 
T German Museums of Natural History, founded 
for educational purposes, and connectedwith the 
various Universities, are by far the most important and 
influential. Those attached to the Univarsities of Berlin, 
Vienna, and Munich, are very large estalishifients, con- 
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sisting of several sections which are independent of each ° 


other; and the aim pursued in eachis to render the c- 
lections as complete as possible. Hence, aMhough their 
chief purpose is to serve as schools of instruction for the 
students, they offer to the specialist abundant rfaterials 
for original research, and have grown into atttactiye 
places of public resort. Those belonging to the smaller 
Universities are limited to instructive series of types 
some, however, excel in one or more special beaches 
The teachers of the University are always the di- 
rectors of the collections ; thus the Professor of Zoology 
is the responsiblé head of the Zoological Museum, the 
Professor of Mineralogy of ‘the Mineralogical, the Pro- 
fessor of Botany takes the charge of the Botanical Gar- 
dens,and soon. The appointments to the professorial 
chairs are not thrown open to competition ; and the system 


| of testimonials, humiliating alike to the candidate and his 


supporters, is unknown in German universities; men ‘of 


repute for their knowledge and capability of teaching are 


chosen by the Senate, proposed to and appointed by the 
Government, 
reserved to itself the right of nppointment almgs 
pendent of the Senate, but, Se, 
advice of men cable ‘toj j udg 
dates proposed, | oe 

The lectures on ‘the various br ches of N: atual History 
are either given in the Museum itself, or in a placè ad- 









We believe the Prussian Government has 
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waj kent: -Each course occupies from 50 to 100 koas Pen ga 
` term: of {our months and a half. S@meSrofessors go with 
their students through a complete course of elementary 
instruction, whil st others leave thige! niefly to private study, 
de oung the greater part of their time to gnducting their 
into the ‘method of especial research, ‘Phe atten- 
sat the lectures is ensured jy the cir- 
{atural Sciences form part of the 
medical mers chemists, and teachers, 
a | efore they are allowed to enter upon the 
< exercise > of their calling. We are informed that, at a 
‘eUniversity with nearly joo studemts (each remaining | 
-generally eight terms), some fifty would attend, within 
one term, the course of Natural Philosophy, or Botany ; 
about twenty-five that of Zoology, or Comparative 
Anatomy ; from fifteen to twenty that of Mineralogy, or 
Paleontology ; and about thirty-five that of Geology. 
“These were the numbers usually seen ing the lecture- 
rooms, but there were, of course, other stucents who 
were prevented from attendance by various causes. 
The majority of those students who are desirous of 
receiving a perfect scientific education, and have the 
eans for it, take advantage of the great variety of col- 
ie lectiofts and instructors by prosecuting their studies at 
< two oremore Universities, finishing them at those places 
which offer the largest collections, and, in natural com- 
bination, the est instruction. 
It may be mentioned here that the teaching of Science 
jn German Universities is not entirely dependent on 
the publ colections. “Beside the staff of “ ordinary” 
 profes$ors, there are younger men attached to the 
= University, who. have the right to teach, but can make 
only sucheuse*of the collections as the ordinary pro- 
fessor is disposed to grant. Most.of them select, for 
their course of lectures, branches in the teaching. of 
which they, can” dispense with the collections of the 
eMuseum—as, phfsiology of plants, histology and micro- 
“scopy, history. of developr nent, general biology. This 
inMitution Se private docents,” as they are called, is 
valuable not only to the students, but also to the body of 
~ instructor, inasmuch as it forms a preparatory school for 
“men whọ intend to undertake the duties of an ordinary 
University teacher. The presence of an able and popular 
“private. docent” has also not rarely had the beneficial 
-effect of exciting to fresh exertions the ordinary professor, 
who had gradually lapsed into a course of stereotyped 
7 lectures. Ne evertheless this institution can be regarded 
-only priementary to the system of *scientific educa- 
incipally carried out in connection with 



























ot aware that there has ever been any lack of 

nen combining an exact knowledge of some branch of 

Natural History with the aptitude for teaching it; nor 
“pave we ever heard of complaints that the duties of 
` teaching. seriously interfered with those of the curator- 
- ship; on the contrary, their union in one individual can 
ss have and has had only a beneficial effect. As teacher ne 
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made available? Would it be possible fo 
intend the student’s work in a place where h 
master? Were those duties assigned to two: individ 
they would soon clash, to the injury of the service ex] | 
from the Institution. | 
- The existence of numerous large or wrelbadagted coll 
tions, their utilisation for educational purposes, and the eS 
devotion of adequate time to instruction, are among ‘the 
principal causes which have rendered the system of scien- 
tific education successful throughout Germany. But we: 
must not forget that this success is due to the Universities 
only, and is limited to the classes receiving a University’ 
education. In the schools of lower degree, Science (with 
the exception of chemistry and natural philosophy) i is only 
taught in the form of book-knowledge, in which the pupil 
takes but little interest, and therefore it has no great or . 
lasting influence on the culture of his mind.. 
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THE DESCENT OF MAN 
The Descent of Man, and Selection in relation io Sex. 
By Charles Darwin, M.A, F.R.S, &s. In two volumes. $ 


Pp. 428, 475. (Murray, r871.) 
Il. 


HAT selection in relation to sex has been an impos = 
tant factor in the formation of the present breeds of 
animals was more than indicated in the “ Origin of Spe- 
cies,” and the theory has since been especially worked 
out by Professor Haeckel. It includes two distinct hypo- 
theses, One is that in contests between males, the weakest 
would go to the wall, and thus cither be killed outright, or 
at least debarred more or less completely from trans- 
mitting their characters to another generation. This may 
be regarded asa particular case of Natural Selection, 
and may be compared with the theory of protection — 
by mimicry, suggested by Mr. Bates, and carried out = 
by him and by Mr Wallace. But though in the 
lists of Love the battle is often to the strong, even = 
more frequently it is to the beautiful. This introc uces ao gi 
new process, of which the effects are not nearly ee 
as those of Natural Selection, either i ple 
or in the more complicated cases of mi 
selection by battle. Many circumstan 
in order that the most successful wooers shall have 
and more vigorous pregeny than the rest, | 
place, all hermaphrodite and all sessile anim; 
excluded, and also those cases in Which sex 
depend on different habits of life. ; 
shows that PERRA sexual ages 


































standard of the species, a andad det l 
young, by allied forms, and sometim by. the 
ot the male himself y y l i 










Mordover it is the males W ; 
ing, afid who not ony fight for th 
mates, but display their colours; th 
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ebe their peculiar attracti@ms, in order to*gain the same 
end. This rule is cogfirmed by the exceptional case of 
the cassoyary and a few other species in which the hen$ 
*court the male birds, fight together in rivalry, and ac- 
cordingly assume tlfe brighter colours and more attrac- 
tive shape usually worn by the male. Not only the 
parental and incubating instincts, but the usual moral 
qualities of the two sexes are in these cases reversed: “the 
females being savage, quarrelsome, and noisy, the males 
gentle and good.” But it is further necessary to show that 
the females exert a choice among the males, and that the 
latter are polygamous, or arrive earlier at the place of 
pairing, as js the case with some birds, or else exceed in 
numbers, at least when both sexes are mature. On this 
point a series of observations is recorded relating chiefly 
to man, to domesticated mammals, and to insects. The 
rule as to transmission of male characters to both sexes 
appears to be that when variations appear late in life they 
are usually developed in the same sex only of the next 
generation, although they are, of course, transmitted in 
a latent condition through both; while, on the other 
hand, the differences which appear before maturity in the 





Fic. 2.—Chamaicon Owenit. Upper figure, male ; lower figure, female. 


parent are equally developed in both sexes when trans- 
mitted to the offspring. The numerous apparent ex- 
ceptions to these laws of inheritance and of sexual 
selection are examined with wonderful fairness and fer- 
tility in resource. I may particularly refer to the dis- 
cussion of the ways in which the young and adults of 
both sexes differ among birds. The extreme intricacy of 
some of the questions considered is best shown by a 
postscript in which, with characteristic candour, the author 
corrects ‘fa serious and unfortunate error” in the eighth 
chapter. è 

The remainder of the first and the greater portion of 
second*volume are oecupied by a survey of sexual 
variatiogs throughout the animal kingdom. Passing 
rapidly eover the other invertebrate classes, the author 
devotes two chapters to the secondary sexual characters 
of insects, ‘The weapons, the ornaments, and the sounds 
peguliar to the males of this vast group of animals are 
briefly described, and the remarkable analogy between 
insects and birds which is seen in so many other particulars 
is traced here also, The brilliant colours of many cater- 
pillars, Which, of course, cannot be due to sexual seleetion, 
offer one of the many Wifficulties which are faced, and this 
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is explained by the aid of what the author terms Mr. 
Wallace’s “innate gegius for solving difficulties,” as being 
dwe to natural selection. ¿The bright cclours wgrn the 
enemies of the caterpillars that they are unfit {or food, and 
so benefit the Jatter,"“on nearly the same principle that 
certain poisons are coloured by @ruggists*for the good of 
man.” Many cases are probably further complicated by 
mimicry, savoury caterpillars assuming the colours of 
distasteful ones so as to spare in their immunity, in ¢he 
same way that a druggist might label his bottles of sweet- 
meats “ poison,” to keep them from the shop-boy. = 
In the frigid classee of the lower Vertebrata one would » 
think that sexual selection would have little play ; yet Mr. 
Darwin gives several instances among fishes amphibians, 
and reptiles in which weapons or ornaments, peculiar to 
the males, appear to have been acquired by this means. 
(See Fig. 2.) But it is in the great class of birds that 
the most complete series of examples is found, and our 
advanced knowledge of the habits of this class renders it 





This figure (from Pro 
Gervais) is given to show the odd arrangement and development of the 
hair on the 


Fic. 3—Head of Semnopithecus rubicundus, 


the best possible» field for the exposition of the whole 
theory. Again and again our author forestalls the evidence 
adduced in the chapters on sexual selection among birds, 
when tracing its first obscure operation among lower 
classes, and falls back on the same stronghold when ex- 
plaining its less obvious working in the mammalia, 
Among birds the rivalry of beauty has led to far 
more striking results than has the rivalry of strength. 
Foremost of these is the power of song, which, in 
accordance with the law of the least waste, is usually 
confina to birds of inconspicuous colours, while 
the combination of the harsh note with the magni- 
ficent plumage of the peacock is a familiar converse 
examples The object of the adornment of birds is con- 
clusively proved hy its being, as a rule, confined to malgs, 
and often to them only during the breeding season, ag well 
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as by the pains they take to exhibit their beauties to the 
hens. The difficulty is to show the precise way in which 
the results have been attained by geaddMl selection. In 
two remarkable instances, the gvings of the Argus phe® 
sant and the train of the peacock, Mr, Darwin succeeds in 
tracing the gradations in the same bird ar the same family 


è by which these Yonderful and elaborate ornaments have 


been brought to their present perfection. The woodcuts 


* which illustrate these gradations are unfortunately too 


numerous to be reproduced hare; they are admirably 
drawn, and convey the impression of the feathers as nearly 


as is possible by the means employed. Indeed, we may here . 


eremark that throughout these volunfes the original cuts, 
generally of details of structure, contrast very favourably 
with the figuges of species taken from Brehm’s “ Thier- 
leben,” which are feebly drawn and il-engraved. 

Sexual selection has, of course, been continually 
checked and modifed by the never-ceasing influence of 
natural selection, sometimes, asin the casesof the horns 
of stags, being only somewhat diverted, but often directly 
opposed, as when it preduces dangerously conspicuous 
colours, and dangerously cumbersome ornaments. In 
the case of birds, Mr. Darwin holds that the usual ten- 
dgncy of sexual selection being .to produce variation in 
malesfits transmission to hen birds has been checked by 
naturaleselection. Mr. Wallace, on the other hand, be- 
lieves that both tendencies have generally operated to- 
gether, in opposite directions, so as to make successive 
generations of males more and more conspicuous than 
the primitive type, and those of females less so. The 
fact thats agrule, young birds resemble hens in their 
plumage, is a strong argument for the former opinion, 
since most naturalists adinit that early characters are the 
most trustworthy guide to natural alliances, Ze., to true 
genealogy. To explain the transmission in some cases of 
brilliant colours (acquired probably by sexual selection, 
and thereforg properly a male character) to both sexes 
mdiscriminately, Mr. Wallace has framed the ingenious 
hypothesis, that the femalgs have been protected from 
the@dull unifagnity threatened by natural selection, by 
their very general habit of building covered nests. Our 
author looks at the facts in a reversed way, and supposes 
that in gnost cases these hen birds, having inherited 
bright colours from the males, were led to the habit of 
building covered nests for the sake of protection. 

Among mammals sexual selection has chiefly operated 
by increasing the size and strength of the males, and 
furnishing them with weapons of offence ;* but besides 
allurements te the senses of smell and héaring, this class 


offers not afew instances, especially among the Quadru- |. 


mana, of brilliant colourir.g being developed as a secondary 
sexual character. Here also we have the most. striking 
instances of the production of defensive organs by the 
same process, as in the manes of lions, the cheekpads of 
some of the Svzd@, and possibly the upper tusks of that 
ancient enigma, the baibirusa. Lastly, it isin the class of 
mammals that we meet with cases of what may be 
called primary-sexual ornament, as in Cercopithecus 
cynosurus, which make one wonder, with a thdhkful 
wonder, why such apparently obvious results are not 


* The very general transmission of such weapons to both se#s may, 
perhaps, bz eaplained by the need females have of means to defend their 
young? , ~ , 
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more common.* We must, however, admit that such 
adornment is not more disgusting, nor that of which we * 
copy a igure more ludicrous, than thé personal decorations 
of savages. Sir Joshua Reynoldssaysthat ifa European , 
in full dress and pigtail were to meet a Red Indian in his 
warpaint, the one who showed surprise or a disposition to 
laugh would be the barbarian.* But who could stand 
this test when meeting Semnopithecus rubicundus or 
Pithecia satanas? ‘ 

We must admit, notwithstanding such,anomalies, that, 
on the whole, birds and other animals admire the same 
forms and colours which we admire, and this, perhaps, 
may be admitted as an additional argument in favour of 
their kinship with us. Some of the uglie% creatures- 
(like the hippopotamus) appear to have been quite un- 
influenced by sexual selection, while the magnificent 
plumes of pheasants and birds of paradise areundoubtedly 
due to its operation. That it-has occasionally led to 
unpleasing results in birds and monkeys of aberrant 
taste, is no more strange than that all savages do not | 
carve and colour as well as the New Zealanders, or that 
most Englishmen admire ugly buildings and vulgar pictures, 
The prevailing aspect of nature is beauty, and the pre- 
vailing taste of man is for beauty also. The seans by 
which natural beauty has been attained are various. 
Natural selection is one, by which the healthiest, and 
therefore the most symmetrical forms survive the rest. 
Protective mimicry is another, by which fishes have 
assumed the bright colours of a coral garden and butter- 
flies the delicate venation of leaves. Flowers again have 
in many cases obtained their gay petals and fantastic 
shapes from the advantage thus gained for fertilisation 
by insects, The successive steps which have led to the 
graceful forms and brilliant tints of shells, to the intricate 
symmetry of an echinus-spine or a nummulite, these 
are as yet untraced even in imagination, 

But that many of the most striking ornaments of the 
higher animals, and almost all those which are peculiar 
to one sex, have been developed by means of sexual selec- 
tion, is a conclusion which can no longer be distrusted, 
There remain doubtless many exceptions to be accounted 
for, many modifying influences to be discovered ; but the 
existence of a new principle has been established which 
has helped to guide the organic world to its present con- 
dition. Side by side with the, struggle for existence has 
gone on arivalry for reproduction, and the survival of the 
fittest has been tempered by the success of the most 
attractive. P. H. PYE SMITH 








HELMHOLTZ’ S TONEMPFINDUNGEN 


' Die Lehre vow den Tonempfindungen, von H. Helmholtz, 


(Braunschweig: F. Vieweg. London: * Williams and 
Norgate, grd edition, 1870.) ° j 


aes work traces the connection between physical 

and physiological acoustics, on the one hand, and 
the general principles and practice of music, on the other, 
Professor HelmhoJz’s qualifications for taking up this 
subject are unique. In each branch of science involved - 
in the inquiry he has a reputation at least equal to that of 
any specialist in that branch. In the combination of 
eminehtly original mathematical power and consupmate 


* Discourse delivered at the Royal AcademygDecember 10, 1776. 
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skill “in physical and physiological research with the 


*technigal knowledge of à trained thusidian, he stands 


absolutely alone. It need therefore surprise no one that 
the volume before us, the first edition of which was 
published in 1862 as the fruit of eight years’ work, has 
practically revolutionised, the subject with which it deals. 
He begins by completely clearing up the nature of the 
quality (timbre) of musical sounds. He fixes his reader’s 
Attention on the Aarmozics which previous observers had 
recognised as accompanying a fundamental note. These, 
he shows, are no isolated phenomena, but invariable con-, 
comitants of nearly all musical sounds. In fact, what 
appears to be a simple note of any assigned instrument, 


different tones, all, however, members of a series con- 
nected together by a simple law. The quality of the 
sound depends on the relative intensities in which these 
partial-tones are present in the whole mass of sound 
(Klang) heard. Helmholtz illustrates his theory by deter- 
mining the relative intensities of the audible partial-tones 
produced by the principal kinds of musical instruments, 
and also those corresponding to the different vowel-sounds 
of the human voice. He has also invented an apparatus 
by which the most important members of the complete 
series of partial tones corresponding to a fundamental 
tone can be sounded with any assigned relative 
intensities, and which is capable of producing a tolerably 
close imitation of many sounds differing widely from 
each other in quality. These investigations occupy the 
first part of the work. 

In the second part the nature of the difference between 
consonance and dissonance is explained, and thus a 
problem which has baffled natural philosophers since the 
time of Pythagoras finally solved. Here, again, the key 
to the solution is a perfectly well known phenomenon, the 
real significance and scope of which it was reserved for 
Helmholtz to recognise. Intermittent noises called deats 
had been observed whenever two notes nearly, but not 
quite, in unison with each other, were sounded together. 
Helmholtz asks what becomes of these beats when they 
are so rapid that the ear can no longer distinguish them 
as separate sounds, It had been supposed since the time 
of Young that they coalesced into a third musical sound, 
and thus formed the combination ones discovered as 
early as 1740 by a German organist named Sorge, but 
more generally known as Zartinz’s tones. Helmholtz 
proves that Young’s view is erroneous. The beats never 
coalesce into a musical sound, but when they cease to be 
individually distinguishable, produce the sensation which 
we call discord. : 

This fact, taken in connection with the composite charac- 
ter of musical sounds, leads at once to HelnTholtz’s theory 
of consonance’ and digsonance. When two notes of dif- 
ferent pitch are sounded, we have two serfs of partial- 
tones fo-existing. If no member of the one series pro- 
duces deats with any member of the other, the interval be- 
tween the fundamental tones af the two sounds is an abso- 
lute consonance, If, on the other hand, beats are so 
produced, the consonance ceases to be absolute, and may 
be classed as a good or an imperfect consonance, or pass 
into a dissonance, according to the am~unt of discord in- 
volved in the combination. Helmholtz goes through the 


ordinary scale, and elassifies the different intervals accord- 
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ing to the above theory, his results tallying perfectly with 
those of the best writers on harmony. For the case of 
the comparativelyunigportant class of sounds which have 
ne upper-tones, Helmholtz employs a different method, 
‘which need not be detailed here. It is interesting to ob- 
serve that his theory not only confirms some of the ordi- 
nary rules of musical compositi€n, but i®able to deduce 
‘principles which, though actually adopted by great masters, 
Mozart for instance, have never been explicitly staf@d by « 
any theoretical writer. Qhe third and last part ofethe 
work discusses the construction of musical scales, and the 
relation of each to its key-note. In this investigation %3- 
thetical consideratioms necessarily assume an importance, 


-is really a$composite sound consisting of a number of | Which they could not claim in the two earlier purely scien- 


tific parts of the work. As, moreover, musical technicali- 
ties of much complexity abound throughout the inquiry, it 
is not possible to give a popular résumé of the general re- 
sults obtained in the third part. 

The abovesis the most meagre outline of the subjects 
treated in the “Tonempfindungen.” Indeed it is abso- 
lutely hopeless, within any reasonable hmits, to try to 
convey an idea of the thoroughness, the laborious accu- 
racy, the wonderful many-sidedness which appear on 
every page of it. The author, though a great mathe- 
matician, is fortunately too great an experimentalist Po 
allow the laws of nature to figure as mere examples of the 
integration of differential equations, or as but affording 
subject-matter for new mathematical conyngdrums, Each 
acoustical law is thoroughly explained in popular language, 
with the most attractive richness and variety of illustra- 
tion, a method of treatment fnfinitely refreghing to a 
student who has hitherto experienced only the htisks of 
our aid examination-ridden manuals, AH details of cal- 
culation are relegated to an appendix, and? thgugh mathe- 
matics has its due honour given it, as a science absolutely 
indispensable for thorough independent mastery of any 
branch of physics, the most effective practical discourage- 
ment is given to the pedantic notion®that no valuabl¢ 
knowledge can be gained without it. We may well doubt, 
indeed, whether the long exclusive domination of theory 
has made anything beyond maathemadiest yinbsle really 
understood, Cambridge honour-men will know what we 
mean by saying that an average wrangler, if asked what a 
wave was, would probably unhesitatingly answer— e 
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A 
and refuse to produce any further explanation. We desire 
for works like the “Tonempfindungen” a triumph in this 
country over Eaglish books “adapted for writing out in. 
examinations” as decisive as the victory of the German 
armies on the soil of France. SEETI TAYLOR 
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OUR BOOK SHELF 


A Monograph of the Alcdinide, or Family of King- 
fishers. By R. B. Sharpe, F.L.S., &c. Librarian tò the 
Zoological Society of London. 4to. (Published by the 
Author, 1868—1871.) 

Tars work reflects the highest credit upon its author, and 

will @stablisi. his reputation as an Ornithologist. Very 

few monographs published in England are «so entirely 

‘satisfactory as this one, for not only have the several 

parts gppeared regularly during the last three years, but 

the concluding double number just issued contains a 

copious and well-written introductory chapter on classifi- 
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cation, geographical distributior®, and literature, which 
renders the book a model of what such a work should be.® 
The Kingfishers, although represented in our country by 
only one species, are especiall¥ abundagt in the Eastern 
Tropics,ewhere they exhibit a great variety of form agd 
the m@st exquisite beauty ofplumage. A considerable 
number of them are inhabitants of the forests, and never- 
frequent water, subsisting on insects, smal§ crustacea and 
mollusca, and tHe larger Species even on snakes, lizards, and 
other reptiles, which they capture by darting down upon 





o thensfrom a branch just as our own species pounces upon 


a fish, Mr. Sharpe has been fortunate in securing the 
seYvices òf a young Dutch artis Mr. Keulemans, who has 
himself studied birds in the tropics, and seizes upon their 
vafious attitudes with the happiest fidelity. He also sur- 
rounds his figures with little bits ofeappropriate scenery, 
so that a considerable number of the 120 plates with 


which the book is illustrated are beautiful pictures, as |. 


well as admirable representations of the several sptcies, 
We do not hesitate to say that many of these plates are 
equal to the very best that have appeared in any illus- 
trated work of Natural History. The body of the work 
consists of coloured figures of every known species of 
kingfisher, with ‘full synonymy, careful description, and 
record of whatever is known of its habits. In the intro- 
duction, the classification of the species is carefully con- 
sidered, only those generic groups being retained which 
can be characterised by marked structural differences. 
The whole family is first divided into two sub-families ; 
the Adcedinidz, or true kingfishers, characterised by a 
compressed keeled bill; and the Dacelonine, or king- 
hunters, which have a depressed bill rounded or furrowed 
above. These are subdivided into nineteen genera, in 
which are gfouped the 125 -species of kingfisher now 
known. The groupsare all characterised by modifications 
of the pill, feet, or tail, and a plate exhibits these generic 
charactemat one view. There is also a tabular key of the 
speciegin ever? genus and of the genera in each sub-family, 
and tHe reasons are given for rejecting numerous genera 
proposed by other authors on insufficient characters. The 
geographioal distribution of the species is then discussed 
in the same careful manner, an exact account of the known 
range of every species being given, as well as tables show- 
ing ata glance theedistribution of all the species of a genus 
or group of diliedgenera ; after which the results of the 
€xamination are ablysummedup. Kingfishers present us 
with some of the most curieus anomalies of distribution to 
be Bund in thegvhole class of birds. There is no part of 
the world so rich in peculiar forms of bird-lifeas America, 
more especially the southern half of it, yet it is the poorest 
of all parts of the world in kingfishers, only eight species 
being fofind in the whole continent,—a continent with 
more rivers and more fish than any other!. The single 
island of Celebes actually contains as many different kinds 
of, kingfisher as all North and South America, while 
New Guinea contains more than twice as many. It is 
perhaps even a more extraordinary fact that there is no- 
peculiar typeof kingfisher in America, alléhe eight species 
belonging toonegenus, and that genus found alsoin Europe, 
Asia, and Africa. In Africa we have three peculiar genera 
of kingfisher, and twenty-four peculiar species. In 
continental India there are only five peculiar species, and 
not one genus. The western Malay. Islands (Indo-Malayan 
sub-region) have one peculiar genus, and eleven peculiar 
species ; the Philippines, seven peculiar species; but the 
Australian region has no less than ten peculiar genera and 
filty-nine peculiar species, or nearly half those of the 


whole world. The peculiarities of the island of Celebes į 


are well shown by the kingfishers, for not only has it eight 
peculiar species and three peculiar genera, but one of the 
latter has affinities with an African genus. 
the general relations of this isolated group of birds to the 
rest of the order, and the mutual affinities of the genera, 


the conclusion is arrived: at that they are. most nearly | 
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allied to (although still very remote from) the hornbill ; 
and their relatiéns are expressed by a branching diagram, 
as well by a map of the genus on the plan of Pyofessor 
Flower. A copious account of the¢literature of the family 
¢s also given, no Jess than 135 separate warks bejng 
enumerated, with references to every species of kingfisher ° 
described or noticed in them. An elaborate paper on the 
anatomy of these birds by Dr. Murie, with a full index, 
completes this exceedingly valuable work, which will be 
equally acceptable to the naturalist for its detailed and 
accurate information, and to all who love nature for its 
beautiful and artistic illustrations. Å‘ 

; ALFRED R. WALLACE 


"The Wind in hes Circuits, with the Explanation of the 
Oriein and Cause of Circular Storms and Equinoctial 
Gales. By Lieut R. H, Armit, R.N. (Logdon : J-D. 
Potter, 1870.) ` 


ACCORDING to Lieut. Armit “all the various phenomena 
which occur in Nature are accounted for by one theory 
forming one law, and the force which governs and regu- 
lates everything, even to imparting perpetual motion to 
the world, is Electricity” (p. 122). When the reader is 
informed of the: authors opinion that the east wind is 
formed of compressed vapour or steam (p. 57), that 
lightning and thunder are caused by the Arctic current 
descending to fill any vacuum that may suddenly be 
found in the warm currents below it, the “grating” of the 
currents against each ‘other causing friction and lightning, 
and the sudden shock of the impenetrable masses the 
thunder (p. 68); and that, by an attentive study of his 
„theory, it will in future “ be as easy to foretell and evade 
a storm and keep in a fair wind, asit isto drive over good 
roads and evade the bad ones, when you know the 
country you are driving through” (p. pa6), he will under- 
stand that the book may be consulted out of curiosity, 
or for its psychological interest, but not for instruction in 
what concerns atmospherical phenomena and the laws 
which govern them. 
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LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by his Correspondents. No notice is taken of anonymous 
communications. | 


Pangenesis 


On the introduction of Mr. Charles G. Leland, the author of 
the famous “ Breitman Ballads,” who was present at the reading 
of Mr. Galton’s paper on Pangenesis before the Royal Society 
on the 30th ult., I have seen Mr. Lewis Ware, a young American 
gentleman who has been studying science in Paris since 1868. 

By him I am informed that M. Leconte (I presume the 
physiological chemist of that name) is accustomed to mention in 
his lectures that he had frequently transfused the blood of one 
kind of animal into the veins of another; but it does not appear, 
in reference to those experiments, that any subsequent effects 
were noticed, as regards the offspring of such animals. 

M. Leconte, however, further relates that once, not by way of 
experiment, but in order to save life, endangered, it must be sup- 
posed, from the occurrence of previous hemorrhage, he transfused 
into the veins of a white man blood drawn from a negro, and that 

‘the subsequent offspring of this white man by a white mother 
were swarthy in complexion. i 

Now, I cannot, find any published yecord of M. Legonte’s 
opération and iss singular consequences, and it is impossible at 
the present moment to reach him by letter. I desire therefore to 
give publicity to what seews.to be a conclusive. proof ¢of -the 
theory of “pangenesis,” with the view of eliciting a confirma- 

. tion or refutation of the statement from some one who may 
‘ chance to read this note, and who may have the necessary oppor- 
‘tunities and leisure for further inquiry into the particulars of so 
pe) remaikable an incident, It is obvious that the number of 
children so affected, and the coincidence or absence of other 
- Changes in the hair, the form of skull, &c., require to be investi- 
‘ gated, end the credibility of the parents fully authenticated. 

10, Savile Row, W., April 8 o JOHN MARSHALL 
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> . The Spectra of Aurora and Corona 


So much attention has beep drawn to the cofrespondence be- 
ween the spectrum of the corona and that of the aurora, as to 
lead one to suppose that they were almost identical; or, at 
least, that 
As the 1eaders of NATURE 
are awae, the light of the aurora is almost monochromatic, 
giving a spectrum of one bright line in the yellowish geen (wave- 
length about 557), and three or four very faint bands, which are 
more refrangible. These last are only océasionally visible, and 
indeed, Angstrom, in 1869, had seen them but once, and that 
momentarily. It is with one of these faint bands that the 1,474 
corfna line {wave length 531°6) is said to coincide, and not wath 
the bright line {wave length 557), which is entirely absent in the 
corona spectrum. ‘Two more of the auroral bands are near to 
the F and G hydrogen lines, which are visible in the corona, but 
itis yet doubtful whether they coincide. It is not impossible that 
a faint H spegtrum may be produced in the aurora by the moisture 
of the air, but I incline to attribute them to the low temperature 
air spectrum mentioned in my letter of February 7, and which 
has bands in nearly the same positions. From the extreme faint- 
ness of the auroral bands, it is of course impossible to measure 
their positions with great accuracy. 

Under these circumstances it would seem rather premature to 
lay great weight on the supposed coincidence, and much careful 
work must be done both on gas spectra and on that of the aurora 
before we can say with any confidence that these lines are not 
due to gases already known to us under different circumstances 
of temperature and density. 

I subjoin a table, giving the approximate wave lengths of the 
lines observed in the auroral and coronal spectra. 


Lines of Corona and 


TS. 
Promimences. Observers 


Limes of Aurora, 


Description! Wave length| Description [Wav elength 


C Hydrogen 656 y 
' Bright line. 630 H. R Procter and 
e {a20 others, 
D Sodium 589 
D3 
6507 | Angstrom 
Bright hne. 557 Wralock 
sgte oe Clarke, jun, 
1474 line 537 6 band pe Alvan Clarke, jun. 
E * 527 
i : band 520 Winlock 
b 517 
F Hydrogen 486 band 485 Alvan Clarke, jun. 
band 464 Winlock 
G Hydrogen 435 band 434 Alvan Clarke, jun. _ 


HENRY R, PROCTER 
Royal Colleze of Chemistry, March 28 - 





The Aurora 


THE splendid aurora which was visible here last night was 
probably seen in many other places, and from a comparison of 
data, perhaps the position of the luminous arch, which formed 
a conspicuous part of it as seen from here, may be made out. 

At 10.30 it passed through the northern part of Corona, 12 
Canum Venaticorum, and the head of Leo. At the time men-- 
tioned above, the whole of the hght was a vivid green, but at 
about 10.40 1ed patches appeared, and at 10.45 rays shot up toa 
point situated about 4° $.5.W. of 12 Canum. The colour round 
this point was a most wonderfully dark blood red, and in many 
other parts of the heavens the same colour was seen, very different 
from the rosy light of last October. 

About 11 clouds coming up covered the whfe sky, and on 
their partially cRaring away, the aurora was much decreased in 
brilliancy. The lurid red*light reflected from the detached clouds 
which preceded the main body produced an exceedingly grand 
effect... The light was strong enough to read type of the size in 
which NATURE is printed. i 
. On first observing the green parts with a spectroscope of one 
bisulphide prism, the only line distinctly visible was the green 

me ; but by watching and opening the sli? there came into view 
wo bands at the more refrangible end, more sharply defined at 
the more refrangible side than at the other, and there also seemed 


* Seen on October z6 last year, but very rarely visible. 


+ Prof. Pickering considers this an error. My own measure# give a 
wave IdBgth very slightly greater than those of Winlock and Angstrom, 
"9 
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e principal auroral line was also seen in the corona. 
eBuPeven this is not at all the case. 


* 
to be “a considerable cont#huous spectrum from the 
@hearly to the least refrangible of the two bands: ° 
In the red parts the red line was most brilliant, quite equal in 
intensity to the greep one, andethen even in the green light ıt was 
distinguishable with care@and long watching. - e° 
York, April 10 r T. JI. WALLER 
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Last evening® at about 9.50, my attention was called to a 
magnificentedisplay of aurora borealis. A mass of light, com- 
posed of req and bluish-white streamers or rays, moved rapidly 
up from about W.S.W. to E.N.E., and the whole took thd form 
of an arch overhanging for a short space of time the western 
horizon, while transverse wdes of light, intensifying ‘the lure. 
of the.blue portions, and occasionally reaching almost to th 
zenith, rolled across the nebulous mass at intervals of abot a 
second, Streameis projgcting eastwards kept shooting out with 
great brilliancy, like sheet hightning, except that they were sepa- * 
rated by a sharp line from the dark surrounding sky. Each flash 
made g fresh advance eastwards, like the skirmiskers preceding 
an army, and a few bright crimson clouds alone kept nearly the 
same position throughout the display,—the finest of these was 
nearly in the S.W. At one time, when the flashes and waves had 
ceased, an umbrella-like radiation of red and white rays from the 
zenith attained great beauty. By five minutes past ten the sky 
had regained a more ordinary hue, but dull red clouds still 
remained, and in the west a white phosphorescence like early 
dawn. The night was calm and rather cold ; the barometer 30°00 
and steady. The wind had been gusty from E. in the afternoon. 
I had remarked during the daytime some very rare and beautiful 
modifications of cirrus and wave-cloud stretching from W.S. W. 
to E.N.E. (a’ direction coinciding with that of the aurore 
streamers), and crossed by bars at nght angles to them at a lower 
elevation. The arrangement of these clouds showed that they 
were strongly acted on by electricity, as is generally, perhaps, 
the case with wave-cloud. May not vapours of this kind 
in a peculiar state produce the apparent® polarisation of 
the sun’s rays recorded by “‘J. W.” in the Times of April 8? 
To-day, especially, between‘ twelve and one o'clock, detached 
cumuli, driving rapidly from abouteE.S.E. and waper cirro- 
cumul from E.N.E., have behaved ın a maher quite unlike 
anything I have observed before. The only cirro-cumulus to be 
seen in the morning shot out branches in advancing and melted 
away between the branches, leaving a sort of aa of spine 
and ribs, which in their turn were dissipated. The cumulus 
motions were also unusual, for portions were suddenly arrested, 
remaining fixed, and then rose apparently and arranged them- 
selves in bands more or Jess parallel until Gissolyed. The last 
phenomena only occurred, as far as I coul see, below some 
whitish rays, extending across the sky from W.S.W. to E.N.E , ' 
parallel to the aurora streamers of east evening, and closely re- 
sembling the beams of light which often procegg from the Sun’ 
when behind a cloud on a showery day. Either an aurora must 
be going on to-day, or the higher atmosphere is in a peculiar 
electrical state. The influence of these whitish bafds on the 
clouds at a much lower level is at any rate remarkably @owerful. 

Wrexham, Denbighshire, April 10 ; F.R 


maa tent tree 


Solar Science at the pleasure of Secret Referees ° 


__ IN the faithfully-recording columns of NATURE for March 30, 
at p. 434, is a much required abstract of Mr. Stone’s important 
paper, recently c&8mmunicated by him to the Royal Society, 
London, on the connection between terrestrial temperature and 
sun-spot phenomena. By comparing the curves of mean annual 
temperatures during the last thirty years (as observed, ready to 
his hand,by his indefatigable predecessor Sir Thomas Maclear) 
with another curve constructed on Wolf’s observations of sun- 
spots, Mr. Stone has been enabled.to deduce, almost immediately 
after arriving on his new scene of labour at the Cape of Good 
Hope, first, that there 1s an approximately decennial periéd of 
such temperature, and so similar to that of the sun-spots as to 
indicate more than a mere coincidence ; and secondly, that the ` 
sun-spots dre not to be looked on as the direct ages of thent 
tempggature variation, but that either phenomenon results from 
some general change of solar energy. 

As Mr. Stone expressly mentions ‘that he had not the slight- 
est expectation, on first laying down the curves, of any sensible 
agreem@nt resulting,” I presume that he is not aware that 
upwards of a year ago I both sought the honour and experienced 
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London an almost exactly similar research, resulting in almost 
the same solar conclusion ; my foundation matter being the mean 
annual ,rock-temperatures observed in ghe Royal Observatory, 
Edinburg, during thirty-three years (twenty-four of them under 
my own superv@ion) with the rec8rded sun-spot and other solar 
phenomena by Schwabe, Wolf, the Kew Observatory; and other 
authonties, during the same period. ~ è 
And yet why Mr. StBne zot acquainted with thjs previous 
work of mine, communicated to the very same London Society, 
at a tame too when he was still in London or very cilde to it? 
The answer is probably, that ıt was the work of the Secret 
Committee of the Royal Society appointed by the Council to 
řeport on my paper. For the Committee’s first proceeding was 
t@ keep the paper shut up with themselves for upwards of seven 
` months ; and their next, to condemn it before the Council on 
@several counts, the two chief of which s€emed to be—first, that 
I had inveighed without occasion, ina note on a certain page, 
agaist British units and standards of linear measure; and 
secondly, that ¥ was not to be allowed to compare the Edin8urgh 
mean annual temperatures with sun-spot observations. 

Touching the first objection, I showed that there was no such 
note or sentiment thronghout the whole paper; and with regard 
to the second, I felt scientifically constrained to declare, that I 
could not consent to be denied the right of comfaring so long, 
accurate, and indeed hitherto unsurpassed, a series of earth- 
surface temperatures as those of the Edinburgh Observatory, 
with acknowledged solar phenomena; especially when con- 
fining myself to merely trying and exhibiting for annual means 
whether there was, or was not, any sensible correspondence in 

ime and manner. 

For his rebellious opposition to the despotic dictates of the 
Secret Committee, my paper was, instantly extinguished by the 
Council of the Royal Society ; and I was put to the further 
indignity of receiving an unpleasant letter from the ‘secretary, 
on merely reqwesting to know the names of the gentlemen con~ 
stituting the said Committee, whose identity in the flesh is there- 
fore still a problem. But now, see how speedily the Nemesis 
of deeds of darkness has qyettaken those who dabble in them ; 
for the neMfy-appointed Astronomer Royal at the Cape of Good 
‘Hope,.ffi chage of the British Observatory which stands next in 
importance to Greenwich; one of the Royal Society’s own Fellows 
too, has, movedshy some most mysterious impulse, made that 
very subject"§ust banned by the carefully concealed sages who 
speak fiom behind a curtain, the material of his first scientific 

“communication from the Southern Hemisphere ; and, with even 
a ciuel degree of pelite attention, he has sent*that paper, filled 
-with their owh forpidden matter, to the Royal, rather than any 
@ther, Society in London, to read aloud before their members. 

Yet this chief and leading society’s secret Star-chamber, 
tho@gh exclaiming, perhaps, to the South African astronomer, 
“Et tu, Brute, nas not repented, at least in any generous or 
human manner; for they have left me both to find out from 
NATURE the whole character of Mr. Stone’s paper just accepted 
by and rgad before them, and to ‘form my own unaided con- 
clusions, 

Wherefore I cannot but wonder more than ever, and even 
with exceeding admiration, at what azy Scientific Societies in 
the present day have got to do with that accursed thing in all 
national history represented by Secret Committees, secret mem- 
bers, secret judgments, veted prophets, who may, and—as would 
most clearly be shown if the whole correspondence in this case 
were to be puBlished—who do, blunder utterly in understanding 
a plain sentence of simple English, who likewise enacta mistaken 
rule to tie down some astronomers in ther own business, prove 
themselves totally void of Christian charity and gentlemanly 
feeling, and all the time require the incense of passive obedience 
to their paitial edicts and strange behests. 

Is not this then a matter just as important as any that can 
occur, in the interests of true science and unalloyed, for the Royal 
Commission now sitting on Scientific Education and the Advance- 
ment of Science to take account of} For, if that Commission 
fitly and fully represents the general government in these times 
of this free and enlightened land in which we live, it would seem 
to be one of their holiest duties to the nation at large, to see that 
a base poljtical method of a past and exploded era of our 
history, after being driven with ignominy out of every other 
branch of government, be not allowed to linger in sequestered 
nooks and dark corners of State-supported or State-aidedocieties 
. for sgientific pursuits, C, PIAZZI SMYTH 

I 2 Royal Terrace, Edinburgh, March 31 . 
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Mr. LAUGHTON thinks (see his leer in NATURE of Apri] 6) that® 


the ocean surface current, which flows igto"the Mediterranean by 
We Straits of Gibraltar, is due té the preponderance of west 
winds over the Atlantic. 
similar current flowing into zhe Baltic ; but on the contragy, there 
is a surface-current flowing out of the Balic. 

I am convinced that Dr, Carpenter is right in accounting for 
the currents at the entrances of both the Mediterranean and the 
Baltic by the differences in the degrees of saltness of different 
seas. JOSEPH JOHN MURPHY * 
Old Forge, Dunmurry, Co, Antrim ° 





Ag Sun Spots 

SOME very remarkable maculæ appeared on the sun on March 
28, gt Som A.M., which are of interest from the fan-like por- 
tion of the most westerly of the large spots having been much 
enlarged whilst under observation. The enlargement took place 
from the centre outwards, and occupied several Seconds in its 
development. W. H. WALENN 

74, Brecknock Road, N. Š : 





The Echoes of the Royal Albert Hall 


THE following observations may assist in reconciling some of 
the conflicting statements respecting the above subject, and ex- 
plaining their curious discrepancies :— 

The shape of the building is nedrly elliptical; for the sake of 
description I will assume that it is a true ellipse. The middle of 
the platform, down which Her Majesty walked on the occasion 
of the opening ceremony, corresponded to the major axis of this 
ellipse, the seats in the arena were arranged in rows at right 
angles to the major axis, and thus the middle row of these seats 
was placed across the minor axis. I sat on one of the chairs of 
this middle row, that against the edge of the platform, and thus 
was in the nearest available place to the geometrical centre of the 
building, and therefore well situated for®8ne set of acoustic 
observations. I'listened very carefully, and made the following 
notes :— ` 

An invisible military band was playing for some time before 
the arrival of the Queen, ‘This music was freely heard without 
any perceptible echo, but the outlines of the sound (if I may use 
such an expression) were slightly shaded, there was just that want 
of crispness and definition of individual sound which would be 
advantageous to an ill-timed band, but somewhat damaging to 
the display of one that was playing staccato passages with per- 
tect unity, ‘ 

When the Prince of Wales read his address I heard every 
word repeated with perfect distinctness, the echo was pure and 
single, the two voices appeazed like those of a prompter and a 
faithfully repeating speaker. The echo was remarkably well 
defined, and nearly as loud as the voice of the Prince, ; 

When the Queen replied, her words were also repeated, but 
far less distinctly. This was a respectful whispering echo. When 
Santley sang a solo, there was no distinct echo, only a slight 
confusion of sound; but every note of Madame Sherrington’s 
solo was most vexatiously mocked, but,not so distinctly as the 
words of the Prince of Wales. A slight murmut accompanied 
the band, but it required a strain of attention to detect any de- 
finite echo. 

The above is a description only of what I heard. 

A friend who was sitting at the other end of one of the middle 
arena seats, ze. near the boxes, or circumference of the ellipse, 
did not hear these echoes at all, and I have since learned that this 
was the case wn others sezted in boxes on either side of the hall, 

The explanation of these facts is not difficult. On both sides 
of the organ, which occupied the south end dr vertex of the 
ellipse, are unhroken curved wall space€ above the choir, covered 
with wooden panels or lining, a material well way Yeas or the 
reflection of sound. Beyond these bare spaces the boxesgbegin, 
and extend round the circumference till they reach the bare wall- 
space on the opposite side. ‘There can be no regular reflection 
from the large area covered by the boxes when these are filled 
with people, but ther® must be such regular reflection very dis. 
tinctly effected by the small bare portion of the curvature on each 
side of the organ. 

If the curvature of this bare wooden wall-space were a true 
parabola, and a sound were emitted from the focus of the curve, 
it would be reflected in straight lines parallel to the axés, and 
only extending to a short distance on eachsside of it. With the 
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Were this so there ought to bea , 
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“actifal curvature a close approximation to this should occur, th 
echo of the sound thus emgted would travel along the-platform 
and extend a short distance beyond it, and thus be distinctly 
audible to the beefeattrs arranged along the platform, and to 

hose whe like myself were sitting close to it. . 
When the Prince read his address, he stood very nearly in 
the sotith focus of the ellipse, a little the, east side of it. In 


, facing Her Majesty his voice was projected directly towards that 


portion of the panelled curve which should theoretically supply 
the parallel waves of sound to my side (the west) of the platform. 
‘Thus the distinctness with which I heard the echo of his voice 
is explained, and also the absence of echo in those parts of the 
all farther distant from its major axis. 
. Her Majesty was near the focus, but not so near as the Prince 
of Wales. Santley was considerably to the west, and Madam 
Sherrington was on the east of the focus, but not so far removed 
as Santley. The quality and pitch.of Madame Sherrington’s 
voice-woul§ of course assist in rendering the echo more distinct. 
The band and chorus being distributed between the focus and 
vertex of the ellipse, fulfilled their theoretical requirements by 
having no regular echo, nothing beyond an indefinable rumble, 
That the distinct echoes I heard came from the wooden lining 
was evident to ‘the sense. I have often amused myself by ex- 
perimenting upon mountain echoes, and when there is no 
redoubling have usually been able to detect the direction of their 
` issue, and to find the rock surface producing them. The echoes 
of the voices of the Prince of Wales, Her Majesty, and Madame 
Sherrington, were remarkably free from any degree of redoubling, 
and evidently came from the ‘direction of the south wall. 

The remedy for this is obvious enough. This blank wall space 
must be covered with some kind of drapery, or broken up by 
ornament. Drapery will promote absorption of sound, an 
irregular ornamental surface will convert the regular reflection 
into scattering reflection. 

I listened very carefully for any indications of echo from the 
roof, but could detect none, either the velarium was quite effective, 
or the echo, formerly attributed to the roof, came from the walls, 
or my position pre¥ented me from hearing the roof echo. As I was 
not present at the first experimental concert before the velarium 
was put up, I will not venture any opinion on these points. 

My apology for publishing these details is that the subject of 
the acoustics of. this Hall is one of vast importance, both in 
reference to the Hall itself, and the intellectual progress of the 
inhabitants of all great cities. If large masses are to be taught 
orally, we must learn how to construct buildings in which the 
human voice may be audible to assembled thousands. The 

~Royal Albert Hall presenting the grandest, and, I think, we 
may now say, the most successful experiment ever yet made in 

determining the possible limits of oral teaching, every contribution 

to a knowledge of its acoustic properties is of great value. I 

offer the above simply as such a contribution of observations 

made from one pa plier the most important- point, and 

hope that it will be followed by other observations from other 

parts of the building. By combining these a correct knowledge 

.of the whole subject may be obtained. 
W. Marriev WILLIAMS 





_ Gum Dammar 
In a valuable article in the current number of the ‘‘ Quarterly 


“Journal `of Microscopical Science” the - Radcliffe Travelling f 


Fellow alludes to the general favour with which Prof. Stricker 
and other eminent German workers, regard Gum Dammar as a 
substitute for Canada Balsam as a medium for the preservation 
and preparation of histological specimens. Mr. Mosely further 


- pointsout an unfortunate mistranslation in the Sydenham Society’s 


English edition of Stricker’s work, in which Dgwmar jirniss is 
translated Cangda Balsam, and regrets that good Dammar firniss 
(Angkce dammar varnish) cannot be obtained in England, though 
the gum itself is sufficiently common. It so haypens that I have 


* madeeuse of various home-made preparations of Dammar, in 


preference to balsam for some time past. I have found that it 
‘not only is a substitute for the latter ‘‘torment to beginners,” 
but that it possesses many advantages over balsam, ¢.g. it is easier 
to use, sets more rapidly, and is above all clearer, more per- 
efectly transpaient, and more dense, erhaps many of your 
microscopical-readers will be glad to learn that a very good 
“dammar varnish” is made and sent out in a suitable form by 
Mr. Walter White, of Monmouth, to whom I am indebted for 
‘my knowledge of some valuable formule for its preparation. 
Hull ; H., PocKLINGTON 
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THE IRÓN AND STEEL INSTITUTE: 


IX NATURE for Marck 30, we called attention to -the- 

annual meeting@of the above society, whigh ‘had just 
tommenced in London. @he new President, Ms, Henry 
Bessemer, delivered his opening address on ghe afternoon 
of ‘Tuesday, when there was a large ahd influential attend- 
ance of the members from Sc®tland, South Wales, the 
North 8f England, South Staffordshire, Yorkshire, and 
other districts connected with the industries reprgsented 
by this Institute. -There were also several gentlemen 
present representing Ca@ntinental and American werks. 
Various matters of considerable practical importance 
were introduced to the notice of those present by® Mr. 
Bessemer, and it isgunderstood that-the attentino of the 
Council‘will shortly be directed to carrying out, as far af 
possible, the suggestions ‘contained in the address, Per- 
haps the most important subject mentioned was the pro- 
posal for a new series of tests to ascertain accurately the 
relative strengths ofiron and steel. Many of the data upon 
which engineers and manufacturers have now to depend 
are comparatively old, and refer to classes of iron that are 
not made sfextensively as they were at the time the expe- 
riments were instituted. New classes of iron have risen 
into importance dwing the last few years, and steel has 


op 


become a very valuable article for engineering construc- ° 


tion, so much so that it is desirable the materials now 
available. for use should be thoroughly tested, in order 
that their properties may be fully understood by engineers 
and ironmasters. The proceedings at the meeting on 
Wednesday and Thursday were of a varied and®interest- 
ing character. The committee appointed to investigate 
the subject of distribution of iron ores jne Great Britain, 


presented their preliminary report, in which they stated ® 


that they had received from. gentlemen connected with 
the trade special communicatiogs upon the mattef. They 
gave a résumé of the production of iron ose itf the various 
districts, and in many cases they intimated fhat the 
mineral statistics published by the Mining Record Office 
did not-accurately represent the quanfity of material 


raised. ` Taking a general view of the production of iron Ps 


ore inthe United Kingdom, they remarked that attention 
is now being mainly directed to the development of those 
districts that yield the cheaper classes of ore, such as 
Northamptonshire, Lincolnshire, and®Cleveland, and to 
those localities where deposits of haematite are obtainable. 


-The great demand for the lattér ores is stimulating resgarch 


in every direction where there is a p@®fability of this 
mineral being found, but the circumstances under which 
it was deposited are at present so imperfectly einderstood 
that it is impossible to estimate with any precision where 
these researches are likely to prove successful. The Gom- 
mittee was re-appointed, and we*understand that it is their 
intention to proceed with the preparation of a more 
thoroughly comprehensive report upon the ‘subject* of 
their investigations, and that this will be presented at an 
early meeting of the Institute. ` 
The Committee appointed to report: upoħ the question 
of mechanical puddling stated that they had. given con- 
siderable attention- to the subject of their investigation. 
They had paid visits to the principal forges where furnaces 
for mechanical puddling were in operation, and-they gave 
a detailed list of such works. With respect to the Con- 
tinent, they reported that Mr. Menelaus had kindly under- 
taken to obtain from France a set of the apparatus. used 
at La Haynge, to put the same in operation at Dowlais, 
and to ask the Committee to see it at work in due course. 
Had it not been for the Continental war this machine 
would long ago have been at work, ‘but it was detained in 
transit, and has not yet arrived in England. The Com- 
mittee intimated -that they were making arrangements 
for obtaining. the services of a practical engineer, and of 
a genfleman-acquainted with puddling, to visit the differ- 


| ent works,-and,thoroughly to investigate the merits of the 
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various machinesin existence. The Committee proposed 
afterwards to verify the statistics givesi'in by thisgentleman. 

The subjects‘which these Commissions are investigating 
are of great interest and importance go te trade, and it 
is to be Roped that the gentlgmen entrusted with the 
inquiries-will bê able to prosecute them to a satisfactory 
issue. .The paper by Mr. F. Kohn” on the production of 
alloys of iron ang manganese gave rise to a@iscussion, in 
which it was asserted that the manufacture of spiageleisen 
had atJersth become an established fact in cgnnection 


*with the iron trade of this country, the Ebbw Vale 


Company .having recently succeeded in extracting that 
material from the spathic iron ores of the Brendon Hills. 
Caneidering that this company have devoted a long time 
to the solution of this important question, it Is satisfactory 
to find that they have been fortunate fn this matter. The’ 
results obtained by the Terre Noire Company in the ‘pro- 
duction of a ,soft steel are very remarkable, as ‘Sir W. 
Fairbairn testifies that in ductility this steel stands in*the 


. ratio of ‘219 per unit of length to ‘og2 of the Bessemer 


steel manufactured at Barrow from hæmatite ore. The steel 


~ in question was made by the use of ferromanganese made 


by Mr. Henderson’s process, and containingean average 
of 23 to 25.per cent. of metallic manganese. The pig 
iron is run directly from the blast furnace to the converters 
without mixing with other kinds of iron, and the rich 
ferromanganese isused instead of the ordinary spiegeleisen. 
Mr. Walker read a communication on modern apphi- 
ances for reversing rolling mills, which introduced a notice 
of the ‘principal arrangements now adopted for securing 
reversing action in rolling iron and steel. This is a 
matter of great importance, and-has engaged the attention 
of engineers for some time past. The principal systems | 


è are—First, by reversing motion of the ordinary locomotive , 


type; and, secondly, by friction clutches. The latter! 
plan ws most particularly described. -It was stated that | 
the polls dh be reversed at any speed, and thè mills fitted : 
up on this method are remarkably effective. Mr. Ferrie 
contributed a paper upon an improved form, of blast, 
furnace recently introduced into Scotland. This differs 


e from the furnace in ordinary use by the addition of about 


2oft. at the top, which is divided into four.compartments, | 
and the raw coal charged in at the top is coked in its 
passage down the vertical chambers. The practical: 
wesults of the worRing of this furnace over a‘considerable : 
period has been a saving of atleast one ton ‚of -coal-for | 
each ton of iron produceti. In the discussion it was: 
maintained th®® the advantage derived by Mr. Ferie. 
from the alteration of his furnace were ,mainly.due to: 
increased height ; but it was also-advanced that with raw | 
coal for fgel it would not be practicable as a rulé to-make | 
furraces 8oft. high work’ satisfactorily. * Mr. Ferrie 
appears to have demon%trated that high furnaces ‘using | 
raw coal can be made to give as -good results as‘ are’ 
obtained in the more modern districts. Mr. Tate,read a 
paper giving avery clear account of the distribution, extent, 
and value ofthe iron ores of Antrim, which are now 
coming intoenotice, and will doubtlessevery soon be 
extensively employed in the west coast and elsewhere in! 
the manufacture of hematite iron. Mr. D. Forbes also , 
read a paper -on iron ore, his subject being a brief' 
description of the central mining district of Sweden. He 
called attention -to the immense deposits of tron ores of 
great purity that will soon be opened up by the construc- 
tion of a railway. which will give direct access to the 
North Sea, and will thus render it feasible to import the 
Swedish ores into this country. The discussion on the 
Sherman process was interesting, but showed pretty 
clearly that the practical men who had taken the matter. 
up, and had investigated it thoroughly, had not beer®able 
to arrive at‘any satisfactory results from it.” Considering 
the nature of the chemical substances applied in the} 
treatment of the iron by this process, it was only matural 
that guch negative results should be obtained, aa 
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Roscoe on Wednesday evening 


We must not omit to mention the lecture by Profe 
x gn spectrum analysis in 
its relation to the manufacture of iron and steel. There 
was not very much to state with respect to recent dis- 
c@veries in the application of spectrum analysis to the 
production of steel, but iz was important that the tradé 
should know exactly what they might, and whaf they 
might not, expect from this delicate method of chemical 
investigation. Prof. Roscoe, in a very-able and lucid 
manner, laid before the members of thé Institute all that 
is at present known about the subject. One discovery by 
Mr, Snelus is likely to lead to good results. ‘He has found 
that by the aid of the spectroscope he éan predict the 
éxact length of time that 2 “ blow” will last in the Besse- 
mer converter, and he hopes to be able eventually to stop 
the operation at a time when a definite amount of carbon 
may be left in the molten iron, and thus the quantity of 
speigeleisen required to produce steel of a given quality 
will be reduced. 
The proceedings, on the whole, were of a thoroughly 


- satisfactory character, and, considering the short time the 


Institute has been in existence, it seems highly probable 
that it will eventually occupy a position of much influence 
and importance. ` 





NOTES 


His EXceLLENcY the Lord Lieutenant of Ireland has been 
pleased to appoint Dr. R. O. Cunningham to the Professorship 
of Natural History in the Queen's College, Belfast. The newly- 
appointed Professor is well-known as an enthusiastic naturalist. 
The pleasant post of Professor to the most successful of the 
Queen’s. Colleges in- Ireland is one that we are glad to see filled 
by the appointinent of so estimable a man. #e 


We -rejoice to be able to ‘announce that .the following 
Scholarships have been established by Gonville and Caius Col- 
lege, Cambridge; and hope it will not be long before all the 
other Colleges follow so gocd an example :—A Scholarship in 
Natural Science, tenable for four years from Lady-day, 1871, and 


of value from 60/. to 20/., according to the candidate’s proficiency, . 


will be awarded -at this College-in June next. The successful 


| candidate will require to enter his name at this College forthwith, 


and to begin residence in October. ‘There will be three distinét 
examinations, in any one (but in one only) of which’the student 
may compete-—-namely, ii (I) ‘Chemistry and Experimental 
Physics ; (2) Zoology, with Comparative Anatomy and Physio- 
logy ; (3) Botany, with Vegetable Anatomy and Physiology. 
The examinations will be held on the 2nd of June. 
must send in their names, stating which subject they elect to be 
examined in, to Dr. Drosier, Gonville and Caius College, Cam- 
bridge, on or before the 15th of May, enclosing a certificate of 
good conduct from a graduate of one of the British Universities., 


THE vacancy in the curatorship of the Leeds Philosophical 
and Literary “Society has been filled by the appointment of 
Mr. Louis C. Miall, curator to the Bradford Philosophical 
Society. Mr. Miall is already favourably known in Leeds, 
through the verg interesting and successful lectures pn Geology 
which he delivered at the Philosophical Hall last, year, and he is 
at present enggged in the delivery of @ course of lectures on 
Botany at the same place. He is the author of various papers 
and publications on Botany and Geology, more especiglly as 
affecting the West Riding. Mr. Miall’s candidature was strong’y 
supported by Profs. `Owen, Huxley, and Rolleston; and the 
Leeds Philosophical Society may be congratulated on his ap- 
pointment. © + ai 

WE are unable this week to give any report of scientific prc- 
ceedings in Paris: during the civil conflict every scientific 
movement is paralysed, The sittings of the Academy aye sus- 
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„pended ; but should the siege be oei, they may siobably 
be resumed at Versailles, although some of Tts members are dê. 
tained in Paris by the Commune as hostages, 


WE are sorry to leatn that the Government of Nova Scoti i in 
ecsorting to the retrenchment system, has withdrawn the small 
annual grant heretofore made to the Institute of Natmal Science, 
the only scientific society that colony possesses ; and, moreover, 
one which for the past eight years has struggled to “maintdin a 
position creditable to itself and the country in which it is esta- 
blished. Surely the trouble and expense of publishing, setting 
aside the gratuitous mental labour of those members who have 
furnished the ifteresting papers which together form the eight 
annual parts, comprising two volumes of over 1,000 pages, 
should have been considered by the authorities of the colony 
before they acted in such an illiberal spnit. We trust, neverthe- 
less, to sef the Institute still progress in its career of usefulness, 


WE have great pleasure in announcing that Mr. Juhan Gold- 
smid, M.P. for Rochester, who is a Master of Arts in the Uni- 
versity of London, has just made his University a handsome 
present of 1,0004, to be paid in annual instalments distributed 
over ten years, towards the formation of a good classical library 
in the new building. The Senate have accepted the offer, with 
a hearty acknowledgment of its.generosity ; and a committee has 
already been appointed to begin the agreeable task of forming a 
classical library. We trust Mr. Goldsmid’s generosity may be 
infectious. The Spectator suggests whether it is possible to secure 
for the University the late Prof. De Morgan’s unique Mathe- 
matical Library, which probably contains the most curious collec- 
tion of books on the history of mathematics to be found in Eng- 
land. The value of this collection is besides greatly enhanced 
by Mr. De Moigans own numerous and characteristic annota- 
tions. Whether the library is to’ be disposed of or not, we do 
not at present know ; but if it could be obtained, there would be 
a special fitness in securing it for the University of London, 


which would then have a really good start towards the formation 


of a fine classical and scientific hbrary. 


Mr. ELWES, of University College, London, and Mr. Jude, 
of King’s College, London, have been elected to Natural Science 
Scholarships at Christ’s College, Cambridge, of the respective 
values of 704 and 504 per anmum, 


‘WE have to record another instance of American munificence 
towards Science. Vassar College has received a donation of 
50,000 dollars to found a natural history professorship, 


WE have received the first number of the ath volume of 

“ Sirius,” edited by Dr. R. Falb, which promises to keep its old 

reputation as an excellent astronomical journal. It is accompanied 

by an admirable map of the stars of the northern hemisphere 

down to the 4th magnitude, the variable and double stars being 
indicated at a glance. 


SEVENTY years ago some domestic rabbits were introduced 
upon Sable Island, a small sandy islet lying about a hundred 
miles off the Nova Scotia coast, and being left alone and not 
crossed in breeding, they have entered their feral state in liveries 
of beautiful silver grey, with white collars, int@nating some re- 
mote affinities with bygone races, - 


AT the Natural History Society of Ireland, feld on Wednes- 


day, April sth, R. P. Wilhams in the chair, Dr. A. W. Foot 
read °a paper on “Irish Diptera.” The list_ contained those 


species taken by him during the previous summer, and embraced: 


sixty-fivespecies belonging to thirty-nine genera. Mr. W, Andrews 
eread a paper on the species of the genus Hymenophyllum met 
with in New Zealand. Some pretty sketches of scenery in New 
“Zealand were exhibited by the author, who also laid on a table a 


number of illustrative dried specimens} which had been com- 


“‘munieated to him by friends in- America,  - 
+ j . 
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ON December 1 thére was an earthquake at Tinnevelly in 
the Madras Presidency; and on the following day a “shght 
earthquake was felt at Darjeeling, an English town in the 


Himalayas. © © R e° 


On the 9th February fhere was a verf strong shock of 
earthquake at Illapel im Chile. -On the 11th February d strong ® 
shock of earthquake was félt at Vglparaiso ip Chile about 4 A.M. 
It is warthy of note that both these earthquakes occurred simul-° 


taneously with freshets from the mountains, ə A 


On Twelfth Day an Indian woman of Cuzco in Perug forty- 
five years of age, gave birth to a triplet of boys, one of whom 
survived. Asthis happened strangely enough on the day the 
Three Kings, it excited the superstitions of the/natives, The | 
surviving boy was named Gaspar, after one of the kings. 


COAL of excellent quality is said to have beg discovered near 
the rich silver mines of Caracoles in Bolivia, about pile miles 
from Calama. 7 


IN a recent number of the Scientific Aaa: are short 
descriptions gnd drawings of two useful inventions :—a Washing- 
Shield, consisting of a corrugated shield or armour which pro- 
tects the arm and at the same time forms’an effective surface for 


irubbing the clothes ; and an Anti-snoring device, consisting of a * 


leather band placed over the head and chin, which effectually 
closes the mouth during sleep. 


®e 

From the Thirteenth Annual Report of the Hast Kent Natural 
History Society we learn that that body is ‘fin “much the 
same condition as at the end of the preceding year.” The library | 
has been largely augmented ; there has beeneb&t one excursion ; 
several lectures have been given ; and fortnightly evening meet- 
ings have been established. “The Committee appointedg to report 
upon the flora of the district seem? to have madesut little pro- 
gress. The Rev. J. Mitchinson, D.C.L,, is a Presi@ent ; and 
Mr. George Gulliver, F.R.S.; Secretary. 


¢ 

THE Malvern Naturalists’ Field Club has ited in a neat 
volume its Transactions for 1853-70. It contains a large number 
of papers mainly illustrative of the natural history of the dist.ict, 
including catalogues of local birds, mollusca, éepidoptera, and 
fungi, with sketches of the geology of tht Malvern Hills, afd 
observations on the meteorology of Malvern. There is also an 
interesting sketch of the proceedings of the Sggjety from it@com- 
mencement in 1853, to the close of 1868, by the.Rev. W. J. 
Symonds, F.G.S., President ; and a long paper on $ The Forest 
and Chace of Malvern: its Ancient and Present ştate; with 
Notices of the most remarkable old Trees remaining within its 
Confines,” by Mr. Edwin Lees. ‘This is illustrated by several 
well-executed engravings of some of the trees referred to ; but 
we can commend neither the illustrations nor the matter of 
the same author’s paper “ Onthe Forms and Persistency of Arbo- 
real Fungi.” The volume, however, on the whole, is likely 
to be useful to the members of the club, and is à creditable pro- 

THE more general use of buffaloes for the purpose’ of moving 
timber in some of the forests of India has been recommended by 
the conservators of those forests which are situate on compara- 
tively level or uneven ground as being more practicable and eco- 
nomical than elephants. It is found that there is great difficulty 
in some parts in obtaining sufficient fodder for the elephants, one 
of the consequences of which is that their health suffers, and this, 
when taken with the high price paid for them, causes considerable 
loss® Owing to the size and weight of many of the logs, how- 
ever, which often lie in difficult positions, a few elephants are 
necessary ; but in those forests where low trucks and carts can 
-be us, it is said that a few pairs of buffaloes will do more work, 
and can be_keptewith less risk than elephants, 
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THERE Ra plant in New Granada hich, if our ink-makers * From Asia Minor we get no scientific records of weather, 


could-enly grow in sufficient quantity in this country, would be a 
fortune to them. The plant in question (Coriaria thymiyolia) is 
commonly known as the ink plant, ‘and it is g@mply the juice 
that is used °without'any preparation, Its properties seem, 
according to a tradition in the country, to have been discovered 
“* during the Spanish administration, “A nimber of written docu- 
ments destined for éhe mother country were enfbarked in a 
vessel, and transmitted round the Cape, the voyage was umisually 
tgmpestu@is, and the documents got wetted with sale water, 
» those written with common ink'became nearly illegible, whereas 
those Written ‘vith “* chanchi” (the nanf® of the juice) remained 
unaltered. A-decree was therefore issued that all government 
communications should in future be written with the vegetable 
jue, The ink 1s of a reddish colour when®freshly written, be- 
coming perfectly black after a few hours, and it has the recom- 
mendation of not gorroding a steel pen so readily as ordinary ink. 


A NEW Wellingtonia gigantea, or ‘big tree,” forty feet and 
four inches in diameter, has been discovered lately near Visalia, 
in Southern California, This is thicker by seven feet than any 
other that has yet been found. A section of one @f the “‘big 
trees” is now exhibited in Cincinnati, which ıs seventy-six feet 
in circumference and fourteen feet hizh; and, standing on the 

"floor of the hall, it gives one a perfectly clear idea of the 
enoimous size of the tree from which it was taken. The section 
was cut last year in the Mariposa grove, about two hundred and 
fifty “milestsouth-east of San Francisco, and far up the western 
slope of, the Sierra Nevada mountains, It was divided and 
hauled a hundied and forty miles to Stockton, on three waggons 
by seventeen yoke of cattle. 


* Unper the title of “British Pharmacology ” Mr. W. W. 
Stoddart js publishing in the Pharmaceutical Journal some 
interesting payers upon some*of the British plants which are 
employed,f medicine. Speaking of the presence of allyl in the 
horseradish, he says, “It is a very singular fact that the cru- 
ciferous plants grofiace compounds of sulphur and allyl that are 

0 well known in the genus Allium, plants so dissimilar in 
habit and construction as to be in both exogenous and endo- 
genous divisions of thewegetable kingdom. In every part of the 
world the garlic flavowy seems to be a favourite. The Israelites 
of bld regretted the loss of their leeks and onions. The English- 
man likes the addition of a shallet, mustard, or horse-radish to 
his beefsteak. ThgSpaniard selects the onion, and the Asiatic 
assafcetida. Even the Brazilian has chosen the petiverta and 
sequieria, botl of which have an alhaceous flavour, ‘The whole 
of these owestheir smell and taste to allyl, which in the onion 
tribe ckists as a sulphide.” 


A DEPOSIT of alum of considerable magnitude has been found 
in the Kulhu Valley, in Madras. It was first found by shep- 
herds, Asa rule, the headmen of villages prefer even now not 


to disclose mineral discoveries. . 


Mr. BLANFORD, of the Indian Geological Department, has 
been specially appointed to proceed to Damagoodiam in the 
Central Provinces to examine and report on the coal discovered by 
Colonel Henry. l ; 


FAVOURABLE reports of the Cinchona cultivation in the West 
Indies gontinue to be received. We learn that in the Jamaica 
plantations íhe trees are seeding plentifully, and that about 
100,000 seeds of C. calisaya are now ripening. There are also 
40,000 seedling plants of C. succirubra raised from Jamaica 
seed. One hundred acres of land over and above the hungred 
acres already established, have lately been prepared for planting 
in the coming spring, and there appears every prospect cf a few 

* hundred more acres being soon prepared to be put under sjmilar 


cultivation. i 2 
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bet in their absenee some information of a meteorologital 
character is useful. ‘The winter in Smfrna has been very mild, e 


accompanied with heavy rains, but apricets had shown fruit, 
On ®he 29th the rainy season culminated in a flood of the river 


Metes, inundating the city of Smyrna in a way not known for® 


more than half a century, while the greateriver Hermus”also 
overflowed. Soon after the weather changed to a sharp frost, 
which will cause destruction among orange and fruit trees. It 
will be observed the weather is the reverse of ours. 


THE Government of Madras has appointed, four scientific ° 


gegtlemen to annalyse the water of that Presidency. 


Dr. HERMAN CREDNER, of Leipzig, in a forthcoming number 
of Petermann’s Mittheilungen, presents a valuable reporg upon the 
geology and mineralogy of the Alleghany system of the United 
States, accompanied by a detailed map of the region. 


. 


NEWSPAPERS do indeed bring intelligence to men of Science, 


but they bring error to the vulgar. We had made a note from 
an Indian paper of a hen which had hatched a chicken perfectly 
resembling a young kid, and created consternation in a whole 
kingdom concerned to know what misfortunes are portended. 
We are the more inclined to notite this valuable contribution to 
natural science, because now we find in a Smyrna paper, Ze 
Réforme, intelligence that the island of Crete is now busied with: 
the fact, ‘well authenticated,” that a woman in the village of 
Melikos has been brought to bed of two monsteis having the 
form of serpents, Although they only lived two hours, so that 
the medical men of the island could not, if they had the requisite 
capacity, make any observations, the ‘‘fact” may cost the 
unlucky Turkish Government another insurr@@ion. Cock-and- 
bull stories may sometimes be dismissed with contempt, but want 
of instruction in natural science may in this country and some 
others be of more serious moment ; for ignorance is seldom bliss, 
but one ofthe great promoters of evil. Knowledge of natural 
science may prevent national discouragement in some cases, and 
in others stifle the spread of conspiracy and rebellion. Ths 
Aurora Borealis has in the east been connected with the Menzi- 
koff note and been commented on by it. 


A HANDSOME consignment of silkworms’ eggs has arrived at 
Sydney with the appliances of a ‘‘ magnanarie” from Japan, 
which may prove the foundation of a branch of Industry in New 
South Wales that shall vie with the production of wool and excel 
that of, sugar. The Acclimatisation and Agricultural Societies 
have been directing their attention to the subject, and some of 
“the best varieties of silkworm have been acclimatised by Mr. 
Charles Brady. In June last the Acclimatisation Society wrote 
to Sir Henry Parkes at Yokohama for specimens of the finest 
varieties of worms, with specimens of silk, cocoons, &c., and a 
complete set of sericultural implements. With kind alacrity he 
set to work at once to oblige the society, and so far interested the 
ex-Minister of the Interior, Prince Daté, on the subject as to re- 
ceive from him gratuitously nearly all that was wanted. 


A LONG and teresting letter by Mr. T. J. Monk, on the 
Breeding and Preservation of the Woodcock in, East Sussex, 
appears in the {edd of Feb. 25. The writer gives an acéount 
of the occurrence of this bird in seven districts of East Sussex, 
comprising twenty-one parishes, in all of which woodcocks shave 
nested, and are nesting in greater or less numbers every year. 
On an average, Mr. Monk considers that from a hundred and 
fifty ‘to two hundred neets might be found in these districts in 
most years ; and states his opinion that, if never shot at after 
Feb. 1, and if the coverts were kept as quet and undisturbed as 


m 


possible during. the breeding season, we might hope fora still- 


further ifcrease in the number of young birds. a 


~ 


P i : 


ô 
474 i 





wEXAWPLES OF THE PERFORMANCE OF 


* THE EUBGERU: MAGNETIG - ENGINE * @ 


" GOME experiments "and conclusions I arrived at a | 


cpiti- 


the % 


quarter of a century ago hivensbean. recently c 
ecised, 4 have thought it might” bé. useful to place 
“subject of work in connexion with electro-magnetism in a 
diffeFent and I nepe clearer form than that in’ which I 
have hitherto placed it. The numbers given poem are 


detiyved from recent experiments. ~ 


Suppose an electro-magnetic engine to be farnished : 


with fixed permanent steel magnets, and a bar of iron 
«made to revolve between the poles of the steel magnets by. 
reversing the ĉurrent in its coil of wire. Such an arrange- 
ment is perhaps the most efficient, as it is the most simple 
form of the apparatus. 


series, s large that their resistance may be neglected. 


We will also suppose that the coil of wire on the revolving | 


Fo SEA is made of a copper wire 389 feet long, and yẹ of an 
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Se, /Stody evolve heat that could raise 110°66 Ibs. of. water 1° joe 
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inch diameter, or offering a resistancezto one BA unit. 


> “Then, on connecting the terminals of this wire with the |’ 
4 battery, and keeping the engine still, the current through 


the wire will be such as, with a horizontal. force of earth’s 
magnetism 3678, would be able to deflect the small 


needle of a galvanometer furnished with a single circle of- 


one foot diametér, to the angle of 54°23’. Also this 
current going through the above wire for one hour will 


quantity equal to 85430 ft. lbs. of work. In'the meantime 
the zinc consumed in the battery will be 535° 25. grains, 
“ Hence the work due to each grain of zinc is, 159'6 ft. Ibs., 

and héat ‘20674 of a unit. 


5. Jn the condition of the engine being kept still-we 
7” have.therefore, current being I 3953 as shown by a deflec- 


tion of 54° 23 : oe 

I. Heat ev volved’ per hour by the wire 110°66 units. 

2 4Cansumpuion of zinc per hoyr 535°25 grains. 

3. Heat due to 535°25 grains, 11066 units. i 

4. Therefore the work per hour will be (110°66 -- 110°66) 


7720. 


5. And the work per grain of zinc will be =O, 





O r 
535°25_ 


II. If the engine be now started and kept by” a proper’ 


! a Lag = (load toa velocity which reduces the current to %, or '9307, 


, indicated by deflection 42° 57’, we shall have 


“yo Lh t- s. o ET 

ir £ 1. Heat evolved per hour by the wire 110°66 x rl e 
cal te we rls 49" 18 units. A : 
Wer Dal ct aa OF 


O85 9 2S yeas 
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2. P of zinc per. hour §35‘2 25 X = 35683 | 


si 


gřains. ea a n 


asya A, -Heat due to 356° 83 9 grains, TIO" 66 x a z= 73" 77 units. 
lind wh 


™ 


4. Therefore the work per hour will be (73°77 — 49°18) | 


772 = 18983 ft. Tbs.. 
18983 “ 
35683 = 532 





_5. And the work per grain, of zinc will be 
. or } of -the-maximum. 


AN, If the load be lesssened until the cuyent.is reduced 
to * of the original amount, or to *698, cugent have ~ 


1, Heat evclved per hour by the wire I 1966 x (4 Y” =- 


‘hy ET 665 units. > - P 
a Consumption of zinc per hour 538 "25 XS a oe 
_ grains. , 


© <3, . Heat diie-to 267°62 grains 110° 66 x= 3 Ob ae 


4 
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In considering it, we will first |. 
‘suppose the battery to consist of 5 large Daniell’s cells in 


. 6 
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i [Apne 33: 1871 
4. Therefore the-woxk per hour will be (5 55°33@- 27'665) 


772 = 21357. 
5. And the work per grain of zinc will be 


® = 


$` "m 





aize 
267" ‘62 





= 79°8 
or } of the maximum duty. 
IV. if the load be stil, further reduced and welocity i in- 


‘creased so' as to bring down the' cnrrent,to } of what it e» 


‘was when the engine was still, or to 4683, shown a a 
deflection of the galvanometereof 24° 5, we shall have 


LH Heat evolved per hour by the wire 110°66 X As ye 


—a 


12" 294 units. 


+ 


I 


as Consumption of zinc per hour r5 35°25 X a z= T 42, 
-~ grains. à . i 
l 3. Heat due to 178'42 grains 110°66 X Hi == 36°89 units. 


4 Therefore the work per hour will bed36° 99 — 12'294) 
‘772 = 18988 ft. Ibs, 


5. And the work per grain of zinc will be 18988 i 


17842 71004 
| ' or 8 of the maximum duty. 
> Ms Remfve the load still further until the velocity i in- 
¿creases so much that the current is brought down to 4%, 
a its quantity when the engine is still Then we shall, 
ave 


I. Heat evolved per hour by the wire rro’ 66 X x (i) 





‘011066 of -a unit. 
i 2, ere of zinc per hour 535°25 X = = 5°3526 
grains. 


3. Heat due to 5°3525 grdins ofzinc 110° s66 x> =I" "1066 


units. ve 
4. Therefore the work per hour will a 1966 Zor {1066772 
= 845° 73 ft. lbs.” , 


os, And the work per grain of zinc wilbbe BATS as I 158 


> 5352 

‘or Pfs of the maximum-duty. ~.” 7 
When the velocity increasés so that the current vanishes 
m pee 159°6. \ 

et us now improve the engine iving it a coil of 
4 times thé conductivity, heengng ying it ces £ 
copper wire 389 feet long and 4 of an inch diametey, the 
same battery being used as before. ghen when the 


. |'engine is kept still, we. shall have á current 17396 x 4. 


= 5'584, shown by a deflection of 79° 51’. 


| a we shall i 
‘have 


1. Heat evolved per hour by the wire Iro oe xf 


- 442'64 units. . 
' 2. Consumption of zinc per! ‘hour’ 53525 X4==2141 grains. 
3. Heat due to 2141 grains 442°604 units. 
! 4. Therefore the work per hour a be (442 64— 442 64) 
; 172 =O.e 


5. And the work per grain of ziñc will be aan? 


II. Start the engine with such a load as shall reduce 
the current to §, or to 3°7227 (74° 58’), then we shall have 
1. Heat evolved per hour by the wire 442°64 X A J- 
196'73 units. f =i 


2. Consumption of zing per hour 2141 X 2 1427°3 | 


grains, - 
e Meat due to 1427°3 grains 442'64 X s =295 "09 units, 


A. ‘Therefore the work per hour will be (295 cg — 196' é 
°772 = ae p ? das 


bee a SU i] oe fort hlte ARS 


i 
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e 
75934 _ 
: 1427°3 
or $ of the maximum duty.¢ r 
III. Lessen the load so that the vel8city of the engine 
is increaséd untid the current isereduced to one half its. 
«e original amount, or 2°792 shown on the galvanometer by 
a deflection of 70° a8 a y hen we shall have 
+ 


| 5. And the work per grain of zinc will be 53°2 


r. Heat evolved per hour by the wire 442.64 X E) == 
° 1f0°66 units. g 


$ eee : I 
2. Consumption of zinc per heur 2141 X z = 1070°5 
è egrains, 
I , 
e3. Heat due to 1070'5 grains, 442'64 % z = 221'32 units. 


4. Therefore the work per hour will be (221°32 — 11066) 
772 == 854.30 ft. Ibs. a 

i 85429 _ 

10705 /, 





s. And the work per grain of zinc will be 


, or 4 the maximum duty. 
IV. Let the load be further reduced until the velocity 
reduces the current to 4, or to 1°8613 shown Dy a deflec- 
tion of 61° 45’,. Then we shall have 


° 1, Heat evolved per hour by the wire 442'64X (=) == 


49'182 units. 

I 
3 
3. Heat due to 713°66 grains of zinc 44264 X z= 147'55 


A Cogsumption of zinc per hour2141 X= =713'66 grains, 


units, 


e 4. Therefore the work per hour will be (147 55 — 49'182) 
772=75940 ft. lbs. 


diay ee. ee vata of ot ; 75940 _ ag, 
5. And thg work per grain of zinc will berago OS 4 





o$ of the maximum duty. 
V. Let the load be still further reduced until, with the 
increased -velgcif\y the current becomes reduced to ,4q, 
eor to °05584 showing a deflection of 3° 12’. Then we 
shall have 


1. Heat evolved Her hour by the wire 442°64 X ( 2 y 


'® - = 044264 ofa unit. 


. è + I 
2. gonsumption of zinc ptr hour 2141 X Too = 2t'4t 


grains, 
3. Heat dueto21'41 grains of zinc 442°64X = 44264 


- . 
e units. 
4. Therefore the work per hour will be (4°4264 — 04426) 
772 = 3383 ft. Ibs, 
3383 
21°41 





e 
g, And the work per grain of zinc will be = 158 
or fy of the maximum duty. 

Now suppose that we still further improve our engine 
by making the stationary magnets twice as powerful. in 
this case all the figures will remain exactly the same as 
before, the only difference being that the engine will only 
require to go at half the velocity in order to reduce the 
current to the same fraction of its first quantity. The 
attraction will be doubled, but the velocity being halved 
no change will take place in the amount of work given out. 

In all cases,the maximum amount of work per hour is 
obtained when the engine is going at such a velocity as 
reduces the current to one half of its amount when the 
engine is held stationary ; and in this case the duty per 
grain of zing is one half .of the theoretical maximum. 

The same principles apply equally well when; instead of 
employing the machine as an engine evolving work, we 
do work on it by forcibly reversing the direction*of its 


motion, Suppose for instance we urge it wath this reverse 
: ; 


e ® 
. ° 
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—— 


.vglocity until the quantity of current is quadrupled, or" 


becomes 22'386' indicated.by a deflection 87° 26^ Then 
we shall have e 4 ' * 

1, Heat evolved per hour by the “wire 44264 X f= 
i 7082'2 units, : ° p 

2, Consumption of zinc per hour 2141 X4=8564 grains, 

3. Heat due to 8564 grains of zinc 44264 X 4 = 1770'56 

units. : 
4. Therefore the work per hour will be (1770°56- 
- 7082'2) 772= — 4100432 ft. Ibs, 


5. And the work per grain of zinc will be 410043? 


8564 ° 
= —478'8 or—3 times the nania waning duty. 

‘The principal reason why there has been greater scope 
for the Improvenmt of the steam engine than for the 
electro-magnetic engine arises from the circumstgnce that 


in the formula ane applied to the steam“ engine by 


Thomson, in which æ and č are the highest and lowest 
temperatures, these values are limited by practical diffi- 
culties. For @ cannot easily be taken above 459°+-374° 
=833° from absolute zero, since that temperature gives 
12425 atmospheres of pressure, nor can é be readily 
taken at less than the atmospheric temperature or 449° 
-60 == 519°, 
the escape of heat; whereas the insulation of electricity 
presents no difficulty, : i 

I had arrived at the theory of the electro-magnetic 
engine in 1840,in which year I published a paper m the 
4th Vol. of Sturgeon’s Annals, demonstrating that there is 
“no variation in economy, whatever the arrangement of 
the conducting metal, or whatever the size of the battery.” 
The experiments of that paper indicate 36 ft. lbs. as the 
maximum duty for a grain of zinc in a Wollaston battery. 
Multiplying this by 4 to bring it to thé intensity of a 
Daniell’s battery, we obtain 144 foot lbs. Here, as in the 
experiments in the paper on Mechanical Powers of Electro- 
Magnetism, Steam, and Horses, the actual duty is less 
than the theoretic; which is owing partly to the pulsatory 
nature of the current, and partly also to induced currents 
giving out heat in the substance of the iron cores of the 
electro-magnets ; although these last were obviated as 
far as possible by using annealed tubes with slits down 
their sides. J. P. JOULE 





OBJECT TEACHING AND SCIENCE IN 
i AMERICA 


THE following article, reprinted from the Scientific American, 
will give some idea of the spirit in which the teaching of 
science is being pursued in the United States :— 

“The public are beginning to be awakened to the fact that 
technical education is ¢#e education they require, being in ac- 
cordance with the conditions of modern civilisation ; and ıt is 
admitted that such technical education must be based upon a 
foundation of natural knowledge. The principles of the natural 
sciences must then, for the future, form an essential part of popu- 
lar education ; the only questions are, how far and in what man- 
ner are these sciences to be introduced? Whatever is to be the 
amount taught, educators are agreed that the first steps in 
natural science, g, in other werds, in systematising natural know- - 
ledge, are to be Yaken as early as possible. Eagly impressions 
are the deepest, and every child before its school days is alyeady 
an untrained st&dent of nature. The foundations of technical 
education should, therefore, be laid in the'primary schoo; but 
whether commenced thus early or not, the method will always 
be the same. The child must be encouraged and guided in its 


‘natural habits of observing, and it must be led to systematise its 


observations, connecting them together by a chain of reasoning 
into groups of related ideas. This method is simply that known 
as ‘* object teaching ;” and you may as well try to fly without 
wings, or to teach geography without maps or globes, as to . 
teach natural science without objects and diagrams, There is 
not a .feacher, nowadays, but has heard of this object teach- 
ing ; there arè hundreds who have tried to utilise it ; thefe are 


P * " Cai 
` 


Also there is much difficulty in preventing ` 


ot 





@ - 
* « eolleges” in which it is professedly taught as a system ; a 


yet there seems to be nogmethod applied to the inculcation of 
natural science more misunderstood than this, and no teaching 
in our schools, at present, more utterly destitute of good results. 
Ninety-gine out of a hundred who talk so‘glibly of object te#ch- 


“ing forget that it is merely a method—a method that has for its 


end tè inculcate knowledge ; that this knowledge to be incul- 
cated is the essential part of the lesson; and that a Yhorough 
acquaintance with the subject must precede any application of this 
mre method of instruction, To stand up and give a lesson upon 
acat, without knowimg the first principles of natural history, is 
simply to go through a farcical parody ; and authorities who have 
“no better conception of the purposes of object teaching than 
this, set the cart before the horse ; or, rather they never hitch 
on their should-be-useful animal at all, but ride off upon this 
hobby, leaving the load of knowledge’it was meant to draw stand- 
ing ın the ruts—where it has been standing, as Prof. Huxley 
admirablyg puts it, ever since the days of ancient Rome. 

ts It has been recently advocated that every public school should 
be supplied with a collection of objects to illustrate the funda- 
mental facts of natural science. By all means let it be so; but 
let the first use to which these are put be to instruct the teachers 
themselves in what they will have to teach. Let them learn 
what there is in each object of educational value, and what are 
its worthless characters ; Jet them a dap that no object is 
complete in itself, but is merely a part of a vast whole, and that 
their office is to lead the child to recognise its most important 
relations to other objects. In building up the edifice of know- 
ledge, they must not use every rough stone indiscriminately, but 


. they must teach the little builders to chip off the useless angles 


of selected pieces, and so shape them that every stone shall, at 
its proper-time, fit into its proper place. If this be not done, 
the most instructive objects in the world will not raise its single 
line of substantial structure, but will rest upon the minds of the 
pupus ås an unarranged heap of meaningless facts—facts which 
will not even be long remembered ; and itis as well that they 
should not be, because utterly useless, being unconsolidated by 
any cement of refsbn. : 

‘We fear that no better end is attained by, or can be hoped 
for from, object-teaching in our public schools, until, as we have 
said,. the. teachers themselves are thoroughly educated in the 
principles of natural science. To accomplish this, however, 
the ear of these who rule the teachers must be gained ; and we 
raise the question whether the representatives of science should 
not have a voice m the management of our public school system ? 


- As object-teaching is a mere handmaid of science, is of use only 


to givescientific habits of thought, and to convey a knowledge 
of scientific facts, and is worthless without science, the public 
should see that its introduction into our schools Le carried on 
under the advice of scientific experts, who shall direct what is 
best to be taught, and advise with the adepts in teaching how 
such knowledge may best be imparted. As a journal having 
the interests of science and education at heart, desiring to see 
science soundly popularised, and the masses made acquainted 
with its technical value, we make this suggestion, and further- 


` more ask: Is there‘any man of scientific attainments in the 


present Board of Education? Is there any scientific authortiy 
upon its general staff? And how many teachers favourably 
known to and having the confidence of the really scieutific portion 
of the community are engaged in giving scientific instruction in 
our public’sehools ?” 





TRANSMISSION *THROUGH PNEUMATIC 
TUBES* 


THE writer having been employed in designing the extension 

e of a pneumatic despatch line in which some heavy gradi- 
ents were unavoidable, and it became neces®ary to ascertain 
by calculation the steepest gradient that could be employed 
$0 aseto oblaina sufficient carrying capacity in the new section 
“of the line under given conditions of engine power and of 
length. Almost every text-book and paper on the velocity of. 
gases in pipes gave a different formula, gnd the author therefore 


e found: it necessary to attempt to construct a convenient ex- 
pression for the speeds of carriers of given weight and friction, _ 


under various conditions of pressure, gradients, and dimensions 


of tube- The problem of a successful pneumatic system 
* Abstract of a paper read at the Liverpool Meeting of the British 
Association, 5 ; . 
a: 
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is simply this: To make a given quantity of air expand from 


one pressure to another in such a way as return a fair equivalent 
of the work at epee in,compressing it. It is obviously im- 
tke full equivalent of the work, because the 
compression is attended with the liberation of heag, which is 
dissipated and practically lft. Therefore, in*designing a pneu- 
matic system, the fist thing is to contrive meanf of compressing 
the air as ecogomically as possible; and, in the second place, to 
get back the available mechanica? ô 
pressed air, inespectively of the work employed ın compressing 
and exafnining it. The writer considers that smell pnety 
matic tubes may be worked more profitably than large ones, 
The great convenience af and practical facilities for working 
small letter-carrying tubes have been amply proved by the 
extensive systems already laid down m Paris, Berlin, Lenton, 
and in other towns, as adjuncts to the telegraph services. Tubes 
of somewhat larger? diameter would undoubtedly work sat- 
factorily. Even still larger tubes, if of moderate lengths, 
might also be found useful for a variety. of special appli- 
cafions. But the author does not believe"that a pneumatic 
line working through a long tunnel could, for passenger traffic, 
ever compete ın point of economy’ with locomotive railways. 
A pneumatic railway is essentially a rope-railway. ~ Its rope is 
elastic, ıt is true, but it is not light. Every yard run of it, ina 
tunnel largéenough to carry passengers, would weigh more than 
cwt, And it 1s a rope, too, which has to’ be moved against 
considerable friction, and in being compressed and moved wastes 
power by its liberation of heat. Ina pneumatic tinnel, such as 
that proposed between England and France, in order to move a 
goods train of 250 tons through at the rate of twenty-five miles 
an honr, it would be necessary to employ simultaneously a pyes- 
sure of 1$1b. per square inch at one end, and a Vacuum of 
Iġib. per square inch at the other. The mechagical effect 
obtamed with these combined—pressure and vacuum—would be 
consumed as follows :— 


In accelerating the air . . 2g je ° 
: In accelerating the train . 12 { millions of 
By friction of the air » 5721 ( foot pounds. 
- By friction of the train @ 330 5 ' 


The resistance of the air, therefore, updh the wells of the 
tunnel would alone amount to 93 per cent. of the total mechani- 
cal effect employable for the transmission; while the really. 
useful work would be only about 54 per e@ntyof it. And to 
compress and exhaust -the air to supply these items of expendi- 
ture of mechanical effect, engines would have to exert over 
2,000 horse power at each end during the transmission, even on 
the supposition that the blowing machinéry retyrned an equiva- 
lent of mechanical effect suchas has newer yet been obtaingl. 
This would not be an economical way of burning coals, 

° ROBERT SARINE 
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Silliman’s Journal, January, 1871. The openfng article in 
this numberyis by Prof, 
Post-tertiary of the New Haven Region,” in‘ which he proves 
from numerous observations that the glacial era in this district 
was an era of glaciers and not of icebergs; many evidences of 


om 


effect stored up in the com-e 


+ 
¥ 


J- D. Dana, “On the Qfiaternary or ` 


glacier action being visible in the form of broad furrows from . 


eight to ten inches in depth, and extending for long distances on 
beds of trap and granite. —The second paper-is by Prof. W. A. 
Norton, “On the Corona seen in Total Eclipses of the Sun,” 
The author attributes this phenomena to a solar aurora, but the 
observations on the recent eclipse will probably induce him to 
modify his opinions; his arguments being based on the observa- 
tions made during previous eclipses, when the corona was not 
made such a special object of investigation. He lays great stress 
on the long streamers as indications of auroral action, though it 


- now appears that these streamers are not so decidedly of solar 


origin as was supposed.—In a letter to Dr. W. Gibbs, Mr. O, 
N. Rood gives a short account of some experiments to determine 
the duration of lightning flashes, A cardboard disc, with fifteen 
narrow and radial apertures, was caused to.rotate very rapidly on 
apm. Occasionally, during a flash, the’slits in the cardboard 
wer®@ seen distinctly as if the-disc were stationary, but more 
usually they were distmnctly elongated, From thé observations 
made it would seem that the duration of the flashes was about 
sov Of 2 second. The accuracy of this result may perhaps be 
rendered doubtful fom the fact that both Becquerel and Faraday 
have noticed that gases- are rendered. slightly phosphores¢ent by 
a 
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electrical discharges.—Dr, A, M. Mayer contributes an article 
“On the physical condition of a closed circuit,contiguous to a 
permanent’ agd constant Voltaic current ;® or, on the electro- 
tonic state” The author commenegs by giving extracts from 
Faraday’s investjgations, in which he useg the term electro-tonic 
state to indicate the condition of a wire in wich an electric wave 
has been induced bygthe proximity of a conductor tMrough which 
“a constant current was passing. He has endeavoured tæ obtain 
some clue of the condition of such a closed circuit by passing 
trough % another electric wave of a constant intensity, and 
«e which he ingeniously generated by slipping a flat spiral from 
the end of a permanent magnet, a8 described in the num- 
ber ¿0f this journal for November last. 


obtainéd are found, by means of a delicate reflecting galvano- 


ter, to be practically of the same intensity ; for on repeating |, 


the experiment several times this produced deflections differing 
from one another to an extent not greater than 20", In this 
manner it'was detgrmined that a definite electric current, travegs- 
ing a metallic circuit in proximity to another traversed bya 
powerful voltaic current, has the same intensity, whether passed 
in the same direction as the latter or in a direction opposed to it. 
The author thinks, however, that a diminution in the velocity of 
the current ensues, and he intends to continue his exgeriments in 
order to settle this question.—This »aper 1s followed by an ab- 
stract of the “ Programme for the Observation of Stars of the 
e \inth Magnitude, undertaken by the German Astronomical 
Society; an analysis of gahnite from Mine Hill, Franklin Fur- 
nace, New Jersey, by G. J. Brush ; and an account of the Ob- 
servations of the Meteors of November 13 and 14, 1870.”—The 
nex is by Prof. J. Le Conte, “On some Phenomena of 
Binocular Vision,” m continuation of some previous papers. For 
examining éhe effects. produced on observing olyects with both 
eyes, the author employs a white plane about twenty inches long 
and of any convenient width. A notch is cut at one end of the 
you to enable ‘the*operator to place the plane just below the 
evel of the eyes, the notch fittmg on the bridge of the nose. 
By sticking pins on different parts of the board and drawing lines 
between the pigs and the eyes,ethe phenomena of vision can be 
investigateg. The @nthor points out that when things are looked 
at with both eyes, the eyes themselves ‘seem to double, two of 
them combining to form a binocular eye in the middle which 
looks out between fwo noses, wlule the other two are on either 
gide beyond the noses. This article is well worth perusal —The 
next paper is by Sidney I. Smith, “On a Fossil Insect from the 
Carboniferous Formation of Indiana,” and is illustrated by a 
woodcut represenfing a*wing 2°54 inches long and 0°85 broad, 
found in the grit quarrg near Paoli, Orange County, Indiana, m 
culling the stone for making whetstones.—Observations on. the 
-Earthquake of October 20th in North-eastern America liave been 
collect by Mr. . Twining. The area of disturbance ex- 
tended from New Bruuswick in the East ito the State of Iowa 
in the Wesf, and from the lakes of the River St. Lawrence 
in the North*to Cincinnati and Richmond, Va., in the oppo- 
site directiom The shock travelled from about E 6°N. to 
about *W. 6° S. at the rate of 160 miles in a minute.— 
The concluding article is by Professor A. E. Verrill, “On some 
imperfectly known and new Asceidians from New England.” 
Silima s Journal, February, 1871. This number opens with 
. a paper by Dr. A. M. Mayer, “ On Observations on the Vanation 
of the Magnetic Declination in connection with the Aurora of 
October 14, 1879, with Remarks on the physical connection 
between changes in area of distmbed solar surface and mag- 
netic perturbations ” The aurora was first noticed at 6.30 P.M. 
on October 14, and the magnetic observations commenced at 
6.35 P.M, and were continued till 10 P.M. The mean declination 
being represented by 0°, at 6.35 P.M. the declination was 5'°7o W. 
and at 6.56 P.M. 1&°37 W. The magnet then rapidly moved 
towards the E., and at 7.46 the declination was 21’‘94 E. The 
motion uow became westerly, and at 7.574 P.M. the reading was 
32'"19 W. ‘There was next a rapid easterly movement till 8.54 
P.M., when the reading was 10°42 E., deep rough streamers 
flashing up in the N.N.W. There was another deviation to 4°55 
W. at S. 10 P.M., after which the needle passed to the east of the 
neutral line, and, after several oscillations, reached the maxim#m 
easterly deviation of 22°52 E. at 9.10 P.M. The author makes 
daily observations of the spots on the sun, and remarks on the 
connection existing between their appearance and magnetic dis- 
turbances. He points out the necessity of establishing several 
stations,ewhere daily photographs of the sun may be taken.— 
The next communication is the first part of a series of ‘* Motes 
Aare B - a 
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on Granite Rocks,”* by T. Sterry Hufst, LL.D., F.R.S. This ° 
paper is continued in the numbers of the Journal for March, and 
its extraction may perhaps-be more conveniently deferred until 
the whole of it has appeared.—Mr. E. D. Cope contibutes ae 
short note on “Siredon Metamorphoses.” -This 1s followgl by 
a note by Professor G, B. Andrews, “On Bower Carboniferous 
Timestones in Ohio,” and the conclusion of Professor Verrill’s 
“ Descriptions of Ascidians from New England.”—This number 
also contains a “ Memoir of Professor Graham, by Professor J. N. 
Cooke, and a “ Description of the Auroral belt of October 24-25, 
as observed at New Haven. o- 
e 
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Royal Institution of Great Britain, April 3.—Mr. Warren 
De la Rue, F R.S., vice-president, in the chair. Mr. Wilhamn 
Cubitt, Mr. William Gould, Mr. Robert Hannah, Mr. John Henry 
Mackenzie, Rev. John Macnanght, M. A., Mr. Joseph Reynolds 
Masters, Mr. George Borwick Robertson, F.C.S., and’ Mr. 
George Wilson, were elected members of the Royal Institution. 
The special thanks of the members were returned for the follow- 
ing donation to ‘‘ The Fund for the Promotion of Experimental 
Researches :”—Mr. T. Williams Helps (6th donation), 107. 


Entomological Society, April 3. Mr. A. R. Wallace, 
president, in the chair.—The Secretary exhibited drawings 
of Chinese Lepidoptera, beautifully executed by Mr. Holds- 
worth, of Shanghai.—Mr. F. Smith exhibited several examples 
of gynandromorphous Aculeata Hymenoptera, including A uthe- 
phora acervorum, Andrena nitida, Nomada baccata, and Apis 
mellifica, the latter combining the characters of male and workers, 
Mr, Lewis referred to the damage occasioned to books by Zepisma 
saccharina, which fed upon the paste of the bifidings, and caused 
them to fall to pieces. Mr. Lewis also read a paper on the arrange- 
ment of British Lepidoptera, as adopted by various authors and 
compilers of catalogues, and he deprecated very strongly the 
constant changes in arrangement and nomenclature that are being 
made, the writers in many cases failing to give any reasons for 
such changes. 


Anthropological Institute, April 3.—Sir John Lubbock, 
Bart., president, in the chair. Messrs. F. W. Rudler and 
Archibald Hamilton were elected members. Mr. Boyd 
Dawkins, fread a paper ‘f On the results cbtained by the Settle 
Cave Exploration Committee.” Victoria Cave, near Settle, in 
Yorkshire, is situated half-way up a cliff 200 feet hizh, and con- 
sists of a series of large chambers and passages, and has from time 
to time furnished to its explorer, Mr. Jackson, a remarkable 
collection of ornaments and implements of bronze, iron, and 
bone, along with pottery and broken remains of various animals, 
viz., red-deer, roebuck, pig, horse, sheep, goat, badger, fox, 
and deg. Fragments of eels ware and coins of Trajan prove 
that the stratum in which they were discovered was accumulated 
subsequently to the Roman mvasion. The numerous articles 
and bones were described in full detail. The author concluded 
that the cave was first inhabited by a barbarous Neolithic family, 
and, lastly, after a long interval, by Roman provincials, or possi- 
bly their descendants fleeing away‘from the arms of an invader, 
-~A paper by Dr. Barnard Davis, F. RÌS., was read, “On some’ 
recent Anatomical Writings bearing upon Anthropology, by 
Prof. Luigi Calori, of Bologna ;” principally on the magnificent 
memoir of that and§omist, ‘‘Del Cervello, nei due typi Brachice- 
falo e Dolicocefalo Italiani,” lately published. What work is 
divided into four pgrts :—-1. On the figure of the Brain in the Pwo 
types. 2. The cerebral convolutions ; their various aspect and 
their variety or anomalies. 3. On the weight of the brain ifthe 
two Italian types, brachycephalic and dolichocephalic. 4. On 
the extension of the cerebral superficies in the two Italian types. 
The second article goes into a thorough examination of the cere- 
bral convolutions and tie varieties they present.—Mr. A. L. 
Lewis contributes a paper “f On the builders of the Megalithic 
Monuments of Britain,” A special general meeting of the mem- 
bers of the Institute was held previously for the purpose of 
adopting the regulations proposed by the Council. Trustees of 
the Institute were elected, viz., Sir John Lubbock, Bart., presi- 
dent; J. W. Flower, treasurer; and thegRev. Dunbar J. 
Heath, WA. 


. 
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Z@ological Society, April 4-—Mr. R. Hudson in the chair. 
Mr. W. Saville Kent read a paper on some new or little 
known Madrepores contained in the collection of the Brieish 
“Museum, amongst which were new species of the genera Acan- 
thocyathus, Flabellum, Stylaster, and Allopora.—A communication 
was read from Surgeon Francis Day containing a series of notes 
on some of the rarer and less-known of the Siluroid fishes of 
India.—A communication was read from Mr. G. Stewardson 
Brady containing a review of the known Cyfridinide of the 
European seas, together with a description of a new species of 
the genus Philomedes, proposed to be called ‘PA. folintt.—A 
communication ‘yas read from Dr. J. E. Gray containing addi- 
tional notes on J/?hzstoclemmys mexicana, a Mexican Tortot&e 
recently described by him in the Society’s ‘‘ Proceedings.” —A 
second communication from Dr. Gray contained some additional 
notes on the genera, Eupleres and Galidia, and a note on Lemur 
ruber, founded on specimens of these animals lately procured in 
Madagascar by Mr. Crossley. 


Pa a al — 


Linnean Society, April 6.—Mr. G. Bentham, president, in 
the chair. The president read a paper on the styles and stigmas 
of Proteacez. In plants belonging to this order, the anthers 
mostly discharge their pollen before the expansion of the flower, 
as is also the case in Composit. In this latter order self-fertili- 
sation is prevented by the fact that the stigmas are on the 
under face of the style branches which remain hermetically closed 
until after the opening of the flower. In Proteaceæ, on the other 
hand, the style 1s undivided, and the stigmatic surface is exposed 
even in the bud; and the contrivances to screen it from the 
action of the pollen of its own flowér are very various. The 
observations have been made, with but few exceptions, on dried 
plants, and require confirming or rectifying by those who have 
_ the opportunity of examining the living plants. The anthers 

generally form, as in Composite, a closed tube surrounding the 
stigma, which is, however, usually if not always immature at 
the time of the gxéension of the pollen. ‘That self-fertilisation 
seldom if ever takes place is shown by the fact that in no genus 
is the style more completely smothered with pollen than in 
Banksia, while there is none in which fecundated fruit is rarer. 
In fetrophila the stigmatic surface consists of the minute 
tip of the style, which is, however, completely protected 
while in the bud from the action of the pollen by the 
perianth segments. In one section of /ersconia the style is 
completely turned away from the anthers, and the stigmatic point 
is buried in a pouch prepared to receive it. The anther imme- 
diately over this pouch is sometimes destitute of pollen. In 
Banksia and Grevillea there appears to be no protection against 
self-fertilisation except the immaturity of the stigma. In Cono- 
spermum and Synaphea one anther in each flower has two perfect 
cells, separated by a connective ; in the two lateral stamens there 
is one perfect and one abortive cell; and in the fourth there are 
two abortive cells, the cells are open cups ; the perfect one of each 
lateral anther applied face to face with the adjoining cell of the 
double anther forms with it a closed globe in the bud, opening 
as the flower expands so as to let fall the pollen, the style pro- 
jects far beyond with the stigmatic surface bent towards the 
upper perianth segment in the bud. In Conospermum, where the 
upper anther has two perfect cells, and the lowest is abortive, the 
style recurves elastically as the flower opens, so as to direct the 
stigma towards the abortive anther; in Syzafiea, where the 
upper anther is abortive and the lowest perfect, the stigma is 
retamed in its primitive position over the abortive anther by a 
strapshaped appendage proceeding from therudiment of that anther 
and firmly attached to the lower margin of the stigmatic disc.—‘On 
the Generic Nomenclature of Lepidoptera.” yy }. D. Crotch. 


Chemical ‘Society, March 30.—Prof. Williamson, F.R.S., 
president, in the chair. The president deliyered the follow- 
ing aldress :—‘‘ Gentlemen, I feel much pleasure in congratu- 
lating you on the rapidly increasing prosperity of our society, 
and the enlargement which has taken place in its sphere of 
usefulness. For on the one hand the number of our fellows 
continues to show a most satisfactory increase, and on the 
other hand your Council has made artangements for carrying 
out the system of monthly reports; which has been for some 
‘ time in contemplation. It was hoped that the Chemical 

Society of Paris might, from the first, co-operate with us in the 

preparation of these monthly reports, but circumstances beyond 

thei® control have prevented. the sister society from Jojning us in 
the beginning of th® year. Deeming it undesirable to delay the 
commencement of.the reports, your Council still look forward 
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to the future co-operation of the Paris Society in their prepara- 
tion. You are ware that the present available incqńe of the 
society was not consifered to be sufficient to defray the additional 
expense of wrting and priftting these repote, and ? have the 


pleasure of informing you that contributions to the extent of e» 


1,175/. have been promised by members of your body towards 


supplying the defect during the fir&t five yea®s of the appearance , 


of the r€ports. The British Association has moreover granted 
us the sum of roof. for this year in aid of the undertakigg. We 
hope that in five years the funds of the society may have suffi- 


ciently increased to enablgus to pay the whole expense ef the . 


reports, and that their publication will be valued by the members . 
of our society, and promote the advancement of our s¢ience 
wherever the English language is read,” f 
od me 9 
EDINBURGH “ 


- Royal Physical Society, March 22.-Ma W. C. Peach, 


President, in the chair. Note on Carbon, showing ligneous 
Structure in Coal (with illustrative - diagrams), ` By Professor 
Duns,—Mr. A. Taylor exhibited some undescribed Fossils 
from the Gilmerton Coalfield.—Remarks on some Japanese 
Skulls. By Dr. John Kennedy.—-On Suécessive Glacial 
Periods, caused by Changes in Physical Geography. By Mr, 
Andrew Taylor.—Mr. C, W. Peach exhibited and described a 


i 


few Zoophytes and Algæ, gathered on the shores by Port Phillip, e 


near Melbourne.—Mr. Peach had to enter on a new field, and - 
unfortunately had no works either on Australian Zoophytes or 
Algze, beyond Busk’s excellent catalogue of the Zoophytes con- 
tained in the British Museum, and part of a paper of Profesor 
Wyville Thomson on some froin Australia. He therefore re- 
gretted that his paper would come before them in ar imperfect 
state. He first noticed several species of Catenicella—large 
masses of all were exhibited, as well as small portions on black 
paper prepared for the microscope—showihg how luxuriantlye 
these delicate animals built up their lovely homes. This genus 
is found plentifully on the shores of Africa, New Zealand, and. 
Australia, but not in British sea? evidently being confined to 
warmer climates. He also introduced to th® membags several 
species of Salicornaria, Cellidlaria, Menipea, Scrupocellaria, Actua, 
Bicellaria, Retepora, Flustra, Lepratia, Cresig, Crisidu, Seria- 
farva—altogether more than twenty speci®. - 


GLASGOW 


Geological Society, February 2.— Mr. J." Young, V.P., 
in the chair.-Mr. Robert Craig read a paper “On the 
Boulders found in Cuttings on the Beith Branch Ral- 
way.” The line of railway referred to runs nearly south- 
east from Beith. The striations upon the glaciated@rock- 
surfaces of the district have a general be of nearly N.E. 
to S.W. ; the line accordingly at its western terminus crosses 
them almost at right angles, The cuttings run neagly parallel to 
the southern termination of the range of trap hills which extends 
from Gleniffer to Beith, and at the distance of little more than a 
mile from it. The Carboniferous strata crop out along the 
southern boundary of this trap range, and consequently about a 
mile to the north of the railway. “In the trap range four yell- 
marked varieties of Popat occur, which, with the easily- 
distinguished beds of the Carboniferous limestone, gave the | 
geologist an opportunity of classifying the boulders and tracing 
them to their sotirce with an exactitude not a&vays attainable. 
Mr. Craig then read a table giving the percentage of the different 
kinds of boulders found in eight cuttings proceeding eastward 
from Beith, and showed. that the changes which were observable 
in them always corresponded with the rocks to the north-east of 
the cuttings. This strictly local character of the boulder-clay 
he thought was strong proof that it was due to land-ice—that, in 
fact, it had been taken up and deposited as the glacial **foot- 
board moraine.” Droppings of sea-ice would have consisted 
much more largely of rocks from a distance. A small per- 
centage of travelled rocks undoubtedly occurred in the boulder- 
clay, of the district ; and this, it must be noted, in all parts of the 
a ures bottom, middle, and top. These erratics he supposed 
to have been dropped from time to time through fissures and 
crevasses of the ice during its progress.” From some sections in 
which he had followed the direction of the ice-stream, he found 
there®was a change in the boulder-clay every three to five miles, 
less or more according to the roughness or evenness of the ground, 
He regommendtd a more minute examination and comparison of - 
the boulder-clays of diffgrent localities than had yet been effected, ` 
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March 2,—Mr. John Young, vice-president, in the chair. 
MMMr. E. A. Wiinsch read a paper ona ae @ the northern 
shore of Arrat, giving an account of some tiansported blocks 
of limestone§ whichthe had observed Yhere during the previous 
meummer. After describing the remarkable sucgession of deposits 
«which had made that part of Arran classic groynd for the 
ologist, he referred *more pai fcularly to a characteristic bed 
of limestone found near the Salt Pans, on the north-eastern 
shore of thg island. This limestone is of a deep red,tolour, 
ni" is full of the shells of Producte—especially Producta 
atissimes—together with fragments of Zxcrinuites and other 
organisms. The bed is very regularly jointed, and breaks 
up istœ beautiful cubical masses-Mr. James Thomson 
cead a naper on the occurrence of Stigmaria stellata (Eichwald): 
n the lower Carboniferous series, at Wildsh%w, in the Upper 
‘Ward of Lanarkshire. He described the position of the 
strata in which these plant-remains had been found—in beds of 
Gre-clay and indurated sandstone, capping those thin bands oP 
uimestone which characterise the lower members of the Carbon- 
iferous series in'Scotland. The section presented at Wildshaw 
«vas as under :—6ft. calcareous shale; 3ft. hard light greyish 
sandstone ; 2 ft. fire-clay, containing portions of SZigmaria ; 
3 ft. highly indurated sandstone, or chertzite, into Which the 
Stigmaria roots passed; 11 ft. thin banded limestone, with 
jartings of calcareous shale interstratified. Mr. Thomson men- 
Joned that remains of this variety of Stigmaria were of com- 
yaratively rare occurence in the Scottish coal fields—he had 
Jnly found them in two other localities, and always in the same 
zeological horizon. He pointed out that Stzemaria were now 
zenerally adê®ênitted to be the roots of the Sigi/aria, but in this 
case he found them associated and in contact with what some 
withorities haf called. Morea taxina (7). The specimens on the 
able presented very distinct stellate markings which had sur- 
sounded the rootletsetethe base of attachment. . 
Š ; 
BERLIN 
Royal Prassian Academy gf Science, August 11, 1870. 
—A paper was 1@ad by Dr. IIugo Kroeker, on the law of the 
sxhaustion ofmuscles.—Prof. W. Peters communicated descrip- 
ions of some new reptiles and Batrachia, including Hemidactylus 
muriceus from Guiney „Cercosaura glabella from Brazil, forming 
he type of aenew subgenus Uvosaura, Tropidolepisma 
tajolatum, from N.E. Australia, Geophis annulatus from 
South America (?) Uriechis lineatus from Guinea, forming 
he type of a new subgenas Aletopophis, Scaphiophis albopuncta- 
us from Guinea, the type of a new genus allied to Zamesis, and 
“Yotlagephalus frenatus from N.E, Australia. The Batrachia de- 
cribed include the types of two new genera, namely, Ertomo- 
dossus prgftlatus and Cophomantis punctillata, hoth fiom Brazil ; 
he other species are MPa longirostris from Guinea, Cystignathus 
“plolstris, Hylodes Henseli, and Z. rugulosus from Brazil, Ar- 
hroleptis dispar po Prince’s Island, and Phyllobates verruculatus 
rom Mexico. Figures of most of the species accompany the 
«aper, Prof. Biaun presented a most elaborate memoir on the 
enera Marsilia and Pilularia,econtaining a tabular synopsis, 
mand full synonymic and distributional revision of the-species. 


October 10,—The only scientific papers read were two on, 


ubjects* connected with the higher mathematics, by MM. 
<ennmer and Schwarz. 

November 3.—Prof. Gustav Rose’ communicated. some notes 
n the fall ofa mete@rite at Mmzuk,in Fezzan, ° 

November 27.—Prof. Dove presented a.paper on the annual 
istribution of fain in central Europe. 

December 1.—M. Kummer read a memoir on ‘a pecu- 
arity of the unities of the complex numbers obtained from the 


oots of the equation ass ; and M, Kronecker appended to 
“his paper a further note on a part of the subject treated of by 


aí. Kummer. 

December 5.-—Prof. Reichert read a continuation of his memoir 
m the Skeleton of the Vertebrata, relating principally to the 
“fyxinoide, Leptocephalide, and Cartilaginous Ganbids,: Prote- 
verus anguilliformis and the Chimare. 


8 
December 15.-—Prof. Roth read a paper on the Theory of 


m{etamorphism and the production of the crystalline slates.—A 
nemoit on the principal tangential curves of the Kummerian 
urface of the fourth degree, with sixteen nodal points, by DE. 
`^. Klein and Dr. S. Lie, was communicated by Prof, Kummer. 
December 22,—-Prof, W. Peters communicated a monograpleic 
evision of the Chiropterous genera Vycferimand Mialapha, The 
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author reunites to the genus Aycreris, originally established*by 
Geoffroy Saint Hilaire, the moups Aycterop¥ and Letalia, which 
dave Been separated as distinct genera by Dr. Gray ; he also re- 
marks that many unnecessary species have been established in it. 
He describes and gives the synonymy of 9 speqies and figures the 
typical form (NW. Atspida) and tbe lower dentition of all of them. 
Two new species are described, namely N. angolensis and N. da- 
marensis. The species of the genus Ata/afha, which figure in 
the works of various authors under the genera Scotophilus, Lasi- 
urus, and A’yetiejus, are very difficult to discriminate satisfac- 
torily ; Prof. Peters recognises 11, of which 3 are described as 
new, namely, 4. Frantz, A pallescens, arid A egregia. All the 
specfes are American, and the type is A nowcboracznsis. 

January 9 and 12, 1871.—-M. Kronecker read two mathe- 
matical papers, of which no details are given. 

January 19.—Prof. Ehrenberg communicateda reviewof the 
investigations made since 1847 on the abundant organic life 
borne imvisibly by the atmosphere, as a supplement to his 
former memoirs on trade-wind, dust, and blood-rain, Since 
1847 no less than 186 cases of the occurrence of these 
phenomena have been obseived, and 42 samples have been 
submitted by the author to examination. He considers that the 
results of these investigations bear out his former conclusions,— 
In connection with this Prof. Dove communicated some observa- 
sie onthe ‘*Fohn” observed at Trogen on the 13th February, 
1870 : 





VIENNA ' 


Imperial Academy of Sciences, January 12.—Piof. Ulasi- 
wetz communicated a memoir by Dr. E. von Sommaruga on 
naphthylpurpuric acid and its derivatives, This atid is pro- 
duced trom dinitronaphthole, by the action of cyanide of potas- 
sium ; it is incapable of its being isolated from its salts. When 
the latter are prepared in aqueous solution, a blue compound is 
formed simultaneously. This was first observed py. Hlasiwetz, 
and the author named it indophane. In alcoholic solutions it is 
not produced, r 

January.19.—Prof. L, Pfaunden presented a memoir on the 
elementary deduction of the ñmdamental equation of the 
dynamical gas theory; and Prof. A. Lieben communicated 
the result of an investigation made by himself in conjunction with 
M. Rossi, upon formaldhyde and its conversion into methylic- 
alcohol, The author found that the product of the dry distilla- 
tion of formiate of lime (formaldehyde) was cunverted into 
methylic alcohol by nascent hydrogen. 

February 3.—A paper on the barytes of the ferriferous 
Lower Silurian.and Carboniferaus of Bohemia, and on baryte 
in general, by M. R. Helmhacker, and one on the increase 
of curvature of an oblique section of a surface, by D. K. 
Exner were read.—-Mr, Karl Fritsch presented a comparison of 
the tıme of the flowering of the plants of North America and 
Europe, -from which it appears that the lines of simultaneous 
flowering lie 5°—10° further south in America than in Europe. 
Elevation seems to have comparatively little influence.—-A note 
from M. Max Schaffner was read, describing a method of obtain- 
ing thallium on a large scale from the dust produced during the 
roasting of iron pyrites.—Prof. Brucke communicated a new 
method of separating dextrine and glycogen from animal fluids 
and tissues.—Prof. Stefan presented a memoir on the influence 
of heat on the refraction’ of light in solid bodies, contaming a 
series of determinations of the refraction of rock-salt, sylvinc 
(perchloride of potassium), alum, fluorspar, and glass, at tem- 
peratures of 12°—~94° C. (53°6-—201''2 F.). The refractive power 
of the first four bodies decreases uniformly, and for all parts of 
the spectrum, with Whe increase of temperature; the refractive 
power of glass increases with the temperature, and the increase 
becomes greater in passing from the red to the violet end of the 

ectrum. The alterations calculated for the line D, and gn 


elevation of temperature of 100° C are :— è 
Rock-salt ...0 0... «. ~0 00373 i 
Sylvine aoo kee — 000345 
Alum e ua p e oe ~ O00134 
Fluorspar .. — 000123 


Glass ase ee wee FO 00023 
M. K. von Littrow communicated a memoir by M. L. Schulhof, 
on the determination of the orbit of the planet (108) Hecuba.-— 
Prof. HlasiWetz briely communicated the results of a near 
complete investigation of Liebig’s Extract of Meat made im his 
laboratory by Dr. J. Weidler. This extract is found to contain 
a previously unknown nitrogenous compound, having the formula 
e * b 
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C; Ha N,O,, and therefae most intimatelysallied.to disgbroimme 
and *affeine.—M. Tschermak presented a paper containing ob- 
servations on a metedric iron from the desert of Atacama in Chili. 
It is aelarge shield-shaped mass, weighing 103 pounds, and 
when broken not only shows the usual figures after treatment 
with’acid, but evenebefore the application of acid thin lamellz of 
trlolite are recognisable, inserted parallel to the hexahedral sur- 
faces and interrupting the octahedral texture. A similar phe- 
nomenon is presented, by a meteoric iron from Jewell Hill, Madi- 
son County, North Carolina. 


e February 9.—A memoir by Prof. Linnemann, entitled “ʻA Con- 


tribution to theefurther knowledge of Pinakone,” was read, and 
its author claimed the priority in the discovery that formaldehyde 
is produced by the dry distillation of formiate of lime, and that 
from it methylic alcohol and other compounds may be obtained. 
A memojr on the employment of an electrometer for the 
stroboscopic determination of the elevation of notes, by M. A. 
von Obermayer, was read.—A paper by Prof. A. Weiss, on the 
structure and nature of the Diatomaceæ, was communicated. The 
author stated that-the silica of the Diatomacean frustule polarises 
light, that the Diatomaceze are composed of innumerable, minute, 
but perfectly individualised, cells, and that it isto these that the 
markings of the silicious shells are due-—Dr. E. Klein pre- 
sented a memoir on the median germ ‘lamella, and its relation 
to the development of the first blood-vessels and blood’ corpuscles 
in the embryo of the fowl, and communicated a paper on the finer 
nerves of the vaginal mucous membrane, by Dr. A. Chrschtscho- 
novitsch of Kasan.—Dr, A. Schrauf presented a second series of 
his mineralogical observations, in which he noticed certain forms 
of crystals of sum, crystals of argentite, the properties and 
paragenetic relations of the Azorean azorite and pyrrhite, a new 
mineral from Leadhills, to which he gave the namevof eosite, 
and the characters of vanadite, dechenite, and descloizite.—Dr. 
S. Stern read a memoir on the theory of the resonance of 
solid bodies, with reference to the accompanying vibration of the 
air; and Prof. Reuss presented the first of a series of memoirs 
by Dr. Manzoni, on Mediterranean Bryozoa. In this the author 
notices sixteen species (one Hippothoa, one Afembranipora, and 
fourteen Lepralia). i 


February 16.—A memoir by Dr. U, R. von Jepharovich, on 
diaphorite and freieslebenite was read. The author stated that 
two species, one monoclinic, the other rhombic, have been in- 
cluded under the name of freieslebenite. Their composition is 
identical, but they differ in density. For the rhombic spectes he 
proposes the name of diaphorite.—A memoir was, also read on 
the theory of gases by Prof. L. Boltzmann.—Prof. Reuss cam- 
municated a memoir on some fossil star-fishes from the Rhenish 
grauwacke, by Dr. S. Simonowitsch. Four new species were 
described, namely, Asterias acuminatus, Aspidosoma petaloides, 
and two species forming a new genus, Xenaster, X. margaritatus 
and stmplex.—Prof. von Oppolzer reported upon the calculations 
undertaken by him for the re-discovery of the lost pl-net (62) 


j} 


mentary 1ə9cks. The so-called Glam‘in the Transylvanian 
mining districts.1s an evident example of this phenomenon, and 
may be’ comparéd wéth the dowkies in N.W. England, and the 
Gangthonschiefer in the pines of the Harz, An exact study 
of the phenomenon showed that it originated’ from very different 
causes. Sometimes*the klastic masses were -formed by®™ 
mechanical fiction, in other caggs they have been successively 
deposited by water, sometimes they are masses of mud anè 
pebbles, which penetrated in open veins or cavities of the rock. 
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THURSDAY, APRIL 13. 


Matuematitat Society, at 8 —On Diagrams of the Stresses in Warrenand 
Lattice Girders. Prof. Crofton, F R.S —On Quartic Surfaces: Prof, 


Cayley, F.R S. 
FRIDAY, Avrin 14. 


Astronomtca. Society, at 8 ~ 
QUEKETT MICROSCOPICAL CLUB, at 8. - , 


SATURDAY, APRIL 15. 
Roya ScnooL or Mines, at 8.—Geology : Dr. Cobbold, 
MONDAY, APRIL 17. 


AnTHRePOLOGICAL INSTITUTE, af 8—The Position of ehe Australian 

. Languages: Dr. W. H J Bleek.-Comparative Table of the Australian 
Languages: Rev. G. Taplin —Menta! Characteristics of Primitive Man as- 
exhibited in the Aborigines of Australia: Mr. Wake 


TUESDAY, APRIL 13. 


‘ STATISTICAL SOCIETY, at 7 45. 


Erato.—Prof. F. Simony made some remarks on the Lacustrine | 


erosion of shore-rocks belonging to various limestone formations. 


. I, R. Geological Institution, March 28.—Theodor Peter- 
sen read a paper on “ Cceruleolactin.” By this name he desig- 
nates a new phosphatic mineral, which has been found im the 
mine of Rindsberg, near Katzenellenbogen (Nassan), in a layer 
of brown ironore, It must be placed between Kolaite and 
Wawellite. The specific gravity is 2'59, the hardness 5. 
—Variscite. This mineral described by Breithaupt from 
Platin had never been analysed. Petersen determined its sp. 
gr. to be 2°408.—Diabase from Nassau. Exact inquiries 
have proved that diabase very often contain§ small quantities 
of metallic caempounds, and is probably the original source 
of different strata ofeores. The felspar in giabase is. usually 
oligoclase, and not as had been generally supposed lab- 
_radofite.—F. Karrer and Th. Fuchs on the “Relations be- 
-tweén the different strata of the marine deposits of the 
Miocene Vienna Basin.” From many new sections which they 
obtained along the aqueduct now in construction between 
Vienna and Gloggnitz, the authors endeavour to show that 


è the clay of Baden and that of Geinfahrn, the sandstones of 


Pæœtzleinsdorf, the limestones (leithakalk), &c., are not deposits 
of different geological ages, as had hitherto been generally sup- 
posed, but represent different facies of the same age, ,and like 
the gpnes of living organisms in the seas of our day, pass into 
each other ee exact limit.—M. F. Posepny spoke of, 
-the penetration of Klastic masses through eruptive @ sedi, 
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ZOOLOGICAL Society, at 9 ~Un the Dgdo, Part IT ;—Notes of the Articu- 
lated Skeleton of the Dodo (Didus tneptus} m the Britsh Museumi—Om 
Japanese recent Brachiopoda:.Mr. Thomas Davidson, è 

ROYAL INSTITUTION, at 3 —On the Geology of Devonshire, espêcially of the’ 

. New Red Sandstone: William Pengelly, F.R.S. 


WEDNESDAY, Apri AF 
METEOROLOGICAL SocrETY, at 7.~~-On Deep-sea Thermometers: Stafiy 
Commander John E. Davis, R N ; : 
Socurry oF Arrs, at 8 —On the Economical Construction of Workmen’s- 
Dwellings: Dr. J, H. Hallard. s 








THURSDAY, ArriL go * 
Rovar Society, at 8 30. i o 
SOCIETY oF ANTIQUARIES, at 8.30, 
CHEMICAL SOCIETY, at 8. * 
Lannean Socizry, at 8 © 
ROYAL INSTITUTION, at 3.—On Sound’ Prof. Ty, 
, ® 
CONTENTS pr ‘Pace 
"THe PROPOSED SCHOOL oF PHYSICAL SCIENCE AT NewcasTLE-upOn- 
TYNE, e e « + $ . . . a + ha « . e a ` * . a b . Ld 46x 
Tue UTILISATION OF NATURAL History Museums ror SCIENTIFIC 
INSTRUCTION IN (GERMANY. —II. oe a ane oe o aS, 402 
Tur Descent of Man.—II By Dr. P H. Pye- Smit. (With 
Ilustrations) . . ai Siok RD Ge ee Gee, see ae a er cae T 
HELMHOLTZ’S TQNEMPFINDUNGEN. By Septey TAYLOR . . . . 465 
Our Book SHELF a s s 0 a 6 6 8 ee ete hm tw ew 46 
LETTERS To THE EDITOR :— 
Pangenesis.—J. MARSHALL, F R.S. a aoan eke ke ee 467 
The Spectra of Aurora and na. —H. R. PROCTER. . . . . 468 
The Aurora.--T. H. WALLER . . . 468 


Solar Science at the Pleasure of Secret Referees Prof. C. Prazz 


SMYTH; F.R.S.. o de b> ek, tee ee SP te, HR Se Be Os 468 
Ocean Currents.-~J. J. Murray, FGS. 2. 1. 1. 6 6 2 eee 4 
Sun Spots.—-W. H. WALENN, F.C S, . 6 1 1 ew ee ee 469 
Echoes of the Royal Albert Hall. —W. Matrrreu Wiitiams, FCS. 469 
Gun Dammar.—H, PocKLINGTON. s e s 6 8 ee ee ee 470 

“THe [Ron AND STEEL INSTITUTE «4 a s e ee ee te ew 470 
NOTES e s woa we ee ge ae ee ee ie ee, ATE 
EXAMPLES OF THE PERFORMANCE OF THE ELECTRO-MAGNETIC En- 

agne. By Dr J. P. Jovis FRS.. . 1 1 1 wwe we ew AYA 
Opyect TEACHING AND SCIENCE IN AMERICA. . e sw 2 6-6 475 
TRANSMISSION THROUGH PNEuMATIc Tuses By ROBERT SABINE, 

Of) Rae ae ey ae ee ae ak a aa mi We Bs Wee Cw Se a 
Scrs@rivic SERIALS e e s we te tk te ew ew 46 
SOCIETIES AND ACADEMIES o s 6 6 ee ee ee et ges 477 
Booky REcHIVED o . 4 2 5 + 6 8 6 oe eh 0 8 oe ew es 480 
DIARY s «0 5 6M @ eye aw aw ge: a r te, ABO 


4 
t 


+ 


© Ud 
Ce 


THURSDAY, APRIL 20, 1871 





* APE RESEMBLANCBS TO MAN 


s 
TH Zoological Society’ can hardly fail to derive 
decided material advantage from the publication of 
Mr. Darwin’s # Descert of Man.” It has been said that 
already there is a perceptible increase in the “visitors to 
the fhonkey-house, though an early spring Has no doubt 
C@opergted with scientific zeal in the promotion of 
pilgrimages to the Regents Park, undertaken ‘in the 
€nterest of a more than Chinese worship of ancestors. 
These visits would, perhaps, be cqnsiderably increased if 
it were very widely known that a fine specimen of a 
closely-related structural ally was there to be seen and 
heard, and “one the resemblance of which to us ‘has, I 
venture to_ think, not been generally appreciated suffi- 
ciently. I allude to the fine specimen of the Hoolock 
Gibbon which has been some time at the Gardens, and 
which appears to rejoice in good health, good temper, and 
good voice, 
Differing so greatly and fundamentally as I do from 
Mr, Darwin, it is with sincere pleasure that I give my 
testimony to the correctness of his appreciation of the 
®alug and bearing of man’s bodily structure on his zoo- 
logical position. There can, I think, be no doubt that his 
frame is so closely related to that of the anthropoid divi- 
sion of the Qld World apes, that to accord to it the rank of 
a family is to ‘go to the extreme of maintainable distinc- 
tion. -Descending, however, to smaller divisions, it is 
generally taken for grated that the palm of resemblance 
to ougselves @an be disputed by the Orang (Simia), or by 
the African genus Troglodytes (which includes both the 
Gorilla and yjhimpanzee) alone. The third member, 
however, Sf the anthropoid Simian Graces—the genus 
Hylobates (long-armed apes or Gibbons }—has claims to 
advance for an ward in its favour which I am disposed 
to conside? nottunworthy of consideration.. Assuming, 


° for argument’s sake, the truth of Mr. Darwin’s hy- 


pohesis that man’s bodyewas derived by natural genera- 
tion from soM® form of ape, it may, I think, possibly be 
the case that we have in the existing Gibbon the repre- 
sentativé of an ancestor more in the direct line than either 
the Ortng or the African forms, and this in spite of the 
many points in whichehe Gibbon recedes yet further from 
human structure. For though it is indisputable that we 
ean enumerate a greater number of points of resemblance 
between man and Simia or Troglodytes than between 
man and the Gibbons, while it would be easy to-draw out 
a catalogue of details by which the last-named apes differ 
more from man than do Simia and Troglodytes, never- 
theless there are certain points in which the Gibbon genus 
resembles Homo which are striking and perhaps signifi- 
cant. Although the enormous length of the arms disguises 
the resemblance, yet the proportions of the Gibbon’s frame 
(aS in some respects long ago pointed out by Professor 
Huxley) are singularly human. The length of the leg as 
compared with the trunk, and the form and proportion of 
the bony thorax, are points which may be mentioned. 
Again, a, Gibbon (the Siamang) is the only ape .which 
possesses that striking human feature—a true chin. 
The slight prominence of the nose too” is also very 
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remarkable, a point which has not escaped the ndticg of 


@| Mr. Darwin, and is to be seen in the living specimen 


here referred to. Again, the power, quality, and compasé 
of the voice are qualities justly dwelt upon by ‘the last- 


named author; and, finally, the gentle, yet, quick and 


active nature of the Gibbon is eminently noteworthy.” * 

On the other hand the Orang is a very Specially 
organised, quite aberrant beast.(as I have elsewhere en- 
deavoured to show), and. the brain in the genus Troglo- 
dytes is considered by Gratiolet to indicate altogether other 
relationships. Now it is not impossible, on the hypothesis 
assumed, that the Orang, Gorilla, and Chimpanzee may be 
types which have really diverged further from that anthro- 


-poid root-form which most nearly resembled man than has 


n A 


the Gibbon, and that adaptations to conditions may have 
superinduced many of those human” resembfances which 
at present characterise them. It seems difficult, certainly, 
to apply this view to some details, such eg. as the vagi- 
nal process of the temporal bone on the basis cranii. On 
the other hand, it is not in the highest but in one of the 
lowest of the Simiade that I have found an anchylosed 
styloid process to be occasionally present. 

A very interesting fact is the great Miocene Gibbon of 
Europe, the Dryopithecus, which goes to confirm the view 
here suggested as to the dignity of Hylobates; but of 
course we can but speculate inconclusively till Paleontology 
furnishes us with the nearest extinct representatives of the 
Gorilla, Chimpanzee, and Orang. 

To prevent misconception, I may add that fully recog- 
nising the truth of Mr. Darwin’s appreciation of man’s 
zoological position, which I have eV€r maintained and 
indeed laboured to support, I none the less completely 
differ from him when I include the totality of man’s being. 
So considered, Science convinces me that a monkey and 
a mushroom differ less from each other than do a monkey 


and a man. 
ST. GEORGE .MIVART 


THE COLLECTION OF INVERTEBRATE 
ANIMALS IN THE FREE PUBLIC MUSEUM, 


LIVERPOOL 
II. 


E have mentioned in a previous article * the divi- 
sion of the series of Invertebrate Animals in the 
Liverpool Museum into 216 groups. The following is the 
plan of arrangement adopted in connection with each group. 
' Wherever circumstances permit the plan includes: 
(1) A printed schedule. ~ (2) Exotic.species, (3). British 
representatives. (4) The printed tablet. (5) Earliest 
fossils. (6) Diagrams and other illustrations. (7) Species 
and varieties on a more extended scale. 

(1) The schedule, of which an example follows, is 
printed in l&ge type, and is placed conspicuously at the 
head of the drawer ; ; itis designed to show the derivation 
of the group, ¢.g.— 

Group 198. bee 
SUB-KINGDOM—A nautlosa, Skeleton external, ringed. 
_PRrovince—4 rthropeda, Limbs Jointed. | 
CLass——Jnsectey Legs six. ` 
SUB-CLASS— Metabola, Transformations comet: 
ORDER—Lepidopilera, Wings with scales, 


* See NATURE, vol, iii. p. 202. 
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SUB ORDER—RAopalocera, Horns clubbed at the apex. 
FAMILY—Papilionidæ, Middle nerve of fore-wing four- 
° branched. á ° 
The next sub-divisian appears on the tablet as the 
distinctive title of the 198th group. 
° “GENUS—Oranithopiera and allies, Bird-winged butter- 
flies; About tweaty species known.” 


(2) The further portion of the drawer, to the extent of 


three-fifths (more or less) of the whole area, accommodates 
from ten to sixty exotic species ; such as are most distinct 
being preferred. A reference to the authority accompanies 
many of the gentric, sub-generic, and specific names. 
The locality, when copied from a monograph, is stated 
simply ; but when it is known where the specimen has 
been collected, the word “from” is added—e.g. “ from 
Madagascar,” 

(3) The nearer right-hand corner of the drawer is 
occupied by representatives of the group indigenous to 
Britain. Some groups have no British representatives ; 
in others—eg. Noctuæ genuine, a selection from the 
British species fills three-fourths of the drawer. Amongst 
these, foreign specimens of rarities are admitted, but in 
all such cases the words “ exotic specimen” are appended 
to the name on the label. , 

(4) The nearer ‘left-hand corner is assigned to a few 
fossils showing the earliest appearance of the group in the 
Geological record. In one or two instances, e.g. Hippu- 
rites, the entire group is fossil, in others, of course, fossils 
are absent. 

(5) Between these two latter sections of the drawer is 
placed the printed t&blet, about the size of an octavo page. 
It exhibits an attempt to describe some of the salient 
points in the life-history of the group. Here, and through- 
out the series, some attention has been given to ensuré 
legibility ; names and descriptions being of much less 
value when they cannot be read easily. 

(6) The upright portion of the table case over each 
drawer is given to miscellaneous illustrations of the group, 


The series includes drawings and photographs of structure, 


and anatomy, economic products, silk in various stages, 
marine and freshwater pearls, cameos, from the rough 
medallion cut from the shell to the finished work, polished 
shells, and sections showing the interior of shells, 
eggs, preserved larve and pupa, preparations in spirits, 
examples of mimicry, nests of Hymenoptera, galls and 
their tenants, timber and stone pierced by molluscs, 
crustacea and insects, distorted growths, healed fractures, 
coral beads, British and exotic specimens of fungi growing 
on pups, and many other objects of interest. 

(7) The blocks on which some of the table cases rest 
are fitted with drawers suitable for receiving an extended 
series of species and varieties, valuable only to the student, 
and intended to be seen only on application to ghe Curator. 
Very little progress has been made in carrying out this 
portion df the plan, which has, however, the good effect 
of rendeging it quite needless to overcrowd the groups 
with insienificant species, 

The difficulties attending the formation of the series of, 
specimens have not been very great. Collections have 
begn pre sented to the Museum by several friends of natu- 
ral science, amongst whom may be mentioned Mr. 
Samuel Smith, of Liverpool, the donor of a collection of 
shells rich in generic forms and in costly rarities of the 
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' the invertebrate groups, 
a museum of common objects may, at a tiifiing cost, be 
_established in almost any village, and with judicious, 
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Highest beauty. Mr. Moore has been successful in @stab- 


gishing friendly communications with many captains of 


merchant vessels sailing from the port of Liverpool, some 


of whom have bgen upplied by the committee, with | 
e dredges and collecting apparatus, and have beconte enthu- 


silastic naturalists. In recognition of their services several 
of them have been reteived as Associate Members of the 
Literary and Plfilosophical Societ? of Liverpool, a distinc- 
tion which seems.to be highly appreciated by them, 
Something has also been done in the way of excharffes ; 
but a large proportion of the whole séries has been pir- 
chased specimen by specimen. No object has been 


* purchased simply on account of its rarity, but at the sathe? 
time no'reasonable expense has been spared in procuring ¢ 


the most beautiful and perfect examples. 

A few general remarks on the subject of expense may be 
permifted : details will gladly be communicated to inquirers 
connected with museums, Few collections exhibited to 
the public will bear comparison with corresponding series 
contained in private’ cabinets, Why should this any 
longer be permitted? It may arise, in part, from the im- 
pression that in public museums it is unnecessary to spend 
much’ on specimens. There can be no excuse for extrava- 
gance, but economy may: be pushed too far. The trouble 
and great risk of collecting in tropical climates must often. 
be very inadequately represented by the apparently shigh® 
prices asked for the chief desiderata, and the rest ofa col- 
lector’s stock may remain on his hands for years. Again,if 
a genus or a group is illustrated in nature by a great variety 
of beautiful forms, this surely is a biological fact which 
may claim, on scientific grounds, to be fairly and appro- 


priately represented. Even on th@most severe estimate of . 


what is necessary for an educational series, something*must 
be allowed simply for the sake of beauty and attractive- 
ness ; that is to say, if museums are to avéid,the fate of 
certain parochial lending libraries which contain only such 
books as everybody ought to like to read, Naturalists of 
the very highest scientific standing, muh moye ordinary 


_ observers, are greatly under the influerfce of beauty of ẹ 
: form and colour, 


Even Mr. Wallace himself would not 
have been so near syncope at the sight of.g new Brath- 
elytron as he seems to have been on his first introduction 
to the magnificent O. Cresus. Why, moreover, should. 


ithe public be taught to esteem art treasures as go much 


more valuable than the choicest productions of nature? 


. One hears of a pair of vases being sold for 2,000}, a 


sum which would provide twenty first-rate table cases, 
and stock them with very fair illustrations of the whole of 
It is a happy circumstance that 


local influence brought to bear upon it, may prove both 
useful and creditable; but why should not wealthy com- 
munities, possessing endless drawing-rooms ablaze with 
costly decorations, exercise something of a corresponding 
liberality towards the museum which is the representative, 


-of their appreciation of that which is higher than the 


highest art ? 

Considerable difficulty has been found in selecting ap-" 
proprie materials for the printed tablets. Many of the 
chief continental authorities on the Invertebrata, admirable 
as are their works for the purpose of identifying species, 
afford s@arcely a line of information on the life history of 
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the objects they so grandly figure afd often so elaborately 
describe. Even the reports of scientific expeditions may 
frequently be searched in vaine for this kind of infor- 
mation, ‘which has to be gleaned fom authorities not 
always ‘trustworthy, from sc&ttered papers, or from 
books of tfavel such as have “been issued in this 
country on the Malaye Archipelago and the River 
Amazon, It-is mortifying to exhibit forms distinguished 
by extuaordinary developments of structure, and to be 
able to say nothing on associated habits. Such strange 
developments were once considéred to be mere freaks of 
nature, but no one now doubts their having a biological 
and even a genealogical significance. What a field is 
is here opened! How little of the biology of a new 
form has been exhausted when it has been collected, 
named, descriSed, figured, and even dissected | Scientific 
treatises have prepared the foundation for a solid know- 
ledge of the subject, but there would be occasion for 
regret if biology should ever come to be regarded by 
students in an aspect too exclusively histolofical or even 
physiological, if such a view operated to the prejudice of 
genuine out-of déor observations. The greatest advance 
in Natural History made in the present, or perhaps in any 
other generation, has been mainly accomplished by two 
o®servers who are pre-eminently life-historians, 

Little. need be said of the miscellangous illustrations 
contained in the upright portion of the table-cases. They 
seem to be very successful in engaging the attention of 
visitors of all classes—a point which is felt to be of pro- 
minent importance where the admissions amount to about 
2,000 daily, What bringwthem here? is a question which 


again and agafħ suggests itself. Reduce the number by 


all the idlers and sight-seers who, no doubt, constitute a 
large proportion of the gathering ; ; still, if only 100 or 
even 50 seek some kind of instruction, even these in the 
course of a year form a large and teachable class. As a 
firm believer in the humanising effect of an intelligent 
interest in Natural Science, to myself the grand museum 
problem seems to be, how to make such an institution 
mo beneficial l to the greatest number. 
. HENRY H. HIGGINS 


e 
ePRE-EVCLIDIAN GEOMETRY 


. Die Geometrie und die Geometer vor Euklides. Von 
Prof, C. A. Bretschneider. (Leipzig: B. G. Teubner, 
*1870.- London: Williams and Norgate.) 


NTIL the appearance of this book, Montucla’s” 


celebrated “History of Mathematics” contained 
almost all that was known about the early history 
of Mathematics up to the present time. Later 
historians, even the careful Chasles, have almost exclu- 
sively copied him, without taking the trouble of searching 
the Greek writings for themselves. Montucla’s remarks, 
however, are not only meagre, they are even not always 
correct, For this reason Prof. Bretschneider has collected 


all important passages in Greek writings which refer to” 


the state of Geometry in Greece in the time before Euclid, 
This author is the first of whom complete works have 
reached us; with him, therefore, a History of Geometry 
begins, With regard to the ante-Euclidian times we cannot 
advance beyond conjectures, and these will always de- 
pensi more or less upon the individuality of the historian. 
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Perfectly aware of this, Prof. Bretschneider gives in tht» 
ittle volume before us, of aboyt 180 pages, not merely 
his conclusions, but he adds the whole material which he ° 
has collected, Instead of siniply réferring to an author, 
he quotes zz extenso the original Greek text, ànd adds 
translations. Thus every reader is at once enabled to 
form his own opinion, which, we feel assured, will in most 
cases agree with that of'cur author. 

In the first section Prof. Bretschneider considers the 


- 


Geometry of the Ægyptians, and tries to make out how” 


far their knowledge extended. He protests against the ofd 
epinion that they possessed only the very first notions of 
geometry, and that the Greeks did not obtain anything 
from them worthy of the name of science. He refutes 
equally strongly the statement of some modéen writers, 


‘who maintain that the Egyptians knew not only all that 


Euclid gives in his Elements, but were even acquainted 
with the theories of quadratic equations and of conic sec-. 
tions. According to him geometry originated in Ægypt, 
where it was cultivated for practical purposes. It was rather 
an artof mechanical drawing than a science proper. The 


i results obtained were collected in the form of fixed rules, al- 


ways ready for use, most of them probably strictly proved 
others perhapsresting onexperienceonly. Those collections 


of rules were at an early age included in the religious 


canons. Any alteration, any improvement, was thus almost 
impossible, especially as the only cultivators of Science, 
the priests, would take a secondary interest only in any- 
Thus it is not 
to be wondered at that geometry remaiged for thousands 
of years in the same state, till the unfettered genius of the 
Greek nation began to cultivate it, and then the "progress 
was a most rapid one. 

It is, however, remarkable, although natural enough, 
that the Greeks retained to a certain extent the forzz into 
which Atgyptian priests had cast their propositions. 
For this fact there exists a testimony in a papyrus at the 
Bnitish Museum, formerly in the possession of the late 
Mr. Rhind, which contains a pretty complete treatise on 
Applied Mathematics, in the shape of problems which 
are stated in that peculiar form with which we are so well 
acquainted through Euclid’s Elements. Dr. Birch, who 
has given an account of it, dates it as far back as 3400— 
3200 B.C, Prof. Bretschneider traces many other pecu- 
liarities in Euclid’s Elements—for instance, the order 
of propositions—back to the same source; so that the 
‘Egyptian priests, who lived about 6000 years ago, have, 
in the most direct manner, influenced the mode of teaching 
geometry in English schools even at the present time. 

The extent of Ægyptian Geometry is estimated as 
follows :—the theory oi angles and parallel lines; the 
construction of triangles, parallelograms, and trapezoids 
from given fMrts, and the determination of their areas ; 
the elementary propositions of the circlé together with 
the inscribed regular polygons ;—this is about the sum 
total of Plane Geometry. In Solid Geometry the® know- 
ledge was limited to the first notions about lines perpen- 
dicular to a plane, and the theory of parallel lines and 
planes in space, They were acquainted with the existence 
of prisms, regular pyramids of four sides, of the rigltt 
cone and cylinder, the sphere, and of the regular solids 
with the exception of the dodecahedron, which is the only. 
one discovered by Pythagoras, a the Propegties of 
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these sòlids they knew little, the theory of the sphere alone 
appears developed to a certain degree necessary for astro 
e nomical purposes. Of® proportions and similar figures 
they knew nothing. -. . 

The sycceeding chapters relate to Geometry in Greeée. 
* We shall only mention a few of the most striking differ- 
ences between Prof Bretschneider and his predecessors. 
That most of the anecdotes about Pythagoras—his long 
captivity in Babylon, for instance,-are rejected, need 
scarcely be mentioned. But miany readers will be sur- 
prised to hear that Plato is not considered a very eminent 
mathematician 4s he himself did almost nothing to enrich 
this science, and most of the theorems usually believed to 
be due to Plato are his pupils. Thus the conic sections 
were invented by Menaichmos. Again, the reductio ad 
absurdum is considered one of the simplest methods of 
demonstration and used long before Euclid thought of ıt, 

One of the most important points in the book consists 
in along passage out of Eudemos” “ History of Mathe- 
matics” (about 340 B.C.), which Bretschneider was fortu- 
nate enough to discover in the commentary on Aristotle by 

Simphkios. It contains a critique on investigations on 
tie problem of squaring the circle. Some of the methods. 
here employed are exceedingly interesting, as they show 
what means were at the disposal of the mathematician. 
Antiphon, a contemporary of Socrates, inscribes a regular 
polygon in a circle, and then proceeds in the well-known 
manner to double the number of sides till these at last 
coincide with the circumference of the circle. He then 
considers the circle as a regular polygon, and says that it 
may be converted like any other polygon, into a square. 
It appears, therefore, that Antiphon was the first who-in- 
troduced infinitesimals into geometry, and thus became the-- 
forerunner of Archimedes. These methods were, however, 
far too much in advance of his time, and Eudemos re- 
jects them as not exact. Hippocrates, known by his 
quadrature of the lunulz, makes several attempts to. ex- 
tend this discovery, and to obtain similar results for 
other lunule and thence for the-whole circle. Some of 
thesé attempts indicate great power, although they lead 
. to nothing tangible. ee. 

The book contains many other important results, and 
all those who take an interest in the history of the de- 
velopment of science will feel indebted to the author for 
its publication. i 
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‘OUR BOOK SHELF 


Notes on the Natural History of the Strait of Magellan 
and West Coast of Patrgonia, made during the Voyage 
of H.M.S. “ Nassau,” i the years 1866—1869. By 
Robert O. Cunningham, M.D., F.Z.S., &c., Naturalist to 
the Expedition. (Edinburgh: Edmonston agd Douglas.) 


WE regret to be obliged to fmd fault with the work of 
a naturalist, but duty ¢o our readers compels us to say 
that this book should never have been published, There is 
perhaps ‘ho part of the world which is at once so remote 
and inhabited by such interesting savage tribes, with the 
main features of whose scenery and natural productions 
the public is so well informed as thaț which forms the 
subject of this book. It is therefore surprising that a 
gentleman who has had the opportunity of studying the 
natural history of this region at his leisure, should haye 
thought himself justified in printing a volume of 500 pages 


$ 

of his rough journal, mine-tenths of which are occupied 
with a bald record of the usual monotonous incidents of 
sea and shore excursions, and with repetitions of facts 
already given ug by Darwin, Hooker, and a host pf other 
less eminent writers® There are, of course, some“nteresting 
facts and some original o@servations in tleis volu’me, but 
they are so thinly saattered amid a mass*of details of 
weather and personal incidents, with records of the 
gathering of every common® plant ahd .the capture ° 
of ever} common as well as uncommon bird or in- 
sect, astð be not worth the search after. The b@&ok-tooe 
is got up with an utter disregard of the reader’s gon- 
venience, The atithor j@urnalises his whole voyage, and 
at least one third of the volume treats of other parjs of 
the world than those indicated by the title, yet the heading 
throughout is “Stait of Magellan,” even when Rios 
Janeiro, Valparaiso, or the Azores are beinz described. 
Neither is there any indication of years or months, ex- 
ceptewhen a change occurs ; and if we fifd that some- 
thing was captured on the “ 14th,” we have to go back or 
forward many pages to discover whether we are in May- 
or December. The plates too are wholly without refer- 
ences to the letterpress; and we find a curious plant 
(Philesia’ bu®ifolia) described at page 173, and figured at 
page 321, with no reference from description to figure or 
from figure to description. The illustrations seem thrown 
in at random, anything the author collected being appa- 
rently deemed worthy of a plate. On no other principle 
can we explain the plate devoted to an indifferent figure of 
the cranium of so commonan animal as the puma; and’ 
another to the furcula of a condor,- the picking-up -of 
which is recorded at page 113, and figured full size, 
a propos of nothing, at page 303. ae 

It is the more to be regretted that suchea*book as this 
has been published, because there is ample room for one of 
a different character, and for which Dr. Cunninghar must 
have collected or have been able tm obtain amplg materials. 
The temperate parts of South America forna well-marked 
district, the productions of which are exceedingly’ inte-- 
resting and their affinities well worthy of careful study. 
The relations of- the fauna and flora of*this district to 
those of Tropical America, of Europe, of Australia, and 
of New Zealand, require a thorough and critical examina-' 
tion; and this could hardly fail to threw much light on 
the means by which organic forms have peer? distributed, 
and on the relative importance of the various zoological 


regions into which the globe has been divided. 


The author states in his preface that ae has not Yet 
completed the examination of his materials. Why then 


„did he rush into print before he was able to lay before the 
world a single generalised result of his thr€e years’ 


voyage ? é me Ves 


Les Houilleres en 1869. Par Amédée Burat, Secrétaire 
du Comité des Houilléres Françaises. Texte et Atlas. 
(Paris, 1870. London: Williams and Norgate.) e 

THIS is an annual publication of a semi-official character, 

proceeding from M. Burat, the Secretary of the very useful 


‘Association of Coal-mine Proprietors in Franc®. We are 


not aware that any such committee of coal owners exists in 


‘Great Britain, although other trades or professions, such as 
‘bankers, railway companies, &c., have similar committees. 


The Iron and Steel Institute, which has lately been holding 


its meeting in London, fulfils to some extent this purpose in 


regard. to the iron trade. Wherever such associations 
exist we wish that they could be persuaded to publish “as 
complete and valuable reports on the condition of their 
branch of trade as we have in these annuai reports on the 
French coal trade, now available for ten or eleven years’ 
back.. The present report consists of four chapters, which 
treat rSpectively of the strikes of the coal«miners, which 
had greatly interfered with the trade, improvements in 
the. machinery and modes of working coal mines, the 
statistica conditions of the production of coal in 1860, 
® 
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ind the legislation which had taken® place in relation to 
rade. It is impossible to avoid feeling, however, that 
erest of such a complete statement is much reduced 
ie eyents which have occurretl since thg year to which 
ates. *All industrial improvement- ia France must be, 
_ Petarded if not converted- etrogression, for 
me time tocome. The remarks onthe subject of strikes 
: ing part of the volume. 
aĉe of trades’ unions, and our 







s. J. 


Fahresbericht uber die Fortschritte der Chemie, und 


- verwandter Theile anderer Wissenschaften. Heraus- 

gegeben von Adolph Strecker, für 186689 (Giessen, 
1870, “London's Williams and Norgate.) 

e THE Jahresbericht is too well known as a trustworthy 


‘book of reference, both for chemists and physicists, 
to need commendation ; and the care and judgment with 


which itis compiled have made it almost indispensable- 


-to those interested in science. In: these days, when the 
‘amount of work done—both useful and useless—is so 
‘great, it is no slight convenience to have the year’s labour 
carefully sifted and preserved for reference in a single 
volume. Fhe“ present volume, under the editorship of 
Herr Adolph Strecker, is arranged with all the care 
which has characterised previous numbers, and contains 
numerous..gapers of unusual importance. Among the 
most importan® of these may be noted Becquerel’s: re- 
_.searchés on electro-chemical action, Graham’s experiments 
on the occlusion of hydrogen by- palladium, and the 
existence of she hetal hydrogenium. “Rammelsberg’s re- 

è searches on: the periodates are given at considerable 
length, and also Bunsen’s process for separating the 
platinum metals feund in the residues of the Russian 
mint. In thé orggnic section of the book very important 
fapers are given on the constitution and derivation of 

«` þenzol, toluol, and napthalin and Grabe and Liebermann’s 
valu@ble rescayghes on the preparation of alizarin from 
anthracene are fully described. Perhaps the success of 
“the Jahresbericht has caused the Chemical Society to 
o make the ¢hanges in their journal which, we understand, 
are jn corffemplation. We believe that it is intended to 
>.. reproduce in the pages pf the new journal all important 
=c yesearches made in this country and abroad, so that it 





* 
not ungracefully tinges his style; for the old 


She taney sNennaneneae co inmana maamin amaian tetera pitt 


will] become to us what the Jahresbericht already is to | 
Germany. If the same care is bestowed on its produc- | 


tion’ that bas always characterised its German con- 


- temporary, we anticipate for it a similar and deserved | 


success. 


F. J. 


Notes or Fottings about Aldeburgh, Suffolk. Relating to |. 
-Matters Historical, Antiquarian, Ornithological, and | 
Entomological. By Nicholas Fenwick Hele, Surgeon. | 


© 8vo, pp. 198. (London, 1870.) 


Ir is no disparagement to Mr. Hele to say that he is | 


not 4 Gilbert White, and the reviewers who have compared 


a this book with the “ Natural History and Antiquities of | 
=o Selborne” have certainly done its author a wrong, while | — 
they have shown their own want of discrimination. Gil- 


bert White was in the front rank of the naturalist and 
< antiquarians of his day ; as an outdoor observer he had 
- no equal, and perhaps never will have one. Add to this 
ing and delicate simplicity of his ideas, repdered 
iore striking by the slight shade of pedantry: 
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which 





Gibert White was tha f 


very plain, straightforward language. 
keeps his eyes open whene’er he takes | 


Warton never forgot his scholarly breeding, and what 
wonder is there that “ Selborne” $ an English classic? If 
ever there was a naturalist in whom the poetic faculty was. 
dew eloped, if ever there was one who wittingly or unwit- — 
tingly possessed the scientific use. of the imag i 
show that Mr. Hele is a closer observer 

many of his fellows, and what he has to 
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| he treats are, of course, beside the pah of Natuge, though 2 








LETTERS TO HE EDITOR 
[The Editor does not hold himself responsible for opinions a 


resed 
by his Correspondents. No notice is taken of anonymous 
communications, } Sse 





The Science College at Newcastle 
+. Ed a * “ e 
PERMIT me to rectify a misapprehension which appears; not 
through any fault or oversight on your part, in your appreciative 
article upon the College of Physical Science, which the Uni- 
versity*of Durham, with the co-operation of the scientific men. 
* o 


# 


d intended to be treahit OINA a BALANIN at Gastar 
and int to yas a component ogy. 
In the former case, it may be said, the Chair wilbeses capacious 
for one man to fill; in the latter, the rights of biology are but 
* inadequately acknow 
*The answer to this is, that the programme of teaching is 
necessarily, at th® of affairs, initiatory, It will 
no doubt, when the work of the Institution has commenced, 
the scale of operations which ing seems to foreshadow has 
been in some measure realised, receive such expansions and 
modificatiogs as are suitable to the relative value of the sciences, 
and the actual wants of the students. J. Waite 
University College, Durham, April 17 


The Aurora Borealis 


A VERY bright display of aurora was visible here last night, 
illuminating the greater part of the heavens at intervals with a 
fitful light. At gh. 45m., when I first noticed it, broad cirrus-like 
brushes of white light stretched in parallel bands across the 
zenith, from below in the north-east, across Cor Caroli, 
nearly overhead, to about the altitude, and 15° or 20° south of 
Venus, then shining through clouds in the western sky. 
My view of the aurora was afterwards confined to an east win- 
dow ; but from a short examination of a clear part of the sky 
towards south-west, it to be almost as bright, at 
first, in the opposite direction as in the quarter between north 
and east, where I had, from that time onwards, an uninter- 
rupted view of dis s, e streamers were white, 
and i in form, rising from no distinct arch, or definite 
base in any quarter, but they occasionally met and formed 
a bright corona overhead. A rose-tint pervaded some of 
them, in the north-east, at 1oh. 30m., and presented itself in dif- 
ferent parts of the sky until about 11h., when the phenomenon 
faded, and a faint glow only remained visible in the north. At 
about 11h, 40m., while streamers reappeared, forming a bright 
corona overhead, whose arcs and beams ap to grow more 
densel — — 12h. h 5m. piens owed ait bsg No 
central nucleus, with rays of great brightness proceeding from it, 
about three-sevenths of the distance from » Ursæ Majoris to 
Arcturus, white streamers rising to meet it all round, with the 
appearance of a cupola or dome. While I watched some of the 
brighter stars through its dense captain it rapidly assumed a 
vivid fiery red colour, and a similar bright appearance breaking 
out at the same moment at the base of a north-east streamer, the 
fiery glow reflected among the clouds in that direction perfectly 
resembled a distant sary tae A wide expanse of brilliant 
orange and crimson-red light soon joined these two regions of 

eatest intensity together in one splendid blaze of ruddy colours, 
This brilliant OMONE S oa AE saD: 25m., the oar 

i ing, until 12h. 40m., geet th A 

ony Renee a corona with a l -dekn nucleus, about 3° 

west of the star y Béotis. The 

flickered considerably, 

driven rapidly over 

after two o'clock 
sats je steamers occupied the north-east <i bet 

the zenith ; towards these I directed the slit PC 

in order to determine, if possible, the 

position of some of the aurogal lines. A singlê greenish line 


proved 
the use of the wires in the dark field of the 
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y the North of England, is engaged in founding at Newcastle- point coincides almost ewdtly with the place of their intersection. 
pom-Tyne, à Gn | n a field of view almost dark it was possible to see the summit 

e „„„ Lhe Executive Committee fully recognises.the im of | of the card-pointer with consid distinctness ; and if a 
Biology. The professorial chair, which was called at the public great and imposing phengmenon may be compared with an 
m of Geology and Mineralogy, will be called, according | object so diminilive,e the appearance of its darkeptak, sur- 


mounted by the narrow, ering lines of light, resembled in 
the dim field of view the cone of a volcano, projecting in a thin 





jet from its apex frequent tions of varying height and bright- 
ness, By obtaining wosading nethe Gude Getic ties ofa 
salted spirit lamp, and referred to the pointerin the same manner, 
I obtained as a result of three observations of theauroral line, differ- 
ing less than two minutes on the graduated position-circle of the 
pe, a place in the m twenty-four minutes more 

ible than Fraunhofer’s D. Many observations of the 


10 or 20 units on either side of a pos at about Kirchhoff 1255. 
A bright line in the spectrum of M 
O. Struve at Pulkowa, in April 1 whose gositfon he uon 


tained to be within 
. The faint 
stil ə confining my 


eir phases. A remarkable circumstance 
connected with the pene of the single line ghserved on 
this occasion, was the flickering and frequent changes with which 
it rose and fell in brightness, apparently even more TRpidly ghan 
the swiftly travelling waves, or pulsatipns of light, that repeatedly 
passed over the streamers, near the northern horizon, towards 
which the spectroscope was directed. 
A. S. Herscuet 


Andersonian University, Glasgow, April 10 





THERE was a brilliant display of aurora borealis visible from 
this place on Sunday the gth inst. I first noticed it about 
10.45 P.M. ; there was then a considerable luminosity in the N, W. 
with a magnificent red glow and streamers springing from the 
W. extending to within 20° of the eastern horizon, also radiation 
from other parts in the N. and N.W., but less brilliant. At 
about 10.55 P.M., a bright streamer made its appearance ‘near 
the zenith crossing the red. at right angles, and standing out 
clearly upon it. The aurora had nearly faded away at 11.10. 
When it was at its brightest through a direct-vision spectroscope 
with the slit rather wide and directed tothe N. W., where there was 

any colour, the red and green bands seen under 
such circumstances were clearly defined, more 
nis nage Bp directed te spec ; vac ad A pari 
where e ight was most intense, to my surp 
was scarcely to be discerned, and tocked bitre, 
. 
kd 
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e 
towards the green, which was better defined, but not clearly so. 
I several times repeated the observation with the same result. 
This, if confirmed by other obseryations, would appear to point 
to sonfe fuorescent property of the UPR a@nosphere. 


i oe i V. J. B. THOMPSON 
Weybridge Heath, Surrey, Aptil 11 


‘> 





THERE was @magnificdht auroral display lag night (Sunday), 
which commenced at 10.45 P.M., and continued till $1.15. The 
streamers radiated from a point due N.W., there being no 
clouds in their vicinity, the colour was a deep red, and they ex- 
t&ided fer beyond the zenith, At 11.20 another display was 
seen, but at right angles to the previous one, and streamed 
“:@oss the zenith due N. and S. When the sun had set there 


" was an accumulation of shatified clouds near the western horizon 


and quite horizontal, these gradually r8se radially, having their 
centre situated a little north of that of the aurora; and at about 
11.10 the uppermost radii passed into the field of the northern- 
most streamé#s, so that it became impossible for me to dissinguish 
between them which was cloud and which was auroral. After 
the first appearance had faded away, the second was seen to 
proceed from these clouds upon the latter passing overhead, but 
did not last longer than fifteen minutes, by which time the radial 
clouds had become so dissipated as to lose thetr character, and, 
to me, were almost invisible. Į may mention that this pecu- 
liarity in the clouds was noticed on Saturday evening (the 8th 
inst.) after sunset. 

The old superstition of bloodshed taking place im a’ distant, 
country, and the red colour being the sign, is still prevalent ; it 


@ Was asked of me, by an observer, “whether there was a war in 


~ 


Pari, or was it on fire, as the reflection af something like it was 
in the sky?” Another declared he could hear ‘‘distant noises 
of thé clashing of weapons.” * But the assertion of an old woman 
who was amongst my interrogators, was that it was the reflection of 
fire, and ‘‘shagved that mahogany was burning.” The ignorance 
on this subject is appalling, and when we have such absurd ac- 
counts of the aurora borealis from persons of our own time, 
surely the obscure mengions of this phenomenon in the old 
chronicl® (vige my articte on this subject in NATURE for Dec. 
29,-f870) by perhaps equally ignorant observers of nature,’ are 
not so difficult of interpretation as many imagine, 
rience of the present is the'Key to the past. ! 

« JOHN JEREMIAH 
43, Red Lion Street, Clerkenwell, April ro 
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ON Saturday, the 15th inst., a remarkably fine aurora was to 
be seen here toWards the N. N.W. It was first observed at 8.45, 
and continued from then shining brightly till 9 P.M., when it 
wade its disappearance. ° At first it formed a complete rose- 
coloured arc&@in which flickering rays of bright white light were 
occasionally to be seen. During its appearance its position was 
gradually shifted round to the north, where it remained till 
it disappeared, . B. F, 

Maboroush College, April 17 i 


The Comparative Aggregate Strength of the Light from 
the Red Hydrogen~Stratum, and of that from the 
rest of the Chromosphere 


I was a spectator of the total eclipse on December 22, and 
though I Rad no further connection with the Government expe- 
dition than that I was favoured with a passage home in H.M.S. 
Uryent, I was kindly permitted by the Rev. Mr. Perry and his 
party to set up my telescope at their observatory at San Antonio, 
near Port St. Mary, on the harbour of Cadiz. 

I made an observation during the total phase, which I ought 
to have published sooner, but did not, partly from the distrust 
which an inexperienced observer naturally feels in his own results, 
and partly because I did not see that it might have some value. 
AsI now think it may be of some interest, I will state what I saw. 





* How old and persistent this belief'is may be shown by quoting a remark- 
able passage from Pliny. In Book II. chap ivi, he says—“ In the time 
of the Cimbrian Wars we have been told that armour was heard to rustle 
and the trumpet to sound out of heaven, avd this happeneg very often 
both beforeand afterthose wars, But in the third consulship of Marius the 
Aymerines and Tudertes saw men in arms in the sky, rushing one against 
another, from the east and west, and those fram the west were discomfited. 
That the very firmament itself should be on fire is no wonder, for often ıt 
hath been seen when clouds have caught any great deal of firë” This same 
eppearance is very probably that which Josephus refers tein his narrative 
of the terrors sent by God previous to the siege of J erusalem, 


England, or after arriving at Gibraltar 


The experi- 


The instrument which I used was one of Browning's difect- 
vision spectroscppes with seven prisms. It was not fitted to the 
telescope which I had with me, sithply because I had ngt time te 
get them properly adapted to one another either before leaving 
by the Peninsular and 
Oriental steamer on December 16, - 3 e 6 
_ I spent the first thirty or forty seconds of totality ig taking a 
general observation with the telescopé; after that I gave it up +e 
to the friend who was travelling with me, and had fifty seconds 
at least during which I used the spectroscope. At first I tried 
to use it with the slit moderately narrow (about ‘oosin.) ; but, as 
there was much cloud over the moon, though not enough to 
prevent the corona and a slight amount of red light from the red 
hydrogen-stratum being seen with the naked eye, I could get no 
light to pass through the prisms while the slit was narrow; > 
accordingly, I enlarged the slit toa width which would be absurd 
under most circumstances (about ‘oz5in,), and then, taking a 
general view of the corona, saw a spectrum in which the red and 
green were present, but the blue and vioktt totally absent, and on 
this spectrum one line and one only: this line was strong com- 
pared with the rest of the spectrum, red, and of course broad to 
correspond with the width of the slit; and from its position on 
the continuous red part of the spectrum was either C or near it, 

After I first saw this spectrum and line I had fully thirty 
seconds, which I employed in directing the slit as well as I could 
towards all parts of the corona, and m seeking for other lines; 
during the whole of the time I saw the same spectrum and the 
sare red line only. 

As this spectrum and line, from the nature of my instrument, 
must have proceeded from the mingled light of all parts of the 
chromosphere, I consider my observation as a humble imitation 
of that made by Mr. Pye, recorded in Prof. Young’s article in 
NATURE for February 2 (p. 261). The mingled light was suffi- 
cient to give him with his delicate instrument the lines C, D, 1474 ; 
and he estimated the light of 1474 to be apparently greater 
than that of C, and to bear to it the ratio of 10 to 8'5 ; yet the 
light of 1474 was not sufficient to penetrate my rougher instru- 
ment, although the red line (which I camehardly doubt was C) 
showed conspicuously throughout the time that I turned the 
spectroscope apon the corona. r 

' Whatever value my observation has it must be set in the balance 
against Mr, Pye’s, and tends to weaken the argument by which 
Prof. Young attempts {m the article above-quoted) to show that 
the angular area of the self-luminous corona bears to that of the 
red hydrogen-shatum visible during totality so large a ratio as 
35 or 70 to I, and consequently extends 8 or 16’ from the sun ; 
in fact my observation tends to give a smaller extent of self-lumi- 
nous corona than Mr, Pye’s. Basi E, HAMMOND 

53, Bilton Road, Rugby, April rt 





Mount Washington 


TWICE recently it has been mentioned in your columns that 
Mount Washington in New England attains the height of 
10,000 ft. If it were so its summit, for nearly 2,000 ft., would 
be clothed with perpetual snow. ‘The most careful measure- 
ments—those of Brot Guyot—give the height of the mountain 
as 6,288 ft. SAMUEL H, SCUDDER 

Mentone, April 13 

[The communications in question were received from an 
American correspondent. —ED. | 





The Name “ Britain” 


THE existence in former times of other Britains than those of 
our own | es should not be overlooked in discussing the deriva- 
tion of th® word. According to Dr. Karl von Spruner’s maps 
of France and Spain for the sixth gentury, Besides thg Britanma 
in the north-west of France, there was a town called Britonia 
(the present Mondonedo) in the north-west of Spgin. Unless 
the similarity of these names `is nothing more thay a strange 
coincidence, it doesnot seem probable that the name Britannia 
can have any connecticn with the tm which 1s found only in one 
of the Britannias, Carte (vol. i. p. 10, note), speaking of the 
Phrygians (Briges) “ the first nation that entered Europe,” says, 
“of this sort are the people known over England, Scotland, and 
Ireland, by the name of Brigantes ; the Britanni on the sea coast 
of Galba Belgica; the Brigani mentioned by Pliny as seated in 


tht Alpes ... .,. .. „A Brigantium, now Braganza in 
Portugal; and another (town) of the same name, no@y Britangas 
e 
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oreCorunna, called anciently Portus Brigantinus, in Gallicia.” | meters-a temperature of 334° at a depth of 2,306 fathoms 


According to this the Briges would be the common ancestors of ®nearly under the equator. 


éhe Britons of England, Fraffce, and Spain, and the similarity 
of the ndmes in these countries could be accounted for. - 
ia A, R. H. 
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‘ Faunas of Oceanic Islands 

In NATURE, of Febriiary 16, I observe the reviewer of Mr. 
Godman's ‘‘ Natural History of the Azores,” makes the following 
statement :—“ Mr. Godman appears to be the first who has, after 
a personal exploration of one of these oceanic groups, endeavoured 
te collect all that ıs known of its natural productions.” Now, 
it isenot with the-intention of detracting from the merits of Mr. 
Godman’s work, bfit merely to refresh the memory of your 
reviewer, that I beg to state, that I published in 1859 a small 
volume entitled ‘‘ The Naturalist in Bermuda,” which contamed 
all that was khown of the natural productions of: those islands 
at that date. elt was by no means a complete essay, but as 
stated in the®preface '* merely ‘a prelude to'a more complete 
publication on the same subject, which anticipated work, the 
result cf several visits to the group, Í hope to present to public 
notice shortly. J. MAITHEW JONES 
Institute of Natural Science, Halifax, Nova Scotia 





Influence of Parometric Pressure on Ocean Currents 


In the recent discussions on the influence of barometric pres- 
sure upon ocean currents, I have not seen any allusion to the 
observations that have been made upon the effect of variatiens 
of ‘barometric pressure upon‘the sea-level. Ina memoir by M. 
Ch. Ammé, “Sur les variations de niveau de la Mediterranée,” 
in the Annales de Chimie, tome xii, 1844, it is stated that a 
fall in the barometer is petty uniformly accompanied by 4d rise in 
the sea-level to about thirteen times its amount. The Report of 
the British Association for 1841 contains a’ letter from my old 
friend, Mr. T. G. Bunt, of Bristol, stating that his observations 
upon the tide-gauge under his charge led him to conclude that a 
fall of one inch in the mercurial column was accompanied by an 
average rise of about $31 inches in the high-water level. And 
the same industrious and careful observer, in a recent‘ Discus- 
sion of Tide Observations at Bristol” in the Philosophical 
Transactions for 1867, gives as the mean result of twenty-one 
years’ examination of this point, ‘“‘ 12'772 inthes of tide to one 
inch of mercury.” Ireferred to Mr. Bunt’s observations in'a 
discussion’ at the Geological Society (March 6, 1867) on a 
paper by the Earl of Selkirk ‘‘On some sea-water-level maks 
on the coast of Sweden,” pointing out that some of the discre- 
pancies in the observations as to the sea-level of the Baltic might 
be attributed without improbability to variations in barometric 

ressure. I have since learned from Admiral Key, who served 


in the Baltic fleet during the Russian war, that he had been led. 


by his own observations to a like conclusion, And I find it 
stated in the description of the Baltic Sea, m the English Cyclo- 
pedia, that its level is sometimes observed to nse, and to remain 
thus elevated for a time without any obvious cause, two or 
three feet, of which phenomenon the explanation is probably the, 
same. ' ; 

I am sorry to find that I have not succeeded in convincing Mr. 
Laughton of the existence of a regular undercurrent in the Strait 
of Gibraltar. If he will take the trouble of carefully perusing 
the detailed report which I have presented to the Royal Society, 
he will find that he is quite in error in stating that I rest my 
affirmation upon ‘‘ one observation after several attempts made 
in vain.” All our observations, when rightly interpreted, tended 
to the same conclusion. The vedurtron of the boat's drift almost 
to nothing, in the first set of experiments, when it lay in a 
surface-current running nearly three miles an hour, witha breeze 
setting in the same direction, was just as conclusive efidence that 
a reverse current must have been acting on the current-drag 
below, as Was the reversal of tRe boat’s drift in the subsequent expe- 
riment, when the surface-current was less rapid and the opposing 
breeze diminished its action on the koat. And our observations 
of the Temperature and Specific Gravity of the 250 fathoms’ 
stratum most unmustakeably indicated on both occasions its 
Mediterranean derivation. 

I should hke to know what is the precise nfinimum of move- 
mert which 1s held by Physical Geographers to constitute a 
current, ‘There seems to me a great deal of confusion upon this 
point. The existence of an underflow of polar water towards 
the Equator cannot now be a matter of question. Commander 
Chimmo has 1ecently obtained with the Miller-Casella thermo- 
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What is the rate of this movement is 
a point as yet undetermmed. But the iate of the northerly flow 
of warm surface-water between Scandinavia andjIcelayd,* which 
is ysually attributed to the Gulf Stream, but which I regard as the 
complement ofthe southward*flow of deep pofar water in a 
vertical oceanic circulanipng is estimated-by Admiral*Irminger at 
from 1} to 23 miles per day. Is this, a the language of physical 
geography, a current ? WILLIAM B. CARPENTER 
UniversifY of London, April ro 
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Man” =e 


THE British public are deeply indebted to the Zier Reviewer 
for his very comforting and reassuring remarkson Mr. Darwin’s 
“Descent of Man,” ine which he has so well exposed the 
“utterly unsupported hypotheses,” the “unsubstantial presump- 
tions,” the ‘‘cursory investigations,” of that “reckless” and 
‘“‘unscigntific” writer. It is a great satisfaction tovfind that Mr. 
Darwin’s odious conclusion that the genealogy of the Talbots, 
and the Howards, and the Percys must be traced back beyond 
the Conqueror to an Anthropomerphous Ape, and beyond the 
ape to an Acephalous Mollusk, rests on no logical foundation 
whatever, The gteviewer well suggests that anything so odious 
m idea, so immoral in its apparent tendency, and so different 
from what we have been accustomed 10 believe, cannot possibly 
be true. One is sò glad indeed to be free once and for ever from 
the mischievous influence of such “unpractical,” ‘‘ disintegrating 
speculations,” that ıt seems worth while trymg, if space can be 
found for the experiment, to elicit from the good- nature of the 
Reviewer, or of those who think with him, a little clearer erpla- 
nation here and theie, before the subject 1s finally consigned to a 
well-merited oblivion. . 

Mr. Darwin ıs invited in one passage, “if he wishes to corro- 
borate his hypothesis, to commence by experimepting on some 
superior kind of Ascidian, and see whether, by patient selection, 
he can induce any of them to split themselves in half, and aban- 
don their permanent support for a vagrant oceanic existefice,” 
Now, it is a fact that among Corals oP Polypes, hick are not 
far removed from Ascidians, these interesting experiment are 
actually exhibited ; for the czespitose Corals, by what is called 
fissipanity, do split themselves in half, thus forming, two complete 
individuals where only one grew before, and the Cawals of the 
genus Fungia are fixed when very young, but subsequently break 
their pedicels and become free. The whole group of Zoophytes, 
recent and fossil, connects fogether marvellougy different forms 
by an almost infinite series of wonderfully minute Knks, The 
study of such a group is therefore no doubt dangerous, if not de- 
cidedly pernicious, as tending to gloss over ‘‘ the enormous and 
painful :mprobabulty-” of Mr. Darvwin’s speculations, For é 
upon examination it seemed likely, or almost cerf#h, that diffe- 
rent genera of Polypes were connected with one another by 
descent, some rash enthusiast might think a similar cogclusion 
not impossible in the order Primates, Fortunately, one is 
estopped from suggesting that in fact some genera of Polypess 
may be connected by descent, for fear of,incurring the sharp re- 
proach to which Mr. Darwin has so frequently laid himself 
open, of ‘‘ conjugating the potential mood.” 
departments of thought and inquiry, probable evidence has been 
allowed to count for something, and most men are content to 
believe themselves to be the sons of their reputed fathers upon a 
mixture of evidence and authority, which, by the vert nature of 
the case, can never rise to absolute demonstration. The Reviewer 
has done good service to society by showing the untrustworthy 
chaiacter of the foundaton on which all our genealogies are 
built. It would be well in future if some auxthary verb, expres- 
sive of doubt and uncertainty, could be combined with our 
patronymics. 

Mr. Darwin, it appears, has ‘a facile method of observin 
superficial resemblances,” For instance he surprises the appre- 
hension of the vulgar by exhibiting the curious likeness between 
the embryos of a man anda dog. As every one of course knows 
how he looked when he was still in his mother’s womb and less 
than an inch long, that stage in a man’s career when he is only too 
like an ambryo puppy, might have been sbrouded under a 
delicate reserve. If, in place of this absurd “superficial re- 
semblance,” Mr. ~Darwin could have pomted out similarities 
between man and the lower animals in regard to minute struc- 
tures of boñe and muscle, or in the organs of sense or speech 
his argument might have been deemed a little more scientific? 
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The “ Times” Review of Darwin’s “ Descent of os 
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Person® who have read his book say that he does dwell with 
considerable force upon these very nfatters, but-it is easy to see 
from the Reviewers tone that they are mistaken, and that such 
mvestigations have been sacrificed to a glance or two at things , 
on the surface. This is the more tw be grieved and wondered at, 
because i his monograph on the Fossi® Cirripedes and in his.» 
work oft the Kertilisation of Onhids, Mr. Darwin showed &n : 
uncommon aptitude at ‘‘a thoroughly scientific clairvoyance.” 

The Reviewer thinks it perfectly reasofiable that the hand of a 
man and the foot of a horee, the flipper of a s@al and the wing 
of a bat, should have all been formed upon the same g@neral plan, 
withogt any connection bya common ancestry. It would be ex- 
tremely gratifying to an inquiring mind, if he would explain upon 
this reasonable plan, the vast succession of creatures unveiled 
by geological research, Why hate innumerable species been 
axegted and then destroyed? When did the creation begin, and 
when did it end? What causes, or if there were no causes pro- 
perly so called, what caprice brought abeut the extinction of the 
mammoth, and led to the introduction of the modern species of 
elephant? Has the creative power been at last exhausted, or do 
sudden creatioms still occur, only in a shy soit of way, when no 
one is looking on? The Reviewer very sensibly censures Mr. 
Darwin and his followers for not specifying the year B.C. when 
the process of evolution first began. It 1s with the less difh- 
dence, therefore, that a question is propounded above as to the 
date of the creation. The solution of this poigt of chronology 
will be awaited by many with extreme impatience, as different 
nations give very different accounts, and the Hebrews, who 
have a very ancient record, are by no means at one with them- 
selves in the Hebrew and Greek editions of it. The number of 
yeas required for the process of evolution is confessedly indefi- 
nite, and as the whole hypothesis must, therefore, be destitute of 
any s@ientific value, it is no doubt quite fair on the Reviewer's 

art, to represent an indefinite number of years as equivalent to 
‘infinite time.” But the steps required for the process are also 
an indefinite number, and on this point he is less clear than 
elsewhere, for, yeferring to the old sophism respecting Achilles 
and the tortoise, he tells us, from Sir Isaac Newton, that 
‘quantities ultimately coincide which may be proved to 
approach each other indefinitely, wéthz a finite time.” From 
this it wowld seem that, if*Darwinians could be content with the 
boundaries of” geological time, the genealogies of men and 
apes might ultimately coincide. To avoid this miserable and 
preposterous conclusion, we, are told that the solution of the 
sophisti byeDidgenes, ‘‘is the only true one,” solvitur antbu- 
lando. We are further obligingly informed that this solution 
is zdentical with Newton’s. And as Mr. Darwin cannot trans- 
form one species 1gto another under our eyes, the eminently un- 
practical character of his speculations is triumphantly exhibited. 
It will be very irffpertinent 1f any one suggests that the instan- 
taneous creation of a species has never yet been witnessed, and 
thgt those who believe in sach occurrences ought, on the so/vi- 
tur ambulands @rinciple, to favour the world with, at least, one 
such exhibition Captious persons may find fault with the 
Reviewey’s opinion that the poetic faculty has received no deve- 
lopment since Homer, and the religious sentiment none since the 
book ofGenesis. They may call to mind that Moses and 
Socrates, and St. Paul agd Luther, were guilty, hke Mr. Darwin, 
of laying before popular audiences dangerous and ‘“‘disintegrat- 
ing” speculations ; they may fancy that truth is worth discover- 


& 


ing, even when it seems to involve some contradiction to our 
pride and some loss of comfort to our finer feelings, but such 
persons must be very captious, and the Reviewer will, doubtless, 
know how # deal with them. 


Torquay, April 15 THOMAS R. R. STEBBING 





Sexual Selection 


In the first volume of ‘‘ The Descent of Man,” at page 396, 
Mr. Darwin says, referring to butterflies, that ‘the lower sur- 
face (of the wings) generally affords to entomologists the most 
useful character for detecting the affinities of the various species.” 
I think, also, that this lower surface might afford another link in 
the chain of argument by which Mr. Darwin supports his theory 
of Sexual Selection. Thus, for example, to speak of British 
species only, in the cabbage butterflies, the under surface of the 
wings is alike in both sexes of Pieris Brassica. The blgck spots, 
however, which appear on both surfaces of the fore wing of the 
female vanish from the upper surface of that of the male, 
probably because the female has some dislike to them. There is 
no difference in food-plant, habit, or need of prote@ion here ; 
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the only explanation seems to be a whim of the female or a 
whim of nature, and we have sap Cureton all thoughtepf 
nature being freakish. In Z. Rape and P, Napia similar différence 
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prevails, though dess constant and ma degree less marked. In, 


the allied Anthocharis Cardamines the under surface f both 
gexes is alike, notwithstanding the vast difference of their upper 
surfaces. When these butterflies alight and close their wings, 
the under surfaces of the Aind wings are alone visible, and these 
are, apparently, the parts of the insect modified for the*sake of 
protection. Thesimple yellow in Brassica and Rapa, the green- 
veined yellow in Napi, the green marbling in Cardamines, of the 
under sides of the hind wings, are well fitted to conceal those 
insects as they settle on the wild flowers which they prefer. 
Again in Hipparchia Janira the light brown patch so con* 
spicuous on the upper surface of the fore wing of the female 
vanishes from ‘that of the male; and in Æ. 7ithonus and A, 
Ayperanthus a tendency to decrease the quantity of light colour 
on the upper surface of the male butterfly prevails. So is it 
also with one of the Hair Streaks, Thecla Betule, the under sur- 
face still remaining alike in both sexes of these diffgent species. 
In this case the female butterflies would seem to wish their 
partners to be of a duskier hue than it is granted to themselves 
to be. The differences mentioned above are so slight that Mr. 
Darwin says at page 317, “With those (butterflies) which are 
plain-coloured, as the meadow-browns (//ipsarchie) the sexes 
are alike.” But it will be admitted that though these differences 
ave slight they are yet important, as showing a tendency, more 
or less marked, to follow the rule which Mr. Darwin has laid 
down; and every sign of such a tendency strengthens his case. 
In Apatura fris the under surface of both sexes is alike, 
though the male has his upper surface glorified with purple for 
the delight of his plain brown wife, Inthe blues, Polyommatus 
Alexis, P. Corydon, P. Adonis, and P. gon, the under surface of 
both sexes is also alike, though in the males the blue and in the 
females the brown of the upper surface forms the background 
of the spotty design. The blue blood is very strong in these 
butterflies, and will show itself sometimes even in the females ; 
who, if powerless over their own decoration, have at least suc- 
ceeded in bringing out the innate splendpyr of their handsome 
husbands, With the blues, as with the ana butterflies, the 


‘underfsurface of the hind-wings seems specially adapted for 


protective purposes; every butterfly-hunter knows how difficult 
it is to distinguish the common blue when it is siitting, shut up, 
jon a scabious flower. It is the same with the small copper 
‘butterfly, which hasits under surface dotted very similaiiy. But 
burnished copper and dazzling blue are not colours for protection, 
‘surely. We may give the under surface to Mr. Wallace, but 
we must yield the upper surface to Mr, Darwin. 

At page 399, speaking of the ghost moth (Hepialus Aumult) 
and others of the moth kind, Mr. Darwin says, “It is difficult 
to conjecture what the meaning can be of these differences be- 
tween the sexes of darkness or lightness ; but we can hardly 
suppose that they are the results of mere variability, with 
sexually-limited inheritance, independently of any benefit thus 
derived.” The female ghost moth follows Mr. Darwin’s rule, 
that females are most conservative of the features of kinship. 
In her colouring she closely resembles the other Hepialide, And 


‘sober under-colouring as his mate. Now Æ. Amul: is more 
nocturnal in its habits than any of the other species in the genus” 
' Hepialus ; I have caught H. hectus and H. dupulinus flying in 
bright sunshine, but I have never seen the ghost moth until dusk 
was far advanced. May it not be that sexual selection has come 
into play here by the female preferring the z/z/es¢ male, he being 
the most distinguished when all colour has faded into dimness ? 
She could not decide between differing patterns of gold and 
amber at that hour, but a snow-white surface would then be quite 
visible. The fact mentioned at page 402, that ‘‘in the Shetland 
Islands mal& (of /Z Aumul) are frequently found which closely 
resemble the females” (I have seeg similarly varied, males in 
Peterhead @ollections), would seem to confirm this theory; for 


abounds, is so bereft of dusk that whiteness would note needed 
to render the males visible. 

It is possible that those acquainted with the habits of the 
other moths, of which Mr. Darwin speaks, may be able to recon- 
cile their appearance with the rules of Sexual Selection which he 
has laid down so clearly and illustrated so fully in his last great 


work, > GEORGE FRASER 
469, Camden Road, London, N.W. - 
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ithe male, notwithstanding his shining shroud, keeps to the same. 


the twilight of the north, at the season when the ghost-moth ’ 
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SGIENCE IN PARIS DURING THE SIEGE 


TN a somewhat striking passage in the,De Augmentis 
Scientiarum FrancissBacon contrasts the endurance 


*of mouments of learning with that of those raised by 


the hand of man. The verses of Homer, he reminds u 
have endured formore than twenty centuries, during whic 


* tithe numberless palaces, temples, and cities have dis- 


s?’ 


appeartd from the fage of the earth. Some such reflection 
as this may have induced the members of the Académie 
des Sciences of Paris- to continue their weekly meetings 
with perfect regularity during the bombardment. While 
everything else was turned upside down, while a dynasty 
was passing away, while sons and brothers were perish- 
ing around then’, an enemy at their gates, want within 
their walls, and missiles of war threatening themselves 
and their household gods, these men continued their usual 
studies. We are reminded of Archimedes at the siege of 
Syracuse, sgve that there we have but one man, while here 
it is a large body of the intellectual flower of the country. 
Some of the more active of the members are men who 
have attained that philosophic calm, which not even the 
terrors of war can dispel, nothing diverts them from the 
even tenour of their way— 


Si fractus Wabatur oxbis, 
Impavidum ferient ruinæ, 


We frequently meet with the names of Dumas, Elie de 
Beaumont, and Chevreul in the Compres Rendus published 
during the siege. .The youngest of these men was born in 
the last year of the last century ; they have seen every 
phase of Parisian life, are men of infinite experience and 
learning, the very soul of the Academy; they have held 
office under various Governments, have seen more than 
one revolution; barricades and street fighting, and the 
Parthian cap are no novelty to them; but with all 
their experience they had never beheld a bombardment 
of Paris; yet, all honour to them, they did not abate one 
jot of their Academic work. Perhaps the members may 
have felt it a relief to have to deal with immutable and 
indestructible facts, while everything around them was so, 
mutable and perishing. 
saying of one of their countrymen :— Phomme n’a pas de 
self-critérium. L’indestructibilité du fait est le critérium 
unique, infaillible, absolu, multiple, un, présent dans tous 
les ordres des connaissances.”* ; 

The papers read before the Academy during the period of 
the siege relate for the most part to matters connected 
with war and to the food resources of a besieged city. 
M. Payen writes on hippophagy, M. Frémy on the use of 
osseine as food, M. Riche on the use of black puddings of 
ox-blood. Inthe Revue des Cours Scientifigues we also find 
some important papers by M. Bouchardaton the food supply 
of Paris, and a paper by the same author on the sanitary 
condition of the city during the siege, and during the same 
months of the preceding year. M. Berthelot has con- 
tributed some important papers on the force of various 
explosive substances, both solid, liquid, and gaseous. 
These papers are well worthy the attention of our war 
authorities. ‘There is also a paper on dynamite, by M. 
Champion, and on the ignition of gunpowder at a dis- 
tance by means of electricity. The subject of balloons 
and ballooning, of course, engages a good deal of dis- 
cussion, M. Marey contributes several important papers 
on the motions of. birds during flight, accompanied by 
graphic representations ef them, registered „somewhat 
after the manner of the vibrations of a tuning fork, and 
shown by Sinuous lines, The diagram representing the 
vertical ocillations of a wild duck during flight is very 
striking. Beyond these papers there is nothing of much 
importance. Se ac R 

Here, for example, are the principal papers of one num- 
ber December 5th) taken at random :-—— 

* Phiiosofhie' Méthoaigue, par J. de Strada, a work too little known in 
this country. i E r 
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e¢ M. Milne-Edwards disgusses the nutritive Values of or- 


ganic substances corftained in bones, and the propér 
rations for sustaining the human body in a perfect state 
of health; M. Chevreul makes observations upon M. 
Frémy’s papér o the use Of osseine as food; M. Gazeau 
dgtails various experfnents on the nutritive prope ties of 
cocoa leaves; M. Montier®treats of the specific heat of. 
gases under constant volume; M. Riche of fhe prepara- 
tion’ of osseing and gelatine; and M, Cagstelhaz of the 
refining of crude tallow. ; 
The future historian of science will wonder when he 
reads in tHe Comptes Rendus for January 9, 1871 :— 
M. Chevreul donne lecture å Académie de la déclaratjon 
suivante : e 7 eeo 
“Le jaidin des plantes médicinales, fondé à Paris par édi, da 
Roi Loùis XIII, Ja date du mois de janvier, 1626. 
*“Devenu le Muséurg d’Histoire naturelle par décret de la 
Convention du 10 dejuin 1793. - 
t Fut bombardé, : 
‘Sous le règne de Guillaume I“ roi de Prusse, Comte de 
Bismafk chanceher, 
5 Par armée Prussienne, dans Ja nuit du 8 au 9 de janvier, 
1871. 
“Jusque là, il avait été respecté de tous les partis et de tous 
les pouvoirs natjonaux et étrangers. 
E, CHEVREUL, Directeurs 
He will grieve when he reads “ M. Le Président annonce 
à PAcadémie la douloureuse nouvelle, malheureusement 
trés-probablé, de la mort du. . .” occurring too 
often in what should be only a record of the living 
and of their work. So we grieve: and yet more when we 
see the intellectual resources and energies of a treat 
country paralysed, and the whole current of its sactive 
thought diverted no man knows whither ; while its schools 
and colleges are empty, and many of those who should 
be in them have been killed untimely fo satisfy the 
necessities of war. G., F. RODWELU 
® e : 
AMERICAN NOTES ° °, 
WE learn from Harpers Weekly that the fourth yolume. 
a of the “Report of the Geological Survéy gf Illinois,” 
which has been in progress for several years past, under 
the direction of Prof. A. H. Worthen, has just been_pub- 
lished. Like its predecessors, it is a handsome book, 
well illustrated, and containing much important matter 
relating to the geology and physical featurés of the State. 
This volume is occupied by a detailed account from 
assistants in the survey in regard to particulag countiesén 
the State, followed by systematic papers—6ne upon the 
fossil fishes by Prof. J. S. Newberry and Prof. Worthen, 
and the other upon fossil plants’by Prof. Lesqiereaux, 
illustrated by a number of well engraved steelesplates. 
The ecénomical value of such a survey to the State, conf 
ducted with the spirit and efficiency which have marked 
Prof. Worthen’s administration from the beginning, is 
exceedingly great, and cannot be estimated in dolJars® 
and cents. Not merely does it furnish a fund of informa- 
tion to the residents of Illinois, but it supplies an official 
guarantee to other#in regard to the resources of the State 
which could not be obtained in any other way.—We have, 
in a previous article, referred to-some interesting specula- 
tions by Prof. Shaler, of Cambridge, upon the formation 
of the New England coast; and we find in the proceed- 
ings of the Boston Society of Watural History for February 
last some additional remarks by him on the same subject. 
He considers that the Chesapeake and Delaware bays, 
like many of the deep gorges in Switzerland and else- 
where, were formed by the action of ice, and that the 
existence of Cape Hatteras is due to the uplifting of the 
řocks on which Richmond is situated. The sand-bars on 
the coas@he believes to have been formed by the material 
dug out of the Delaware and Chesapeake bays by this ice 
action, and worked southward by the united force of the 
floods an@ currents. He finds that, after we pass these 
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bars, south of Weldon, the sea-botfom is totally distinct 
in character, being purely submarine, and formed by the 
action of the sea. He points out the existence of a rise 
and fall of the coast at differen? porfiong of its extent ; 


this, in the most recent geological period, amounting at® 


Charleston; South Carolina, t8 from 50 to 60 feet, in 


e Maine to 200 feet, and to a still greater extent on the 


coast of Labrador, As a general rule, he thought there 
» Was evidence to prove that, taking a line from the centre 
of the continent to the centre of the sea, the sea-Qoor was 
gomingaip and the high elevations were coming down.— 


e Mr. Hyatt states that observations made by the Coast 


Survéy shoWed that the coast of Rong Island Sound, and 
southward to New Jersey, has been sinking, while the 
Fldrifa Keys are rising; and Mr. Niles remarked that, 
fom the earliest times, in the Adiron@acks and different 
points sou herly, there had been peninsulas corresponding 
in position to Florida, and that this is simply the most 
southern and latest of a succession from north to south.— 
At a meeting of the New York Lyceum of Natural 
History, held during last autumn, Prof. Newberry, the 
President, exhibited the anterior portion of the cranium 
of a walrus which had been found during the ¢ummer at 
Long Branch by a gentleman whose foot struck against it 
while bathing. It was strongly silicified, but exhibited no 
. 2ppreciable difference from modern specimens, The pre- 
cise age‘of this fossil could not, of course, be ascertained, 
although it is well known that its range was formerly 
much south of its present habitat. It is not unfrequently 
bro&ght gown on floating ice off the coast of Newfound- 
land ; and although Labrador is at present the southern 
limit of j residence, it was once very abundant in the 
Gulf of St. Lawrence, and its remains have been found 
in the shell heapsof the Bay of Fundy. It is probable 
@hat the specimen exhibited by Prof. Newberry is a relic 
of the glacial period, although it was suggested that it 
might hdve Deen of the ¢ertiary age, which probably 
cannot beverifie® Other specimens of similar character 
are recanted as having been found on Martha’s Vineyard ; 
in Monmouth Co., New Jersey; and in Accomac Co, 
Virginia —We hayt already referred to the detection of 
ên ancient bone cave near Phoenixville, Pennsylvania, and 
about twenty-five miles north-west of Philadelphia, and 
to the interest whieh has attached to this discovery. 
Since our last®accgunt Prof. Cope has been actively 
engaged in the investigation of the collection, and already 
reports the existence of about thirty species of vertebrates, 
togeth@® with nurggyous plants and insects. All of these, 
so far as known, are probably of extinct species, although 
their precise relationships have not yet been fully worked 
out. Among*the reptiles were tortoises and serpents, and 
of birds thes» was a turkey and a snipe. The mammals, 
as Prof. Cope anticipated, were most numerous, these in- 
cluding two carnivorous animals of large size, one of them 
a cat, and the other a bear, previously described by Dr. 
Leidy% of a remarkable type, and totally distinct from the 
cave bear, or any living species of either Europe or 
America. At least three species of sloths were dis- 
covered, mostly ‘of gigantic size, one of them a species 
of Megalonyx, and two of Mylodon. Besides these, 
there were some ruminating animals, tapirs, and a small 
horse. With the other remains were the teeth and tusks 
of the mastodon. The fissure in which the bones were 
found was forty feet deep and fifteen feet wide ; the length 
as yet has not been determined. Above the deposit of 
bones the cave was filled with washings of the Triassic age 
fromi the neighbouring hills. : 
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SCIENCE AT OXFORD è 


ie following courses of lectures in Science are 
announced for the ensuing term :—The Regius 
Professor of Medicine (Dr. Acland) will continue Mis 
clinical instruction at the Infirmary, on, Tuesdays 

. 


and Saturdays, «beginning on WNiesday, May 2, at 

I AM. The ‘Linacre Profes§or of Anatomy. and 
Physiology (Dr. Rolleston) proposes to form classes 
for. practical instruction in anatomy and physiology 
as‘in former terms, Persons are invited to come to thé 
anatomical department in the New Museum on® two 
mornings of the week for study and demonstration, and to 
lectures on Saturdays at 1 P.M., and at such other times 
as may be hereafter arranged. The Sedleian Professor 
of Natural Philosophy (the Rev. Bartholomew Price) will 
give a course of lectures on the Solution of Problems in 
Applied Mathematics. The course will begin at 1 P.M. 
on Thursday, April 20, in the lecture-room, upper corridor 
séuth, Museum. The Savilian Professor of Astronomy 
(the Rev. C. Pritchard) will give a lecture early in the pre- 
sent term on the recent solar eclipse. He wilk also be 
ready to assist members of the University in their astro- 
nomical studies, “szwe ulld solennitate.” The Savilian 
Professor of Geometry (Mr. Henry Smith) will continue 
his lectures on the Anharmonic Properties of Figures. 
He will also give a course of lectures on Geometry of 
Three Dimensions, The Professor of Geology (Mr. J. 
Phillips) will begin a course of lectures on Monday, April 
24, at 12 o’clock, and continue them af the same hour on 
succeeding Wednesdays and Mondays, in the New 
Museum, The lectures are arranged to present a syste- 
matic view of the more remarkable groups of organic 
remains, especially in the extinct groups. The Professor 
of Experimental Philosophy (Mr. R. B. Clifton) has given 
notice that the Physical Laboratory of the University will 
be open daily for instruction in practical physics, from 
Io A.M. to 4 P.M., on and after Wednesday, April 19. The 
fee for working three days a week during the term is 34 
The Professor of Chemistry (Sir B. Brpdie) has given 
notice that the Demonstrator in Chemistry will deliver a+ 
course of lectures on Chemistry on Tuesdays and Satur- 
days, at 11 A.M., commencing Tuesday, April 25. These 
lectures will be in continuation of the course of the Pro- 
fessor of Chemistry last term, and will commence with the 
element phosphorus and its combinations. The Professor 
of Botany (Mr. Lawson) will give a course of lectures on 
Structural and Physiological Botany. The Hope Professor 
of Zoology (Mr. Westwood) proposes to give a short 
course of lectures on the Articulated Animals. 


SETTLE CAVE EXPLORATION 


AT the last meeting of the Settle Cave Exploration 
Committee, the report of the excavation of the 
Victoria Cave, up to December 31st, 1870, by Mr. Boyd 
Dawkins, was read. 

The‘results of the exploration are full of interest, and 
bid fair to throw light on the social condition of the Ro- 
mano-Celtic inhabitants of Ribblesdale after the with- 
drawal of the Roman legions. The committee placed the 
superintendence of their exploration in the charge of Mr. 
Jackson, the discoverer of the cave, and began work with 
the kind permission of the owner (Mr. Stackhouse), by 
clearing away a mass of debris, which very nearly blocked 
up the lower entrance and formed a horizontal plateau 
extending some thirty feet from the solid rock. On the 
surface there wada stratum of angular stones which had 
fallen from the weathered face.of the rock above, ‘afd 
passed into the*cave at the bottom of the Attermire 
ravine. Below was the layer which furnished traces pf 
man. Mixed with charcoal there were large quantities 
of the bones and teeth of the Celtic short-horn (Bos 


| dongifrons), goat, and horse, and a few remains of red 


deer and roe deer, whtch were evidently the refuse of 
human food. There were also fragments of pottery, bone 
pins, and various nondescript articles in antler and bone, 
stone pot-boilers, and two perforated discs of stone which 
had been used as spindle-whorls. As this layer passę 
into the cave, it rose to the’ surface and continued to 
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furnish the same clafs of remains as those found outside. 
The, personal ornaments are the most worthy of :not® 
Besides bronze harp-shaped brooches of the common late 
Roman, type, there were two in gilt-bronze, of a sigmoid 
shape, and adorned with a singularly beautiful patter? in 
bluesyellow, red, and green enamel. They are undoubtedly 
of a style purely Celtic. A harp-shaped brooch, Roman 
in design, ıs adorned with a most delicate pattern in blue 
and red enamel. Among the other brooches, one small 
oblong enamel is of a form hitherto unknown in brooches 
pf this date, while a second consists of a small disc of 
bronze, with a plate soldered to it bearing a flamboyant 
ornament of Celtic design. There were also bronze gilt 
armlets. The whole evidence furnished by the persorfal 
ornaments in a word points to their Romano-Celtic origin, 
and it isenot improbable that the principal seat of the art 
of enam®lling was Yorkshire, the few enamels of that 
particular kind which have been found occurring, with one 
or two exceptions, in that county. The date of the occu- 
pation is shown by the coins, which range from Trajan 
down to the barbarous imitations of the coins of Tetricus. 
The latter were in circulation in the fourth and fifth cen- 
turies, and probably continued to be used in that portion 
of the Romano-Celtic kingdom of Strathclyde down to 
its final conquest by Eadberht in 756 A.D. The 'whole 
group of remains is precisely of the same character as 
those found around the ruins of Roman villas in Britain) 
and has probably been introduced by Romano-Celtic in- 
habitants who fled from their luxurious homes to take 


refuge from the ravages of the Picts or Scots, or of the 


Northumbrian Angles, who were pressing on that portion 
of the frontier of Strathclyde during the 5th, 6th, and 7th 
centuries. To suppose that people using articles of luxury 
such as those found in the cave would have chosen such 
an inclement abode, except under the pressure of neces- 
sity, is unreasonable. 

At the entrance below the Romano. Celtic strata a layer 
of angular debris fallen from the cliff above, six feet thick, 
rested on a thick deposit of gray clay. At their ‘point of 
junction a curious bone harpoon, a bone bead, the remains 
of red deer, horse and Celtic short-horn, and of bear, were 
found, which testified to the occupation of the cave by 
man long before the Romano-Celts used it as a refuge. 
The two flint flakes and two lumps of red ruddle found 
were probably obtained from this lower horizon, which, as 
the talus died away at the entrance of the cave, became 
confused inside with the Romano-Celtic stratum imme- 
diately above. Itis probably of Neolithic age. — 

The grey clay underneath was homogeneous and very 

tenacious, and asthe layer dipped away from the entrance, 
it must have been introduced by water flowing from the 
ravine into the cave. It was resolved to give up the attempt 
to fathom this bed of clay, after sinking a shaft twenty- 
five feet deep without any results. 
, The committee are desirous of exploring others of the 
many caves in the neighbourhood, if they can obtain sup- 
port necessary to carry on a work which is of almost equal 
interest to the archzologist and to the historian, 





NEW SPECIES OF MADREPORE 


R. W SAVILLE KENT read a€paper at a recent 
meeting ofethe Zoological Society on various new 
species of Madrepores, or Stony Corals, met with by him- 
self while engaged upon arranging, naming, andcataloguing 
the fine series contained in the British Museum. Among the 
more interesting of these, commencing with the family of 
Turbinolidz, Mr. Kent drew attention to a fine species of 
Acanthocyathus fom Japan, mere closely allied to a 
Maltese Miocene form (4. Hastings) than to any known 
existing.one ; and also to a Flabellum allied to F. Antho- 
phyllites, whose most remarkable feature rests in the 
phenomena connected with its reproduction by she process 
of gemmation, Which invariably results in the destruc- 
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jar, which only requires charging to 


e 

tion of the parent ; th reproductive bud always originating 
within the margin of the parent calyx, which, in the 
course of its development, it splits to pieces. For this 
aberrant form èir. Kent*proposes the appropriate name of 
Flabellum matricidum. In the family of theeOculinide, 
which comprises the mjority of the species introduced 
by Mr. Kent, are three new forms of si/leforva, and e 
numerous ones of Stylaster, Distichopora and Amphihelia, 
the firs{-named genus in particular containing a magnifi- ẹ 
cent arhorescent species, upwards of a foot in height, of a 
delicate rose colour, having a stem of such thickaess and 
of such dense consistence that Mr. Kent is of the opinion ə 
that, if procurable in an} quantity, it may eventually ‘prove 
of high economic value, and even replace to some extent 
the well-known Corallium rubrum. The examinafion of 
these new varietie® has enabled Mr. Kent to define moge 
precisely the characters of A//opora, and its true distinc- 
tions from Sty/aster, Distichopora, and other allied genera. 
In all, Mr. Kent introduces some twenty species as new to 
science. 


SUBQZERRANEAN ELECTRICAL DIS- 
LTURBANCES 


A FEW minutes before and after the earthquakes of 
the 17th March last powerful .positive electricale 
currents were rushing towards England through the two 
Anglo-American telegraph cables, which are broken near 
‘Trinity Bay, Newfoundland. Mr. C. F. Varley, ¢.E., 
who informed us of the fact, broaches the novel syteculation 
that some earthquakes may be due to subterranean light- 
ning. He imagines thatas the hot centre of the earth is 
approached, a layer of hot dried rock may be found which 
is an insulator, while the red hot mags lower down is g 
conductor. If this conjecture be true—and there is plausi- 
bility in it—then the world itself is an enormoys Leyden 
a wery moderate 
degree to be equal to the production of terrifie explosive 
discharges. ; 

The French Atlantic cable was digturbed at the same 
time, and so were many of the English latid-lines, but the 
only observations as to the direction of the current wer®@ 
made by means of the Anglo-American telegraph cables, 

A number of Mr. Varley’s chart? aboyt earth-currents 
were published in the GovernmenteBlue Book of 1859- 
60, showing that the direction of these currents across 
England was in a very notable degree determined by the 
contour of the coast, and that the same Quroral discharges 
would often produce currents at right angles to each other 
in direction, in different parts of Britain. «ẹ 





NOTES 


A PROPOSAL Las been made that certain Medical Schools on 
the north and south sides of the river should be amalgamated, in 
order that, by concentration of power, the teaching shall be made 
more efficient” than it is at present, the teachers being able to 
devote themselves more unreservedly to their duties“than they 
possibly can do under existing arrangements. The absolute 
necessity of some such arrangement as this is obvious, 


Mr. RUTHERFORD and M, Janssen, to whose labours cosmical 
physics owes so much, are both now in this country, the former, 
we regret to learn, in consequence of a peremptory order to cease 
work for a*time. At the last meeting of the Royal Astronoihical 
Society, Mr. Rutherford exhibited his exquisite photograph of 
the Pleiades, which represents the last important outcome of 
@lestial photography, It appears that M. Janssen’s observatory 
for solar research, which had been erected in one of the pavilions 
of the Palace of St. Cloud, at the cost of the Emperor, was 
offe of the first buildings to be entirely destroyed by the German. 
fire, 
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THe Royal Commission ‘on ‘Scientific Instruction and the 


Advancement of Science will resume its sittings on the 25th 
instant, =. > 9 
® 


THE Marine Aqvarium at the Cryf#al Palace is beginning to 
*take form, thank?to the energy of Mr. Lloy&. «About one-third of 
the 700 tons (= 150900 gallons) of the sea water required is 
Already in the tanks, but the steam engines and pumps are not 
yet regularly at work. When they are, and’ some of theemarine 
gilimals of which at present the aquarium is quite destitute shall 
“have bæn received, we hope to give æ description of an enter- 
prise of „Which great scientific use can certainly be made. 


we ae foi the Chemical News that the Council of the 
Federal Swiss Polytechnic School at Zurich has appointed Dr. 
Emile Kopp as Professor of Technology in the room of the late 
lamented Dr, Bolleg. Professor Kopp’s merits, during the tinft 
he has held the Professorship at the Institute Superiore, at 
Turin, have been gracefully acknowledged by the Italian Govern- 
ment, it having pleased H.M. King Victor Emmanuel to grant 
to Dr. Kopp the dignity of Commandeur de ]’Ordre Buestre de 
la Couronne d’Italie. We sincerely congratulate Dr. Kopp, and 
no less so the Government of the Helvetian Republic, on having 
stcured theeservices of a man so eminently well suited as Dr. 
Kopp to the important Professorship vacant by the demise of 
DB Polley, 


THE Frefich Academy of Sciences held a short sitting on April 
3, M. Faye, eho usually occupies the chair, being, however, 
absent. The principal subject of interest was a sharp passage 
of arms between M. Delaunay and M, St. Claire Deville re- 
spcting the Montsouris Observatory. The Commune having 
ordered the arrest of M. Henri St. Claire Deville, the Professor 
of Chemistry i in the University, Æ a hostage, he has been com- 


pelled to male his esfape to Versailles, together with his brother, ' 


the meteorologist, M, Leverrier is also now at Versailles, Dr. 
Bersigny, who “condustgd the observations during the Prussian 
occupation, will bethe director of the meteorological observations 
conducted by the Government. 


THE second soirée of thé Royal Society takes place on Saturday 
evening next, and that @f the Linnean Society on Wednesday 
he 2th inst. 


VE un@erstand that ghere is likely to be a contest for the seat 
n = Senate of the University of London, vacant by the death 
f Prof. Miller., The nomination would, in accordance with 
previous practice be left this time to the Faculties of Science and 
Wedicing and their representative is Dr. Parkes, F. R.S., of Netley, 
vho is also supported by many graduates in Arts, 


THE gourse of lectures during the Easter term at the Gresham 
college, by Dr. E. Symes Thompson, Gresham’ Professor of 
‘Medicine, will be on April 21, 22, and 24, the subjects being, 
“On the Small-pox Epidemic,” “On the Organ$ of Respira- 
ion,” and “ On the Organs of Circulation.” These will be fol- 
owed by two lectures on May 24 and 25, ‘‘On the Water-supply 
of London,” and “On the Heart and Lungs in Health and 
mOisease. As usual the lectures are free to the public, 


Ir is rumoured that a College for Women is to be established 
t Cambridge, in order to give the students the advantage of 
ttending the lectures, &c., of the University Professors. 


Tue following are places of Comet I, 1871, discovered 
y Dr. Winnecke, for the dates named :—1871, April 7,0 


h so" 318, M, T. Karlsruhe; AR app. Cf = 2h 27™ 148-59 
secl app. CO = + 53° 538". April 8, 9h 39" 43%, M. T. 
Jtona; AR app. = 2h 32m 8s-ar ; Decl. app. = +53° 24 4I'# 


april 9, għ 56" 255 M. T. Altona: AR app, = 2) 37” 25 50 
“ecl, app. = +52, 55 31" 0. A 
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@N a recent number of Poggendorft’s Aunalen, Dr. Weinhold 
states that the black absorption line of sodium can be easily ob- 
tained by a simple process. The usual method has been to in- 


"*terpose a flame, coloured with chloride of sodium, befween ae 


strong light, such as the electric light, and the slit of a spettro- 
scope. The source of light now proposed by M. Weinhold is 
an ordinary petroleum lamp ; the light is allowed to pass through 
a slit directly on to a prism, and a spirit lamp flame, intensely 
coloured with chloride of sodium, interposed between the prism and 
the eye, so as to cover the entire spectrum ;—the black absorption 
line will then be seen distinctly. If the flame coloured with sodium 
is ptaced in front of the slit, the bright yellow line will be seen 
as usual, M. Weinhold has not been successful in using this 
method with an ordinary spectroscope fitted with telesaopes, on 
account of various practical difficulties, 


M. GABRIEL MoRTELLET, the sub-conservator of the St. 
Germain Museum, wishes us to correct a statement which seemed 
to imply that it was open during the Prussian siege. This was 
not the case, although the works were not interrupted. 


THE temperature of February and March shows a remarkable 
contrast fo that of the two preceding months, Mr. Glaisher's 


tables, published in the Gardeners Chronicle, show that at ’ 


Blackheath on forty-seven days during these two months the 
temperature was above the average, while it was below the 
average on only twelve days, the mean being 3°55 above that of 
the same period during the last fifty years. The disturbance of 
equilibrium caused by the low temperature of December and 
January has thus almost been restored. During Feburary the 
thermometer only fell to the freezing-point on five nights, and 
during March east winds prevailed to only a very moderate ex- 
tent, showing a very marked contrast to the same month last 
year, The depression of temperature which commenced on 
March 28 continued to Apnl rr, when there was a sudden 
rise from’4°*r below the average to 11°°4 above the mean on 
April 12, 


THE publication is announced of a new series of the ‘‘ Mes- 
senger of Mathemati¢s.” It will be edited by Messrs. W. Allen 
Whitworth, C. Taylor, W. J. Lewis, R. Pendlebury, and J. W. 
L. Glaisher, and the first number will be published by Messrs. 
Macmillan on May Ist. The editors consider that the ‘‘ Messen- 
ger” has, during the five years it has already existed, amply 
fulfilled: its object of encouraging original research in the three 
Universities among junior graduates and others, although no 
inconsiderable portion of its contents) has been supplied by 
writers of established reputation, who rank amongst the foremost 
mathematicians of the age ; and it is this fact in particular which 
now induces them to appeal directly to’ the mathematical world 
at large, and to remove from tkeir title-page any words which 
might be supposed to limit the sphere of usefulness of the 
‘* Messenger.” ‘They are therefore prepared to receive com- 
munications from every available source, and have already to 
announce papers, forwarded or promised, by Prof. Cayley, Chief 
Justice Cockle, Mr. Routh, Mr. Esson, and others. Besides 
original papers, it is intended to insert brief notices of select 
articles or treatises mathematical subjects, as well as short 
accounts of the proceedings of societies at hoffe or abroad,  * 


° 

THE second series of ‘Science Lectures for the People,” dg 
livered in the Hulme Town Hall, the first of which we have 
already had occasion to notice in terms of commendation, con- 


tains reports of lectures ky Professor W. C. Williamson on: 


‘The Natural History of Paving-Stones,” Dr. W. B. Carpenter 
on ‘‘The Temperature and Animal Life of the Deep Sea,’ Mr. 
A. H. Green ‘More about Coal,” and Mr, Norman Lockyer 
‘‘On the Sug.” Itis published by Mr. John Heywood, Deans- ° 


gate, Manchester, and Messrs. Simpkin, Mayshall and Co; 


London. ‘ 
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the*Bristol Naturalists’ Society,” from May to December 1870, 
does not contain much original matter. The longest paper, by 


e Messrs? Sorby and Butler, “On the Structure of Rubies,’ 


Sapphires, Diamonds, and other Minerals,” has already ap- 
peared in the ‘P:dceedings of the Royal Society.” The paper 
“On the -Natural History of Filey and its Neighbourhood,” 
however excellent in itself, hardly appears to us in place among 
the proceedings of a local society on the ather side of England, 
Mr, C. F. Ravis contributes a useful paper, “ On Denudation, 
especially as @xhibited in the Valley of the Avon,” and there 
are some good local geological and entomological notes. ‘The 
zoological and botanical sections present no report. 


F e 

CoLUNEL Hai, R.E., of the Godavery Navigation Works, 
has found coal near Dumagudlom, in the Madras Presidency, 
130 miles from Kokonada. It is not so good as English coal for 
locomotive purposes, but is good enough for welding in the 
Government workshops, 


Mr. MALLET, of the Indian Geological Survey, has been 
examining Aden with a view to water supply. He considers 
there is no hope from Artesian wells, but recommends water to 
be brought from wells near Mahilla at the Sheikh Othman 
aqueduct. f 


THE culture of bamboo for paper making and other purposes 
is being promoted by the Government of Central India. The 
Indian Government is buying land in the hill district of the 
Neilgheries for a spice plantation. Col. Boddam has proposed 
the cultivation b$ the sunflower in Mysore. It is very successful 
in France. Government has sent out six more Scotch gardeners 
for experimental cotton growing. These men have answered 
very well, . J We 

3 fase le 

THE Broom (Sarothamnus scoparius} is extremely abundant 
in Madeira, but is supposed to have been originally introduced 
to the island. It is now sown extensively on the mountains for 
the purpose of being cut down for firing, or burnt on the spot 
every five to seven years to fertilise the ground. The twigs and 
more slender branches are also used commonly as withs for 
binding bundles of faggots, brushwood, fern, &c. ; and numbers 
of country people, especially young girls and children, residing 
within reach of Funchal, gain a livelihood by bringing daily into 
the town bundles of broom for use in heating ovens, &c. The 
fine and “delicate basket-work peculiar to Madeira is'manufac- 
tured from the slender peeled twigs of this plant. Mr. Lowe 
speaks of a variety wi’ h pure white flowers which occurs on this 
island. 


THE Apocynacezx are noted for their poisonous properties, and 
one of the most interesting plants of the order is Cerdera odollam. 
It is a tree about 2oft. high, growing about Malabar and 
Travancore, and produces a drupe-like fruit as large as a fine 
mango. ‘The inner shell of the fruit, after removing the green 
zind, is composed of a mass of reticulategl woody fibres, and 
when dry is not mysk unlike a ball of comse, dirty string. These 
fruits are said to be used by the natives in Travancore to poison 
dogs, for this puipose they are taken when green and covered 
with sugar or some sweet substance, by which the dogs are 
tempted to eatthem. The effect of the poison is to cause the 
teeth of the animals to become loose or to fall out before death 
ensues. 

. A NEW kind of stuffing for mattresses appears to be coming 

%in vogue, for we learn from the Journal of Applied! Chemistry, 
*that sponge, dipped in glycerine and well pressed, remains 

clastic, and can®be used for mattresses, cushions, and general 
* ` e r 
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THE second part de fifth volume ofthe ‘ ‘Proceeding@of | upholstery,” and we further learn that ‘‘sponge mattresses pre- 
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pared in this way, are now finding great favour.” 


THE Pharmaceutical Journal draws attentior® to an article 
which originally appeared fn the American WSurnal of Microscopy, 
on the value of the microscope to the pharmacist in the detec? 
tion of paraitic animalculze or fẹngi in drugs of vegetable origin. 
We fl’ know that leaves, roots, and seeds deteriorate very much 
by being kept any léngth of time, therefore the ‘remarks of the 
author are of the utmost importance to mankind generally. & 
says ‘‘that it is notoridts that the most carefully prepafed tinc- 
tures and extracts of certain drugs are sometimes devoid of 
medicinal power. Tt has been supposed that certain volatile 
constituents escape*from the substances from which such tincteres 
are prepared, but of this we have no certain proof. Why is it 
that the leaves of belladonna may, in some instances, be kept for 
yeais, and at the end of that period be capable of yielding a 
reliable preparation, while other specimens, when kept only a few 
months, are worthless? It must be because of some destructive 
process gging on in the substance, which cannot be discovered 
with the naked eye.” The hints which follow are even worth the 
attention of those upon whom we depend for our medicinal pre- 
parations. ‘The pharmacist should first learn to recognise the 
natural healthy appearance, under the microscope, of all the 
vegetable substances he works upon; then he should subject a 
specimen of every substance he prepares to a careful examigation, 
and if he discovers the presence of vegetable or aninial parasites, 
such substances should be rejected. The world is flooded with 
inert medicinal preparations, Doubtless many,such preparations 
ate made worthless by improper methods ef manufacture ; but it 
is my opinion that in many instances their worthlessness ıs dhe 
to the fact that the substances used have been injurgd by certain 
agencies which could have beer discovered by éhe intelligent use 
of the microscope.” è 
Q 

THE Zuralypii, or Gum-trees of Australia, are well-known for 
their hard wood as well as for the oils and gufhs yielded by mapy 
of them. Some of the species have been introduced and suc- 
cessfully grown in different parts of Eygırope, and their products 
may become, “ere long, recognised articles of import. At the 
present time large quantities of sticks of a species of Aucateptus 
are imported into Englandefrom Algeria, and are made into 
walking sticks. During the Great Exhibitfon in Parf€ in 1867, 
the leaves of Eucalyptus globulus were made into cigars, and re- 
commended as being very efficient in aiding diggstion. We now 
learn from the Gardeners Chronicle that the legyes of a species 
of Eucalyptus have been recently used on the Continent in 
place of lint, the leaves being merely laid on the wounds. 
“ Their balsamic nature not only cures, but, after a few hours, 
all unpleasant odour ceases.” : 


us 


THE prickly poppy (Argemone mexicana), originally from the 
New World, has become naturalised throughout the tropics and 
sub-tropics of beth hemispheres. In the West Indies, where it 
is very abundant, it is called Pico del inferno, the reason for this 
name being, according to Gerarde, ‘‘ because of his fruit, whic} 
doth much resemble a figge in shape and bignesse, but so full o 
sharpe and venemous prickles that whosoever had one of them ir 
his throte doubtless it would send him packing either,to heaver 
or to hell.” Barham, however, gives, as an explanation, state 

ı ment that the seeds, ‘‘ being much stronger than opium,” ar: 
‘enough to send any that should take them wilfully to izer x0; 
@ut this is much exaggerated. In India it is now abundanti 
naturalised in the eastern part of the Punjab, and is spreadin 
aver fresh districts year by year. It is not altogether a useles 
@idition to the Indian flora, as near Delhi an oil is extracte 
from the seeds which is used for burning, as well as in the treat 


, 


ment of chronic sores and eruptions, 
® & 
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i ECONOMIC E NTOMO LOGY regular system of rewards; and,@n reference to fimde 


"THE Royal Horticultural Society has just offered the 
following prizes for collectionsgof &conomic Ento- 
mology ;— e 
CI A priz Of rol. for the best. collection of British 
insects injurious to any one plant,*as the oak, pine, 
cabbage, wheat,s&c. (the ghoice of the platt to be left to 
the competitor). The insects to be shown as much as 
possible in their various stages of developmant—eggs, 
*larva, Chrysalis, and perfect insect. Ia judging, a pre- 
feremce will, be given to those, collections which most 
successfully illustrate the life history of the insect, and 
exhibit the mischief done,’whether shown by specimens, 
' drawings, models, or other means... Examples of the 
“pplication .of drawings, models, and specimens to this 
purpose may be seen in the Society’s collection in the 
South Kensington Museum, ‘ 
' 2, Asecond prize of 34, for the second best collection. 
- 3. A prize of 5/. for the best miscellaneous collection 
of any branch of British Economic Entomology, similarly 
illustrated. 
4. A second prize of 24 for the second best®collection. 
The collections to be sent to Mr. James Richards, 
Assistant Secretary, Royal Horticultural Society, on or 
before the ist of May, 1872, each collection bearing a 
motto, and a separate sealed envelope, with the motto on 
the outside, and the name of the competitor inside, 
el he Society is to be entitled to take from any of the 
collectins sent in, whether successful or not, whatever 
specimegs or illustrations they may choose, at a price to 
be, fixed by the judges. , 
The judges to have power to refrain from awarding the 
prizes, should thé collections seem not worthy. 





o 
SCIENC TEACHING IN ORDINARY 
SCHOOLS 


A PLAN for feaching the Natural Sciences in ordinary 
schools has been submitted to the School Board for 
London by Mr. J. C. Morris, The following are stated 
by the Fournal of éhe Society of Arts to be the principal 
points of the proposed system :—Subjects—chemistry, 
beat, light, sound, electricity, magnetism, telegraphy, 
mechanics, hydrostatics, steam engine, &c.; geology, 
‘metallurgy, bogapy, zoology, animal physiology, health, 
&c. A committee should be formed to select, revise, and 
compile a complete set of suitable text books, which should 
bear their Sanction, and be then published in the cheapest 
possible fesm. There should be a depôt to provide 
apparatus at a cheap rate, a complete set of which, suffi- 
cient to illustrate the sciences mentioned, would not cost 
more than 10co/,, and should be divided into ten cases of 
1o% each, a case to be complete for one or two subjects. 
The teacher should be a visting one. He could attend 
from two to three schools per day, and give from one to 
two hours’ in8truction in each, during two days in the 
week, The instruction to be given in a separate apart- 
ment, if there be one; or, if not, at such a time as would 
not interfere with ordinary school business. A single 
school teacher could thus attend from six to nine schools 
weekly, if sufficiently near each other, anc get through at 
least three or four subjects annually, so that in two or 
three years he would have completed the full course in 
ch school. ° | 

There should be an ‘institution where teachers would 
have an opportunity of acquiring a practical know- 
ledge of their profession, and affording a meang of 
testing their qualifications. A more economical way, 
however, would be for each teacher to have an 
assistant, by which method a nucleus of teachers would 
soon multiply into a goodly number. In conclfion, 


Mr. Morris advocates periodical examingtions, with a |. 
+ 


+ . 











ported either by Government or subscription, the ‘appa- 
ratus to be supplied by Government at reduced rates, 
Sthools should fix a small fee for attending the clags, 
which would add to its importance, and help to gefray 
expenses. Examination fees in likemanner. Evening 
classes for adults could be managed under somewhat 
similar conditions. 


®he thinks that the teachers andeinSpectors might be sup- e 
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THE INFLUENCE GF AQUEOUS VAPOUR ON 
METEOROLOGY 


THE remarks on Meteorology contained in your summary ofthe 

scientific advances during the last year, gncourag@me to offer 
2 few observations on the subject. Where so little is deter- 
mined, speculations even by unknown contributors may receive 
some consideration. I shall begin with the subject of aqueous 
vapour, to which, I think, too much importance has in some 
respects been attached as a meteorological agent. 

I shall commence by offering a determination of the specific 
heat of aqueous vapour at constant volume, which has not, to my 
knowledge, been hitherto given. It is evident that if a given 
weight of water be evaporated at 0° C., and then raised to 100° 
C., without change of volume, the total heat absorbed by it ıs 
the same as if it had been raised to 100° C. in the condition of 
water, and then evaporated so as to fill the same volume. Now 
1f this amount be one kilogramme, and ¢ be’ the specific heat of 
vapour at constant volume, the total heat absorbed in the first 
case is {adopting Regnault’s formula for latent heat—~viz., 
Z = 606°'§ ~ 0'695 ¢)— 

606°°5 + 100 4 
And in the second case the equivalent amount is 
337° + 100°8 = 6378, *% 
the total amount of heat required to 1aise one kilo. of water from 
0° to 100° C. being 100°8, according to the best determinations, 

From this equation we obtain for the mean value of ¢ be- 

tween o° C. and 100° C. 
c = 0'313 
But the specific heat of aquecus vapour at constant pressure seems 
to be about 0'475. Hence foz each kilo. of aqueous vapour raised 
through 1° C. at constant pressure, we have 0'313 heat units 
‘expended on internal work, and 0°162 on external work. The 
proportion is 1:0°517. In dry air the proportion in question, 
according to the latest determinations, seems to be I :0'421. If 
the same amount of heat therefore be applied to produce expan- 
sion in vapour and in dry air, it produces a greater expansion in 
the former case. But the difference is not very material. In 
round numbers 30 per cent. of the absorbed heat 1s employed in 
producing expanston in one case, and 35 per cent. in the other. 
Apart fiom the different absorptive powers of air and vapour, 
this difference would be hardly perceptible. For equal quanti- 
ties, heat absorbed by vapour has little (if any) greater effect in 
producing air currents or barometric depressions than heat ab- 
sorbed by air. If the heat is absorbed in producing evaporation, 
the effect is still less. It is well known that less than one-eighth 
of the heat so absorbed goes to produce external work—a much 
smaller proportion than if it had been absorbed by dry air. 
I may observe that the result here arrived at for aqueous 
‚vapour supposes that its co-efficient of expansion between 0° C, 
and 100° C, is greater than thet for air in the proportion of nearly 
7to6. This would make the mean co-efficient about 0°00427 
for 1° C. betweerothese limits. 

The next thing to ascertain 1s the quantity of aqueous vapour 
suspended in the air at any given time., “This, of course, cannot 
be ascertained exactly, but it seems to me to be wholly ermpneous 
to measure it by the tension of vapour at the earth’s surfage re- 
latively to the pressure of dry air. It is generally supposed 
that the upper strata of the atmosphere are relatively drier than 
the lower ; but even if we suppose them to have an equal rela- 
tive humidity, the actual vapour-tension will become less in pro- 
portion to the tension of dry air at every step of the ascent, 
According to Sir J. Herschel, the law by which the temperature 
varies with the pressure of the air at any elevation is given (in 
Fahrenheit degrees) by the law e 

p ga t= —87° +9'2567 2 — 013332" . 
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Assuming this law, and peig the relative humidity constant, | 


we can calculate the temp#¥rajure corresponding to any given pres- 
sure, and then find the corresponding vapour-tension by reference 
to the table. By trying this for each separate inch of pressure from 
30 inches gown to o, and calculating the vapour-tension in eaeh 


e imh, I find (on a rough approximation) that the average pro- 


portio» of the vapour-tension to the dry-air pressure will not 
exceed one-half of thkt which we find at the earth’s surface. 
Thus, when the,vapour-tension(at the earth’s surface is half an inch 
in 30 inches, or yy, the average vapour-tension throughout the 
aerial column does not exceed yy of the whole; and when we 


*calculate the weight of the supermcumbent vapour, we must 


further allow for its smaller specific gravity. Making this: cor- 
rection, I believe*that when the tension of vapour at sea-level 
is half an inch, the real weight of the superincumbent vapours 
column seldom exceecs that of one-sixth of an inch of mercury. 
The proportions of course are not fixed. Those which I take 
from Hersghel answer best for a temperature at the earth’s 
surface of about 65° E., or 18°C. 

I intend to apply these observations chiefly to the explanation 
of the annual and diurnal variations of the barometer by the 
greater or less amount of aqueous vapour in the air. It is sup- 
posed, for example, that when the vapour-tension at the earth’s 
surface is an inch, about yy of the whole air-column consists of 
vapour, This displaces an equal bulk of air, and thus the 
column is lighter than a dry-air column of the same height and 
temperature by the difference in weight of the air and vapour 
occupying this space, że. about $ of an inch, or sy of the whole. 
But if my computation is correct, the diminution of weight owing, 
to this cause would only be $% of an inch, or yły of the whole. 
Taking’ the standard pressure at 30 inches, this would only 
account for a diminution of 0'187 of an inch when the air from 
being absolutely dry changed to one inch of vapour-tension. In 
this country we never experience absolute dryness, and we seldom 
if ever experience so much as an inch of vapour-tension at the 
surface, -Yet the annual variations of the barometer exceed 0'187 
of an inch. Looking, for example, at the table for Greenwich 
Observatory at thesend of Herschel’s ‘work, I find the mean 
monthly pressure varying between 29°923 and 29'602 inches, 
a difference of 0'321 mches; while the monthly means of vapour- 
tension vary between 0'466 and 07195, a difference of 0°271; 
which, as I have endeavoured to prove, would only account, for a, 


change of o’o5r if ‘the mean pressure. “The diuthal: máxima,|, 


and minima at the same place exhibit a difference of _0'018, 
the vapour-tension giving 0042, which only accounts" for 
about 0'008, i 

The same thing is more evident in other places. At Madrid for 
example, the monthly barometric averages vary between 28'003 
and 27'701; a difference of 0°302, while the vapour-tension varies 
between 0'236 and 0'076, a difference of o‘160. At Longwood, 
St. Helena, the diurnal variation of the barometer gives a mean 
of 0'067, while that of the vapour-tension is only 0'030. This 
would only account for a change of 0°006, or Jess than y of the 
actual change. At Bombay the diurnal variation of the barometer 
amounts to‘o°102 inches, while the corresponding variation of 
vapour-tension is only 0’004... This would not account for ‘one 
hundredth part of the change. - sh 

The same result is confirmed by taking another view.. It 
is pretty evident that in a country of any considerable‘ ex- 
tent the diurnal oscillation of the barometer (which is, often 
nearly double the diurnal variation), if produced by changes of 
vapour-tension, must always be less than the mean diurnal rain- 
fall and dew-fall, smce rain often falls at hours when the 
barometer is on its diurnal descent. Now in this country the 
mean diurnal rainfall does not exceed +}; of an inch, correspond- 
ing in weight to 54, of an inch of mercury, Supposing all this to 
fall during the hours when the mean barometric pressure is 
increasing, the gubtraction of that amount of aqu@ous vapour from 
the coluinn, and the rgplacing of it by air, would not nearly 
account for the observed diurnal,oscillations, © 

I th@tefore conclude that the annual and diurnal variations of 
the barometer are not due to changes in the amount of vapour 
present in the aerial column. Indeed it does -not'seem certain: 


that the vapour displaces air at all. It may simply permeate that” 


column without displacing any of it, and thus add to the- weight 


eof it. Again, if it displaced air, condensation or the formation 


of dene clouds ought always to be attended” with a rise in the 

barometer, since air would rush in te fill up the space which the 

vapgur vacated on condensing. This does not seem to be the 
7 e 


case, = 
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THE ROYAL SOCIETY OF VICTORIA. 


WE owe an apology to our scientific friends at the Antipodes 

for having pllowed the president’s address, delivered last 
Jyly, to have remainel so long unnoticed. Mr. Hlety, after 
noticing the most important papers that had heen read during 
the past two sessions (for no address was delivered in 1870 in 
consequence of alterations: being made in the Society’s build- 
tings), including eight on physicalgscience, geven on geology, 


ed 


muneralogy, and palzontology, one on natural history, three on. 4 


medical scjence,~one on social science, and four on arts and ` 
manufactures, expresses his regret that the state of theirfinances e 


has for a time caused a stoppage in the printing of their Transac- 


‘tions which weré commenced®m1868. He then proceells to notice” 


the présent state of the chief scientific establishments in Victoria. 
‘ Botanical knowledge,” he observes, ‘is largely indebtet fto- 
the labours of our megiber, Dr. Von Muller, the head of the 


botanical department of Victoria. One of the prominent results ° 


of Dr. Miller’s investigations is the publication of the Cu:versal 
Florg of Australia (under the editorship of My. Bentham), to 

which Dr. Muller is the principal contributor; the fifth volume 

has, by this time, passed the press in London. This work, 

when completed, will be the only one extant that deals univer- 

sally with the flora of a large division of the earth’s surface. It 

will form a permanent basis of all future research with respect 

to the adaptability of Australian plants to medicine, the arts, or 

other useful purposes. You will begladtolearn that Dr. Müller 

is about to establish a permanent phytological collection in our 

new industrial museum, which will comprise objects illustrative 

of ‘our-natural resources in the vegetable kingdom, and of mate- 

rials used in the industries obtained from plants in this country as 

well as other parts of the globe. Such a collection propegy 

arranged and accessible to the public will undoubtedly Sprove a 

valuable and instructive addition to the industrial museym, more 

especially if at the same time Dr. Muller fulfils a project he has 

in contemplation of publishing in a popular forma volume on 

the culture of utilitarian plants in the colony net indigenous to it, 

as well as of plants likely to add to the resources of countries 

lying under similar latitudes to our own. The preservation and, 
perpetuation of our more extensive gorests has already Become. a 

question of serious import. -A few years agoe we thought our 

forests inexhaustible ; but already the bad effects of the indis- 

criminate stripping of our mountain ranges are becoming visible, 

The immense and increasing draft on our eferests for fuel and 
other purposes has already denuded the land in®the vicinity of 
towns and other centres of population of its former covering of 
timber, This, unless replaced by artificial planting, will even- 

tually leave our hills bare, and in all probability the climate will 

suffer in proportion. Dr, Múller) m intrgducthg and rearing 

very large numbers of forest trees that will be useful in themselve® 
for the wood and bark, has exercised a wise forethought, of which 

the colony will reap the fruit in hig to comes when the-@orks, ` 
oaks, hickories, red cedars, and firs, shall have in part replaced 

our eucalypti, mimosze, and other far less useful trees.” 

“Our observatory,” he adds, ‘‘has been engaged with its 
usual work in astronomy, meteorology, terrestrial magnetism, 
and general physics. Considerable progress has been made in 
the Melbourne portion of the survey of the southern heavens ; 
the sky lying between the 6oth and. 52nd parallels of declination 
has been carefully Surveyed, and‘ the positions of 38,305 stars 
established and catalogued, of which 29,633 have been reduced 
to the epoch agreed upon, namely, 1875, and their positions at 
that date computed. Our staff of sel{-registering meteorological 
instruments may now be considered complete, and consist of 
three magnetographs (that is for declination, dip, and horizontal 
intensity), a thermograph, a barograph, electrograph, and anemo- 
graph. With these instruments a continuous and unceasing 
record is obtained by the aid of photography of all the variations 
in the force and direction of the earth’s magnetism, of the tem- 
perature of theair, and of evaporation, of the state and variations 
of the pressure of the air, atmospheric electricity, as well as of 
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The great Melbourne telescope, which, when the address was 


delivered, had been fairly at work for ‘ten months, is then con- * 
„sidered, and-Mr. Ellery observes that while the Society is disap- 


poinged in not getting,-as it was hoped, the best telescope in the 
world, the members may feel satisfied that they have obtained an 
instrument that, ‘‘if it does not exceed, quite equals every 
other of its sort that has been yet made.” 


Th@ progress of the survey is then noticed at considerable 
length. ‘The goast line from the boundary of South Australia 
R = S ` ` ; š 

a 
e s 


6 re 


April go, 1874 | " 
e . 


to Lake Howe has been carefully measured, and, with the 
excéption of the north-west portion of the colony, nearly every 
district has been emmeshed by the geodetic surveyors. The most 
important operation of late, has bech the determination of the 
termini of the boundary between New South Wales and Victoria. % 
It is much to be uegretted that the l#te retrenchments in the public 
expenditure have materially interfered with the progress of the 
survey. i 

After a few remarks on &he commercial impértance of local 


Eos 


> industries, especially the preservation of meat, the resident 


4 


referred to our vastly increased knowled$e of the sum since the 


edate of The eclipse of May 1869, to the nature of the sun’s. 


spots, and tp the connection of the latter with the occurrence of 
magnificent auroras and magnetic storms, and to the spectrum of 
autpral light. ~ “During the most brilliant display in April last, 
I was able,” he observes, ‘‘to obtain a very bright spectrum of 
ghe light with a micro-spectroscope. Unfortunately thedispersion 
was small, but the light was so intense as to admit of a very 
narrow slit. The spectrum obtained from the red streamers 
consisted of a stgong red band or line (which [ estimated “was 
rather more refrangible than C line), and bands in the green, 
which I believe to be the same as described by Angstrom. The 
spectrum of the green light which formed the lower arch of the 
aurora, however, contained no red band, and the.appearance of 
it, as the spectroscope was passed up and down, so%&s to receive 
the light from the streamers or green arch, was very marked in- 
deed. I am not aware of this red band or line having been noticed 
by any previous observers ; and had it not been so clear and 
prominent, far brighter than the green ones—and had I not 
proved that it belonged to the red streamers, and not to any 
other, of the auroral light, by the method referred to—I might 
hav@ beeg doubtful as to the real existence of a line not hitherto 
noted in the spectra of aurora,” The address concludes with a 
few observations regarding the possibility of our ever being able 


to ascertain the laws which‘govern the weather so as to predict - 


with certainty fhe atmospheric condition of to-morrow. On this 


oint Mr. Ellery ddes not express himself very hopefully, but he 


thinks that the greater climatal events, such as dry or wet, hot 
or cold, seasons may be traced to varying conditions in the sun 
itself, and willgbe found to be @xtraneous to our globe. oe 

e s <3 . ,G, ED. 






SCIENTIFIC SERIALS 


® THE Journal of the Royal Geological Society of Ireland, vol. 


“xii, ‘Part 3 (vol. ti. Part 3, new series), containing the Proceed- 
ings of the Socigty for the session 1869-70, lias just been pub- 


lished. It contains among other memoirs, Prof, Traquair on. 


Aiffithides mucronatus (M‘Coy) Plate xvi., and‘on Calamoichthys 
calabaricus. Rev. J. D. La Touche on Spherordal Stricture 
in Silian Rocke @lates xvii.-xx. Rev. M. Close on some 
Corries and their Rock Basins in Kerry, Plate xxi. Edward 
Hull on the Geological Age of the Ballycastle Coal-field, and 
its Relations ( the Carboniferous Rocks of the West of Scotland, 
Plate xxiii. «V. H. Baily on_the Fossils of the Ballycastle 
Coal-field, Co.'Antrim, s ` ; 

Zeitschrift fiir Ethnologie, 1870, Hefts’ 3, 4.—-A paper by Bas- 
tian on the legend of the Amazons, is full of valuable information, 
but ifwritten, with less skill than learning. The footnotes make 
more than three-fourths of the whole, and the parentheses nearly 
half of the rest.—-Hensel contributes a description of two skulls 
of Coroado Indiaas (Brazil) with figures. He agrees with many 
of our best ethnologists that the dimensions of the cranium afford 
us no safe ground for making ,racial or specific distinctions. On 
the other hand, he regards the structure of the facial bones as 
of great importance fiom this point of view.—R. Hartmann 
continues his studies on domestic animals by an account of 
the reindeer in its present condition, followed by. an interest-. 
ing discussidn on the evidence of its domestication in prehis- 
toric times. This number also contains a short archeological 
ace@fint of the Ugler See (one of the numerous takes in the 
east of Holstein, situated in an enclave belonging to Olden- 
burg), by E. Friedel.—The last number of the same journal 
(1870, 4) is almost entirely devoted to American Ethnology. 
Prof. Strobel concludes his , contributions to comparative 
ethnology by an account of the weapons and food of the South 


American Indians; Dr. Fonck has a paper on the Indians . 


of Southern Chili; Ernst of Caracas one on the Native? of 
the Peninsula of Goajiro, which forms the western boundary, 
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of the entrance fo the gulf and bay of firayi, in Columbia ; 
€:nd Erman contributes an account with a map) of the various. è 


races inhabiting what was until lately Russian America, the 
Aleutian Isles, and the opposite coast of N.E. Asia ; he divides 
tH&m into two great groups according to their System of 
numeration, 


: e 

IN the Journal of the Ethnological Soclety of London (Octo- 
ber 1870) is an interesting paper by Mr. David Forbes *‘ On the 
Aymara Indians of the Peruvian highlands.” Very full informa- 
tion as to their physical structure’ is given, together with exact 
measurements. Beside their short stature and capacious thorax ® 
(which seems to be constantly fixed in the condition of inspira- 
tion) Mr, Forbes’s statistics show that- the thigh is shorter than 
the leg, and that the heel is as much shorter than a European’s as 
a Negro’s is longer. The half-castes between these Indians and 
the white population are not believed by the author to be 
prolific, so that, as in the case of mulattos, the intermediate race 
would soon die out if not continually recruitell by new accessions, 
Among many interesting details on the food of the Aymaras— 
especially their method of preparing potato so as to keep it 
from rotting—on their disposition and habits, their implements, 
and their language, perhaps the most remarkable is an account 
of a silver statuette (figured in pl. xx.) of a man in a strange 
headdress, who holds in one hand a mask, which he has appa- 
rently taken off in order to look through an instrument like a 
telescope, This tube he holds to his left eye (without shutting 
the other) and directs it upwards. Mr. Forbes believes this to 
bea unique specimen. i i 


THE last part (Band vii. Heft 1) of the Zeitschrift jär Biologie. 
contains: I. The results of an elaborate series of experiments 
by Gustave Meyer of Oldenburg on the effects of feeding dogs 
and man on bread alone, and bread mingled with meat and 
other articles of diet. He shows what indeed has long been 
known, that to feed, either animals or man on bread alone is a. 
great waste of material, and that immense quantities must be 
given in order that the body should lose no flesh, whilst on the 
other hand the addition.of some, even. though "a small quantity, 
of meat is economical. He demonstrates that the tissues of the 
body become more watery with insufficient food, which renders 
the whole organism less, capable of resisting injurious influences, 
In his experiments on’man he endeavoured to ascertain which of 
the several Kinds of bread in ordinary use (white bread, rye 
bread, black bread) was absorbed in greatest amount during its 
‘passage through the alimentary canal, and found that white, 
wheaten bread occupies the first place, then leavened rye bread, 
then the bread (rye) prepared by the Horsford-Liebig process, 
and lastly ihe“ Pumpernickel (North German black bread). 
Nevertheless, the first is not so „satisfying to the feeling of 
hunger as the three latter, and is more expensive in every point 
of view. He denies the great nutritious, value often attributed 
to bran, since the nitrogenous compounds it contains are mingled 
with much non-assimilable matter, but admits that if these could _ 

, be extracted and were then returned to the flour, the best results 
would be obtained, as the meal already contains abundance ot 
salts’_ 2. A paper by MM. Ernst Schulze and Max Marcker,on 
the determination of Nitrogen in the. Urine of the Ruminants. 
3. A paper by Dr. J. Bauer on the’ Metamorphosis of tissue in 
poisoning with Phosphorus; and lastly a short paper by Max 
von Pettenkofer on Typhus and Cholera ‘as connected with the, 

| basal water line’in Zurich. ; 


- SOCTETIES AND ACADEMIES . 
LONDON i l 


Chemical Sog@iety, April-6.+-Prof. Frankland, F.R.S., ’ 
president, in the chair. The president, ‘ogupying the chairethe 
first time since his election, returned his thanks to the Sociéty- 
for the honour conferred upon him, and expressed’ his readiness 
to ‘discharge the duties of his office to the best of his abiliffes, 
The, following gentlemen were elected fellows :—F. Coles, C. E. 
Groves, E.-W. T. Jones, L. T. MacEwan, and J. L. Shuter. 
The ‘following papers were read: ‘‘On Burnt- Iron and Burnt 
Steel,” by W. Mattieu Williams. Iron, which has been damaged 
by reheating, or excessively heated and exposed after balling in 
the puddling furnace, is designated ‘* burt iron” by the work- 
men.: It is remarkable that no amount of heat applied to the 
iron in the blast furnace or in the early stages of the puddlng , 
process produces burnt iron, Burnt iron is brittle, its fracture is , 
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e ractér of good iron, 


+ a 
short and what is called ffrystalline, it has lost the fibrous cha~ 
If Ste@l is raised to a bright red heat and 
suddenly cooled, it is rendered hard and brittle, but these condi- 


reheating. 
again raised to a welding heat and rolled or hammered while hot, 
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ford beds, &c., for the whole of which deposits the name Upper 


It is worthless for ordinary uses of steel unless it is : 
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Crag is proposed. The Red Crag proper should then be called 
Middle Crag, and for the term Coralline’Crag the name Lower 


: tions may be modified by the process of tempering ; if, however,.| Crag should be substijuted’ _ The authors having paid great 
e the steel Be raised to a yellow or white heat, and then be suf- | attention to the organic remains of the crag, were &ble tagive 
w denly çooled, it is no longer capable of being tempered by mere | with their paper lists in whicl? were enumerated a larget number 


of species from.the Regd Grag than had previously been published. 
Mr. Henry Wopdward, F G.S., while commending the labours 


-of Messrs. Bell in the Red Crag, urg@d the syst®matic exploration, a 
of the Nétwich Crag, which would, he thought, yield interesting: 
and valuable results. Communications which had beengeceived- 
from Mr. G. Charlsworth and the Rev. Osmond Fisher on the , 
subjectiof the paper were rgad, and after some-remarks byeMr. ~ * 


and then ‘allowed to cool gradually. .The fracture of burnt steel 
presents a coarse grain and a crystalline appearance. Careful 
einvestigation, however, shows something more, viz., that the 
fagets of the aggregated granules have a more or less conchoidal 
form. Thenameof ‘‘toad’s eyes” has been given by practical . 


men to these concavities. Mr. Williams found that a piece of 
burnt iron contained oxide of iron dispersed through its mass. 
A sample of burnt steel, however, investigated in the same 
manner as the iron, showed no indications of the presence of 
oxide. This, ofcourse, was to be expected, as the carbon of the 
steel must, more or less completely, protect the metal from oxi- 
dation. 
should oxidise not merely on its surface, but through its whole 
substance, when exposed ata sufficiently high temperature and 
for a sufficient length of time to the action of the atmospheric 
oxygen, is not difficult to conceive, since the researches of Deville, 
Troost, and Graham have shown red-hot iron to be permeable by 
certain gases. In the case of steel, as Mr. Williams states, the 
burning is limited to the oxidation and. consequent removal of the. 
carbon, which takes place even at a low red heat. The permea-- 
bility of red-hot steel by oxygen and carbonic oxide enables us 
to understand the process of the internal oxidation of the carbon. 
The ‘‘toad’s eyes” or conchoidal facets of the so-called crystals, 
Mr. Williams explains by supposing a piece of steel at the 
temperature most favourable to the rapidest endosmosis of oxygen 
and the exosmosis of carbonic oxide to be suddenly cooled, and 
the possible occlusion of the carbonic oxide to be arrested. The 
results would be a certain molecular disintegration and porosity 
of the steel presenting those conchoidal spots. This view is 
further supported by the fact that burnt steel may be cured’ 
by reheating and hammering,’ or rolling at a welding heat. 
—-**On the Formation of Sulpho-acids,” by Dr. Armstrong. 
Occupied with an investigation into the constitution of sulphiric 
acid, the author’ turned his attention’’to chlorhydrit sulphaté,’ a” 
body discovered some years ago by Prof. Williamson? "When 
that substance, SO, HO Cl, is made to react on benzol; the 
chief product of the reaction is -sulphobenzid ; sulphobenzolic 
chloride and sulphobenzolic acid being also formed, but in rela- 
tively small quantity. This led Dr. Armstrong to commence a 
series of experiments to determine, if possible, the conditions 
under which the one or the other of the above reactions took 
place, and to arrive at a general expression for the action of 
chlorhydric sulphate on organic bodies. The bodies he had until 
now acted upon with SO, HO Cl are brombenzol, nitrobenzol,, 


nitrophenol (both modifications, the volatile and the non-volatile), .. 


and naphthalin. The results of his experiments lead the author 
to conclude that the normal,action, so to speak, of SO, HO Cl 
is to form a sulpho-acid, the.Cl of the chloride removing Hihfrom 
the body acted upon, and replacing it by the group HSO, ;Jit is 
only under certain conditions that both Cl and HQ are removed 
from the chloride, and a sulphobenzid-analogous compound 
formed. What these conditions are Dr. Armstrong hopes to 
establish by further experiments.—‘*On a Water from the Coal 
Measures at Westville, N.S,” by Prof. How. The contents of 
this papet bear upon the relation of the constitution of a water, 
and the nature of the geological stratum from which it takes 
its origin. The water above-mentioned comes from what Dr. 
Dawson terms the Middle Coal Formation of Nova Scotia, which 
includes the productive beds of coal, and whgch, according to 
the same authority, are destitute of properly marine limestone, 
The analysis of the wafer seems to bear out the latter assertion, 
since #he water is very poor in chlorides, j 


G&ologists’ Association, April 4.—The Rev. T. Wiltshire, 
M.A., F.G.S., president, in the chair. A paper by Messrs. 
Alfred and R. Bell was read, “On the English Crags, con- 
sidered in reference to -the Stratigraphical Divisions indicated by 
their Invertebrate Fauna.” In this paper the authors object to 
the present division of the crag series, and especially to all the 
beds which have hitherto been included under the term Red 
Creg being associated a Sec From paleontological and other 


That iron, when unprotected by combined carbon, . 





Lobley on the nomenclature at present in use, Prof. Morris, in 


and others, and advised the postponement of any alteration of 
the crag nomenclature“until the recent researches of Mr. Prest-e 
wich have been published. Several other members took part in‘ 
the discussion, after which Mr. A. Bell briefly replied.—A paper 
on South African Diamonds was then read bẹ Prof. Tennant, 
‘who exhibited a fine collection of specimens of these brilliants, 
as well as models of the largest which have been found. Amongst 
the interesting facts stated ıt was pointed out that in four years 
six diamonds, each weighing upwards of fifty carats, had been « 
found in Sout& Africa, while in the same period only one of a 
similar -weight had been obtained from:Brazil. The president 
expressed his belief that diamonds would ultimately be produced 
artificially. Prof. Morris inclined to the opinion that diamogds were 
of- vegetable origin, and thought they might have been produced 
from decomposed resins. The geological formation from which : 
‘diamonds are derived is very doubtful, as the stones are-found in ’ 
gravels and sands brought down by streams. Mr. Rabane, who 
has lately returned from the diamond-fields, gave a very interest- 
ing account of the. discovery of diamonds in the colorfy, and of - 
the operations now gomg on there. It appears that no less than 
1§0,000/. worth of diamonds have been pagsed for duty, and ' 
this amount, there is reason to believe, is not more than half of e 
the entire value of -the stones found during the past four years. 
The diamond country is, perhaps, 20,000 square miles ie extent, - 
and there are now 13,000 persons engaged in‘searehing for the' 
‘gems, Mr. Rabone expressed his conviction that after two or 
three months’ labour success lon«the part of a searcher was - 
certain, and corroborated Prof. Tennant’s statement as to the 
large proportion of heavy diamonds found. “Heeconsidered the 
discovery of diamonds in South Africa was intended to further e 
the spread of the human race, reminding the meeting that the | 
colony of South Africa is larger than France, while the popula-' 
tion is not greater than that of the city of Gmsgow.—At the 
next meeting of the association on the 5th May a paper will ke 
read by Mr. Henry Woodward, F.G.S., F.Z.S., “ On the Fauna’ 
of the Carboniferous Epoch.” 2 7 ` a ee 
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Norfolk and Norwich Naturalists’ Society, March at 
Mr, H. Stevenson was elected thé’President for the ensuing’ year, ` 
and the Rev. Joseph Crompton, who has filM€& the ghair’. - 
since the formation of the society was elected a “Vice-Presi-— 
dent. Mr. Thomas Southwell was elected secretary, and Mr, 
C. G. Barrett treasurer. The retiring President then read. an’ 
interesting address, setting forth what had been done by the’ 
society during the past year, and what should be its objects in ` 
the future, contrasting favourably the present state of scientific 
inquiry and the $pirit in which the search after ¢ruth is received, 
with that which prevailed in years that are passed, concluding ' 
with some remarks upon Darwin’s last book, the ‘‘ Descent of 
Man,” which he said should rather have been called the “Ascént 
of Man.”—After the President’s address, a letter was read from 
Mr. Stevenson, who was unable to be present, strongly reprobat- 
ing the practice of killing woodcocks in spring, when returning 
northwards to their accustomed breeding haunts. He deprecated 
the act as inexcusable, inasmuch as a March woodcock is tesgless `- 
for the table, and the shooting season being over, they are mostly .` 
killed by gamekeepers, whereas, if the birds. were allowed to` ` 
remain unmolested, many would breed in this country, every ` 
season affording fresh instances of their inclination todo so, ` 


` KILKENNY l 
Royal Historical and Archæological Association of 
Ireland, April 5.——Mr. P. Walters in the chair. The following 


evidence they conclude that the upper portions of the Red Crag | new Associates were elected :—~Rev. F. E. Hamilton, Messrs. 
ought to be associatgd with the Mammaliferons Crag, the Chilles- | R, O'Brien, Re W. Banks, W. F, Skene, J. H. Browne, J. 
¢ * C e. ® 
¢ ® 9 + 
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‘an interesting speech, referred to the labours of Mr. Charlswouth . - 
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J. Cramsie® W. E. B. Wyse, T. Atkêngon, J. O'Neill, and 
J. Martin, M.D. The following members were admitted as 


Fellows: — Hon. B. E. B. Fitzpatrick, Lieut.-Col, E. Cooper, : 
Captain Langton, Messrs. E. Shine, R. R. Brash, J. Watson,’ 


N. Ennis, .J. Digges, F. Coney, J. Hilf} J. E. Mmyler, and W. 
R. Molloy. Aw application from Mr. Justin McCarthy Brown, 
Hobart Towh, Tasnmnia, “that the Fournal of the Association 
might be given asea free grant to the Tasmania Library, Hobart 
Town,” was considered and granted. The Secretary, Rev. 
James Graves, reporte on bic ierores made with the restora- 
tion of St. Francis Abbey, Kilkenny, and pointed out the feces- 
sity for furtger subscriptions to preserve the “beautiful oldetower. 
ee on the present state of the ruins at Monasterboice, Co. 

uth, ey J. Bell, C.E., was read, ang the following. subscrip- 
tions, to commence forming a preservation fund, announced :— 
E. Fost, Bart., D. Dunlop, R. M. Bellew, C. Fortescue, M.P., 
and M. O’Reilly-Dease, M.P., 104 each; M. Branagan, 5/ ; 
Ress. Harpur and Campbell offered not on® to subscribe but 
also to collect subscriptions. The Chairman exhibited and de- 
scribed some more of the ancient record of the Corporation of 
Kilkenny.—Papers æad :—‘‘ On the exploration of Cranoges,” b9 
G. H. Kinaban, M.R.I.A., “On some iron tools and other 
antiquities found in the Cranoge of Comagall,” by W. F, Wake- 
man, M. R.I. A. 


CALCUTTA x 


Asiatic Society of Bengal, January 4.—The president, 
the Hon. T. B. Phear, exhibited some diagrams, showing the 
diurnal oscijlations of the barometer at Dalhousie during part of 
October 1870. He remarked upon these curves, and called 
attention to the part which the pressuie of vapour in the 
atmosphere was supposed to have in effecting the barometric 
oscilldtions.g Colonel Strachy stated that the opinion that the 
presence of vapour in the atmosphere had any important 
influence on the oscillations of the barometer was totally un- 
founded, and indicated the results of his own observations at 
various stations. —Mr., T. W. H. Tolbort communicated a paper 
ow the history, archeology, and natural productions of the 
district of Dera Ismail Khan, which will be published in the 
Journal of tae Society.——Babu Rajendralala Mitra read a memoir 
on the antiquity ef Tgdian archit@cture, in which he maintained 
the indigenoasness of the art-—-Mr. Wood Mason exhibited and 
described a very curious instanceof polydactylism: in a.-horse 
from Bagdad. This horse had on each fore-foot a supernumerary 
digit, furnished with an asymmetrical hoof, articulated to the 
redimentary metacarpals of the fourth toes; these digits con- 
sited of the usual number of phalanges. Figures of this curious 
malformation are given. » 

© 
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Academy of Natural Sciences, December 6, 1870,— 
Dr: Rus@henberger,e president, in the chair.—Professor Cope 
made some observations on a number of species of reptiles from: 
the Cretaceous beds of Kansas, which he had recently studied. He 
tated that the® specimens included pasts of lasmosaurus 
Latyurus Copee Polycotylus latipinnis Cope, Liodon proriger 
Cope, and two new Liodons, which he named Z, éetericus and 
pl. mudge. A third new Mosasatiroid of the size ofthe Z. Afudgei 
was described under the name of Clidastes cineriorium. It was 
stated t@ be much the largest species of the genus, and to.differ 
from the three now known in having the plane of the articular 
extremities at right angles to the long axis of the centra, and not 
oblique to it He described a third new Liodoy, of gigantic 
size, stating it to exceed by very much-the Maestricht reptile, and 
even the Mosasaurus brumèbzi 'Gibbes, which was till now the 
largest known species. He pointed out the characters of the 
vertebra, which were very much depressed as to the centrum, 
which measured 53 inches in diameter. It was allied to the AZ. 
brumbzi, but differed in having a strong emargination of the 
articular faces to accommodate the neural canal. He named it 
Liodon gyspelor. Prof. Cope also exhibited the humeri and 
fe of Lolycotylus, which weie like those of Pks/osaurus, 
«and measured eighteen inches in length.-—Mr. ‘Thomas Meehan 
exhibited several specimens of the Maclura aurantiaca; the com- 
mon osage orange, in which the plants were inarched together in 
pairs in a remarkable way. He said the osage orange was ew’ 
tensively grown as a hedge plant, and in digging up the one-year 
plants these united twins were usually found in the proportion of 
about one score in ten thousand. Double kernels were commgn 
occurrences in many seeds. There were double peaches, almonds, 
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ad double yolks in eggs. But these all hgd their separate seed 
coverings or membranes, and the yolks heir own albuminotfs 
env@lopes, consequently the separate embryos produced distinct 
plants. But these indicated that there had been two sepafate 
embryos under one seminal covering, and that the radicular por- 
éions 8f this double embryo, having no membrane to separate 
them, had inarched themselves together while passing to the 
ground. If this was the true explanation, he thought tlfere 
was no such case recorded. ‘That it was true seemed probable, 
from the fact that all the specimens were united in exactly the 
same manner, showing that time, place, and the circumstances 
of the union were uniformly the same. The scars showed 
‘that> there were four: cotyledons and two germs, and that the 
place of union was midway between the pairs gt cotyledons. 
From the base of the cotyledons extending the whole length of 
the Midicle, the union existed. The length of this united part 
'was from half an inch to one inch, according to the vigour of the 
plant. Another lesson he thought was afforded by these speci- 
‘mens, Dr. Asa .Gray had recently 1emarkgd, in S@iman's 
journal, that European botanists still believed what American 
;botanists had learned to doubt, that the radicle was a true 1001, 
‘rather than a moiphologised jcint of stem. Here was, he be- 
lieved, an illustration of the American view. These-:adicles, 
(which had evidently united together under the seed coat, had 
‘elongated.after protrusion, just as.a young shoot with all its parts 
‘formed in the bud elongates after the bursting of the bud scales. 
They-comprised the half inch, or inch united portions before re- 
ferred to. If- these radicular portions of the seed were of the 
mature of root rather than of stem, we might expect to see lateral 
‘fibres push from them, as:we do see fiom the true roots, 
which staitout below the union. But these parts are as free 
from rootlets as any portion of the true stems above the coty- 
ledon points, indicating, as had been suggested, that their pro- 
perties were rather of stem than of root. 


December 20,—Mr. Vaux, vice-president, in the chair.—Prof, 
Leidy directed attention to a preparation of the trunk of an 
adult male subject, from the dissecting room of the University, 
‘in which all the viscera were reversed in the or@é& of their usual 
‘position, The heart is reversed in position with its apex directed 
to the right. The aorta descends on the right side; and the 
cave: are placed on the left,of the vertebral column. The liver is 
placed inthe leff, the spleen in the right side. |The stomach is 
reversed, and the’ laige intestine commencing in the left iliac 
region terminates in the rectum from the right side. 


December 27.—Dr. Ruschenberger, president, in the chair.— 
Prof. Leidy called attention to an interesting geological pheno- 
menon in the vicinity of Wayne station on the Germantown Rail- 
‘road, about three miles from Philadelphia.- At the point where 
Wayne Street cuts through a fold in the micaceous schists of this 
‘district, ‘there occur huge imbedded boulders of very hard compact 
‘hornblende rock. ‘The matrix of mica schist has the appearance 
of an altered-argillaceous slate, and rapidly decays on exposure. 
The hornblende rocks are thus left protruding above the soil, and 
‘would be difficult to account for if atteñtion had not previously 
ibeen called to them in place. As occurring in the schist, they 
are rounded upon -their ‘corners‘and edges, and smooth upon the 
‘sides. 
Ithat they constiluted a part of a primitive surface formation-—per- 
haps the ‘original earth crust—which was broken up before the de- 
‘position of*the metamorphic rocks which make up the azoic. 
rocks of undetermined geological age, overlying the south-eastern 
‘angle of Pennsylvania ; and that by steam and current actions, ` 
perhaps in part'by glacial, they were brought into the shape of 
boulders at a time anterior to the deposition of the sedimentary 
mica schists.. And it is a fact of interest in this connection that 
‘the highly garnetiferous mica schists of this district, are charged. 
iwith dodecahedral garnets, which have: probably belonged to pre- 
‘existent rocks, inasmuch as their angles and edges are rounded : 
off, and the crystalsereduced to an almost giobular form. This: 
-is true of the garnets while still firmly imbedded in the mica 


I. 
ver, a wide area. ; or 


eee and applies to the garnetiferous mica schists extending 


1 ‘. f : 
;. American Philosophical Society, Februaty 17.---Dr. 
iEmerson read a paper ot the Lunar Influence, in its supposed 
relation to meteorological phenomena, combating views favour- 
‘able to the existence of such influence. 


' March-3.--Prof. Cope read a -paper ‘On the occuiience ci 
oal Cobittz in Idaho.” -A paper by Thomas Bland was reg 
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‘It does not appear an improbable conjecture to suppose ' 


eand thé islands to the south. He came to this conclusion from the® 
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“ On the geology and§ physical geography of the West Indies, 
k = 7} 
with reference to thefMistribution of mollifsca.” He stated that 
the Jand shell faunas of Porto Rico and the Virgin Islands, Som- 
brero, Anguilla, St. Martin, and St. Bartholomew, are closely 
allied, and may be called distinct from that of Haiti on the west 


factg of distribution, and now finds corroborative evidence from 
the depth of water An elevation of the bank on which’ Porto 
Rico and the Virgin Islands stand (to and including Anegada) of 
less than 40 fathoms would make one island of the whole. An- 
guilla, St. Martin and St. Bartholomew stand on one bank, 
and a similar elevation would unite them; there is deep 
waters around Sombrero. The fauna of the group is Mexi- 
can and Centeal American, with peculiar genera not repre- 
sented in the islands south of the Anguilla bank, There 
are genera represented in Cuba and the Bahamas, Haiti, 
Porto Rico, and the islands on the Virgin and Anguilla banks, 
but not gn the islands south. One Strophia fossil in Sombrero 
and in $t. Croix recent in the others. The depth of water 
between St. Thomas and St. Croix is 2,000 fathoms, telling of 
long separation. 
which embraced the Anguilla bank in its southern limit. Bar- 
buda and Antigua stand on one bank, St. Eustatius, St. Kitts, 
and Nevis on another, with land shell fauna alliance with Guada- 
loupe, Dominica, Martinique, and Barbados—that group by their 
fauna connected (not a few species in common) with Guiana— 
water over 1,000 fathoms deep between Dominica and Martinique, 
and the latter-and St. Lucia and St. Vincent. Now Trinidad and 
Tobago (both on soundings) Grenada (300 to 400 iathoms between 
it and Trinidad), the Grenadines (all on one bank with Grenada), 
and St. Vincent (1,300 fathoms between it and St Lucia) have 
peculiarly the fauna of Venezuela. Bulimus proper (South 
American) is only found on those islands and St. Lucia. The 
greatest depth between St. Vincent and the Barbados is 1,218 
fathoms, and between the latter and Tobago 1,060. These facts 
point to an extension of the South American continent, say from 
north of the Amazon River to a point west of Trinidad, and 
northerly to Barbuda, the west side (now Trimidad, Tobago, 
Grenada, Grenadines, St. Vincent, and St. Lucia), having the 
Venezuelean fauna, and the east side (now Barbados, Martinique, 
Dominica, Guadaloupe, Antigua, &c.)-having the Guiana fauna — 
Prof. Cope read a paper entitled ‘‘ Supplement.to the Synopsis 
of Extinct Batrachia and Reptilia, &c.,” m which several extinct 
reptiles were described. Portions of the jaws and teeth of one 
of these from New Jersey were exhibited. It was named Zzodon 
sectorius, and was characterised by a greater amount of compres- 
sion of the teeth than in any certainly known Mosasauron, the 
crown resembling those of some sharks.—Piof. Cope read a 
paper ‘On extinct forms of fishes of the neotropical region.” 
Two new genera, Prymnates (Clupeide) and Axnedopozon 
(? Characinidæ) were determined. He also exhibited some 
fossil Batrachia from the Carboniferous of Linton, Ohio, obtained 
by the Geological Survey under Prof. Newberry. One a specimen 
of Sauropleura remex Cope presented a well-developed hind limb. 
Ocestocephalus añphiumimus was branchiferous, and probably 
limbless. Another fossil; representing a new genus, was réferred 


to as Conchiocephalus pisctus Cope., It had two operculum-like 


bones on the sides of the cranium, the teeth obtuse and in brushes ; 
the size of Protozopsts.—Myr. Pliny Earle Chase read a paper on 
American and European. rain-falls, showing an opposition at 
different seasons of the year, analogous to that which he had 
pointed out at different periods of the lunar month. Comparing 
the quarterly rains at Lisbon and at Philadelphia for the sixteen 
years, 1855 to 1870 inclusive, he found that the half years which 
were the most rainy at one station were the least so at the other. 
He‘also found that, in ten years out of the sixteen, an annual 
rainfall above the average at one station was accompanied by 
one below the average at the other. Mr. Chase also communi- 
cated some of the results which he had obtained by a discussion 
of the meteorological observations of the Sig@al Service Bureau, 
United States War Department. Perhaps the most important of 
hisedeductions were the following :—({1) The greater importance 
of the barometric gradients than of the isobars, in taking 
American forecasts; (2) the great frequency of anti-cyclonic 
storms in the United States; (3) the probable origin of a large 
proportion of our storms m the blending of the polar and equa- 
torial currents, near the latitudes at which the general tendency 
of the winds changes its direction ; (4) the greater severity and 
briefer duration of cyclonic commotions than of those which 
ak primarily anti-cyclonic. ° 
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These facts point toa large sland or continent, | 


-LONDON INSTITUTION, at 12 —Annual Meeting of 
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B@OKS RECEIVED s 


ExGLISsH.—Fragments of Science for Unscientific People: J.”Tyndall 
(Longmans) —Classical and Prehistoric Influences upon British History, pt’ 
n: 5 Bannister (Longmaus)—Bntish Rainfall for 1870: G. J. Symons 
eo a Meteorological Magazine for 1870 (Stanford),—The 

egimning: its When @nd its How: M Ponton (Longotans) ~The Poor 
Artist: K. H Horne(Van Voogt) ~Hali-crown Saturday aftegnoon Rambles 
round London: H. Walker fodder, Stoughton, ani Co).—-A Sketch: 
Romance of Motion: A bee (Longmans).—What is Intlustral and Techni-¢ 
cal Education? two Orations by Dr John Mill (Simpkmm and Co ). 

Forties —fhrough Willams and® Norgate)-@Die Elektromagnetische 
Telegraph: Dr Schellen (2 vols ). bad 
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THERSDAY, APRIL 20. noae $ 
Rovat Society, at 8 30 —Note on the Circumstances of the Transits of 
Venus over the Sun's Disc ın the years 2004 and zo12: J, R Hing §-R S. 
~-On the Existence and Formation of Salts of Nitrous Oxide: Dr. E. 
Divers — Research gp a new group of Colloid Bodies containing Mercury, 
and certain members o the series of Fatty Ketones: Dr J. E. Reynoftis 
SOCIETY OF ANTIQUARIES, at 8.30. On the Original Purport and Use of the 
Galilee of Durham Cathedral W. White, F.S A, ; 
anes Society, at 8 —Notes on Mr Murray's paper on the oe a 
elations of the chief Coleopterous Faun: Roland Trimen, F.L.S. 
CHEMICAL SOCIETY, at 8. 
ROYAL INSTITUTION, at 3.—On Sound: Prof. Tyndall, 
FRIDAY, AYRIL 21, - 
ROYAL ĪNSTITUTION, at 9 —On the pre-Socratic Philosophy: Prof. Blackie, 


F R.S.E. ( ] 
SATURDAY, Apri. 22, 


Roya. ScuooL or Mines, at 8.—Geology : Dr. Cobbold. 

ROYAL INSTITUTION, at 3.—On the Instruments Used in Modern Astro- 
nomy: Mr Lockyer, á & 

MONDAY, APRIL 24 

Roya GEOGRAPHICAL SOCIETY, at 8 30. 

INSTITUTE oF ACTUARIES, at 7 ~~On Industrial Assurance: H., Harben. 

LONDON INSTITUTION, at 4.—On Astronomy: R. A, Procter, F& AS. 
(Educational Course ) bd 

SOCIETY or ANTIQUAKIES, at 2.—-Anniversary Meeting. 


TUESDAY, APRIL 25 
Roya Institution, at 3 —On the Geology of Devonshire, especially of the 
New Red Sandstone System: William Pengelly, F.R.S. ` 
WEDNESDAY, APRIL 26. e 


GxoLocicat Socizry, at 8.—On a new species of Coral from the Red Crag 
of Waldringfield: Prof. P. Martin Duncan, F R S, E GS -Notes on 
the Minerals of Strontian, Argyll@ire: R. H Scoty F-R-S, F.G.S — 
On the probable origin of Deposits of “ Loess ” in @lorth China and Eastern 


‘Asia: T W. Kingsmill, of Shanghai a Mi 
SOCIETY OF ARTS, at 8 —Phothg apy in the Printing Pr being a De- 
scription‘of the Working of the Hehotype Process: Ernest Edwards. 


Roya. Society or LITERATURE, at 8 30.—Onethe Classical Names of 
Rivers : Hyde Clarke.—On Shakespeare’s Birthday: €. M. Ingleby, LL.D. 
roprietors. e 
THURSDAY, ÅPRIL 27. 
Rovar SocCIETY, at 8.30. _@ 
LONDON INSTITUTION, at 7 30.—-On Economic Dory: Prof. Bentley. 


Roya. INSTITUTION, at 3 —On Sound: Prof. Wynd ý 
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THE HOPE OF ARANCE 


A PAPER*which M Henri Sainte-Claire Deville has 

recently laid before the Paris Academy.of Sciences 
is in“dur opinion of such high importance that we make 
nme apology for placing it in griginal before our readers. 
It runs as follows = 


“La science a joué un grand et terrible rôle dans les 
défaites que nous venons de suir. Les découvertes 
d'Ampère, les travaux de nos mécaniciens militaires ont 
été cruellement utilisés contre nous. Enfin, lorganisa- 
tion libéralé des universités allemandés a été mise au 
service de passions haineuses dirigées contre notre pays. 
Aussi dit-on de tous côtés et avec raison que c’est par la 
science que nous avons été vaincus. La cause en est dans 
la régime qui nous écrase depuis quatre-vingts ans, régime 
qui subordonne les’ hommes de la science aux hommes de 
la politique et de l'administration, régime qui fait traiter 
les x Pa de la science, leur propagation, leur enseigne- 
ment, et leur application par des corps ou des bureaux ott 
manque la compétence et par suite Pamour du progrès, 

“ Aujourd’hui, messieurs, il est temps d’agiter publique- 
menè les grandes questions. La réserve modeste 
pratiquée trop souvent par un trop grand nombre des 
membres de cette Académie serait une faute grave en ce 
‘moment, ane faute sans excuse. . 

“Dans des temps calmes beaucoup d'entre nous avaient 
pu se ménager dans leurs cabinets ou leurs laboratoires 
cette, Vie studieuse rendue si douce et si facile’ par 
Véloignengent des homrffies et de leurs débats intéressés, 
Il estede notr® devoir aujourd’hui d'intervenir tous active- 
ment et directement dans les affaires du pays, et de con- 
tribuer-de tqujes nos forces à une régénération par le 
savoir dontela France exprime partout la nécessité, 

- “Dans les temps difficiles, le pays a trouvé chez les 
membres de cette Académie, et dans ?Académie tout 
entière, le eo absolu sur lequel il avait le droit de 
compter. Nosgéances, si bien remplies pendant la ie 

es 
services mêmes, l’autoritéemorale que nous devons à notre 
origine qui estd’élection de chaque membre par ses pairs, 
tout, messieurs, nous oblige de contribuer à cette régéné- 
ration dy pays par l'initiative de chacun, par l’action dela 
compagnie tout entière. 
“J'ai Sonc Vhonneur de proposer à TAcadémie 
d’admettre à Pordre duejour de ses séances les grandes 
questions du développement et de Venseignement de la 
sgience en France et toutes Jes questions d'intérêt général 
qui concernent la science et les savants. 

“ Par exemple, la France posséde de grands et glorieux 
corps scientjfiques dont quelques membres ont constam- 
ment siégé dans cette Académie. Quel service nous 
rendrions, si nous pouvions faire dépouiller ces grands 
corps de lenveloppe politique, administrative ou fiscale 
qui les étouffe, qui met en péril le recrutement de la science 
parmi eux et dans les écoles célébres qui leur servent de 
pépinières. 

“ Je le répète; je demande à mes confrères d'élargir le 


~a Ecele de ses communications et d’y faire entrer toutes les 


questions d'intérêt scientifique, de quelque ordre et de 
quelle que nature qu’elles soient, de quelque part qwelles 
viennent, 

“ Des commissions choisies dans nos sections et®quel- 
quefois dans les autres classes de PInstitut, devraient 
préparer, résumer et rédiger au besoin comme des væux 
ou. des décisions académiques les délibérations de la 
compagnie, 

“Sous cette forme nouvelle, qui exclut toute integvention 
dans lés affaires du gouvernement (car les affaires d’in- 
struction putblique ne sauraient plus être- politiques), nous 
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| ferons arriver les conseils de l'expérience et du savoir, et, 


jespére, toutes les vérités utiles à la connaissance directe, 


du pays tout entier,” ° 


It is not our purpose to inquire how ttue may be M, Deville’s ¥ 


idea that the success of the German arms has been due 
to the more vigorous pursuit of science in Germany ; 
but we may remark that it is certain that Ít is tMe 
distinct and emphatic belief of the most, eminent scientific 
men of France: itis our clear duty, however, to inquire 
whether we are in a better condition in this matter than 
France was a year ago. ` 

First. Are our men of science sygbordinaled to place- 
seekers or politicians who, according tọ M. Deville, 
lack competence, and therefore the love of progress ? 
It is a question even whether we have even reached 
this stage! In England there is absolutely no 
scientific organisation whatever, no minister whose 
duty it is to care one jot for science, no one man 
in office to whom either scientific instruction or the 
advancement of science is of the least interest—unless, 
perhaps, we except Mr. Lowe, and we all know in what 
point of view he from time to time turns from his more 
important avocations to deal with such questions. 

So that on this point there is no comparison between 
the two countries. The French have an organisation, the 
working of which, according to their own showing, has 
been entrusted to incompetent politigjans. We have no 
organisation whatever—which, perhaps, is a blessing, 1f we 


should be compelled to imitate the French plan—but we. 


very often have to pay very dear for blessings, and this 
certainly is one which the sooner we get rid of the better. 
‘Let us now pass from the disease to the remedy. M. 
Deville proposes that the French Academy should at once 
take up all large questions connected with the advance- 
ment and teaching of science (and we are glad to see that 
M. Deville does not put the cart before the horse, as is 
too much the fashion here) in order to liberate it from the 
political, administrative, and fiscal fetters which now para- 
lyse it and to enable the country to make the most of 
every scientific idea or effort. 
. As we understand this proposal, M. Deville wishes that 
the Academy of Sciences should interest itself not only 
in abstract Science, and in the teaching of abstract 
Science, but in all the scientific inquiries or departments 
of all branches of the administration. To what extent 
interference is proposed in this latter case we have as yet 
no means of knowing, but it is easy to see that the further 
this goes the better it will be for the nation. Two mat- 
ters which have recently occurred in England, to which 
we may refer parenthetically, will, we venture to think, 
strengthen our assertion, We shall not be contradicted 
when we state that if the Scientific Committee recently 
appointed by the Admiralty—a Committee which tontains 
among its members Profs. Sir Wm. Thomson and Ran- 
kine--had been in existence when the Caféazz was built, 
instead of being appointed after that costly ship had 
simply turned bottom upwards because it was top heavy, 
we should now be the richer of a noble ship and five 
hundréd men. And yet—and yet-—we believe this Com- 
mitteé is only a temporary one. Take another cade: A 
Commission was recently appointedgto inquire into the 
Education of the Army. Was there a man of Science 
upon it? Certainly not. And what was ope of the first 
‘ DD. 





things tat came out of that Commission’s report? This, 

namely, that most of the’ teachers of Science in the 

Arny Schools received notice to quit. England, on the 
wiigh authority of Lord Northbrook, did not want a Scien- 

tific Army. 

All this by the way. We have referred to these in- 
stances, in order to show that the various departments 
of the Administration want scientific control here as is 


in France—that M. Deville’s suggestion is of value here 
as there. - 


Now, assuming that the suggestion is a vital one, or 
even that it is an important one, and that it is good 
for Englangas for Brance, and we shall gladly open our 
columns to a discussion on these points ; the question 
arises—is it possibleto adopt it here? 

We are met at once by the different conditions of the 
French Academy of Sciences, and our own Royal Society. 
The Academy is a large paid body ; our Royal Society 
is a small unpaid body, and the work, which M. Deville 
considers so necessary for the regeneration of France, 
and which many consider necessary for the salvation of 
this country, is no temporary or small affair. The labour 
would be great, enormously great at first, and, moreover. 
would be a never ending one. To impose such alabouras 
this ona private body, which was constituted for entirely 
different purposes, would simply be to destroy that private 
body altogether, and it would be both unwise and unjust 
for such a body toamdertake it, unless each member had 
ample means and no occupation. so that all his time and 
energy might be devoted to the task. 

We think, then, that for these and for other reasons, 
not far to seek, it is impossible for our Royal Society to 
play permanently the vé/e here which M. Deville has sug- 
gested to the Paris Academy. 

But here, at length, is a grain of comfort. -We:have 
in England, at the present moment, a body at work, which 
if the generalideas of the power entrusted to it be correct, 
may perform those very services for England which M. 
Deville so loudly calls for—a call which all men of science 
doutre manche re-echo—in the case of France. We 
refer to the Royal Commission on Scientific Instruction 
and the Advancement of Science, on which body, we 
take it, has devolved just such a general overhauling 
of all matters scientific within these realms as M, Deville 
has proposed—=a herculean task, but a noble one 
if done well, and a task which will not be well done 
unless it is indicated how England can be put in a position 
second to no other nation so far as Science is concerned, 
a position that she certainly does not occupy at present. 

But supposing all this done, we must have something 
more. We must have some permanent machinery, and 
having this we fust have the scientific men mindful, above 
all other things, of the interests-of science, and then our 
politiciafis will hear no uncertain sound as to the merits or 
demerits of State.aid to the higher education. A nation, 
as a distinguished ‘foreign savan has- recently said, must 
endow science until that nation stagds first (1) in ab- 
Mract Science, (2) in the applications of Science 
generally, and (3) in the amount of knowledge -possessed 
by State servants of all classes. When-she has achieved 
this point the-question-of continuing State aid maf pro- 
perly-be discussed—enot till then. To this let us add that 
apart from the question of State-aided Sciencethat nation 
will-stand highest which, ip -addition to the above condi- 
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tions, calls into her councils her men of Science, and 
becomes a Scienc@aidgd Sfate, EDIFOR 
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N a paper, read March 30, 1871, before the Royal 
Society, and just published in the Proceedings, Mr. 
Galton gives the results of his interesting experiments on 
the inter-transfusion of the blood of distinct varieties Sf 
rabbits. These experiments were undertaken to test 
whether there was any truth in my provisional hypothesis 
of Pangenesis. Mr, Galton, in recapitulating “the 
cardinal points,” says that the gemmules are supposed 
“to swarm in the blood.” He enlarges on this head, and 
remarks, “ Under Mr. Darwin’s theory, the gemmules 
in each individual must, therefore, be looked upon as 
entozoa of his blood,” &c. Now, in the chapter on Pan- 
genesis in mye“ Variation of Animals and Plants under 
Domestication,” I have not said one word about the blood, 
or about any fluid proper to any circulating system. It 
is, indeed, obvious that the presence of gemmules 
in the blood can form no necessary part of my 
hypothesis ; for I refer in illustration of it to the lowest 

animals, such as the Protozoa, which do not possess loo 
or any vessels ; and I refer to plants in which the fluid, 
when present in the vessels, cannot be considered as true 
blood. The fundamental laws of growth, reproduction, 
inheritance, &c., are so closely similar throughout the 
whole organic kingdom, that the means by whigh the 
gemmules (assuming for the montent their gximence) are 
diffused through the body, would probably be the s@me in 
all beings ; therefore the means can hardly be diffusion 
through the blood. Nevertheless, when I*figst heard of 
Mr. Galton’s experiments, I did not sufficiently reflect on 


the subject, and saw not the difficulty of believing in 


the presence of gemmules in the blood. $ have said 


. (Variation, &c., vol. iis, p. 379) that “the g¢mmules in each ẹ 


organism must be thoroughly diffused ; nor does this seem 
improbable, considering. their minutegess, and “he 
steady -circulation of fluids throughout the body.” 
But when I used these latter words and other similar 
ones, I presume that I was thinking of the dffusion of 
the gemmules through the tissues, or from cell to cell, 
independently of the presence of vessels,—as in the re- 
markable experiments by Dr. Bence Jones, in whigh 
chemical elements absorbed by the stomach were detected 
in the course of some minutes in the crystalline lens of 


the eye; or agaifi as in the repeated loss of colour and ` 


its recovery after a few days by the hair, in the singular 
case of a neuralgic lady recorded by Mr. Paget. Nor 
can it be objected that the gemmules could not pass 
through tissues or cell-walls, for the contents of each 
pollen-grain have to pass through the coats, both of the 
pollen-tube and embryonic sack., I may add, with respect 
to the passage*of fluids. through membrane, that they pass 
from cell to cell in the absorbing hairs of the roots of 
living plants at a rate, as I have myself observed under 
the nficroscope, which is truly surprising. 

When, therefore, Mr. Galton concludes from the fact 
that rapbits of one variety, with a large proportion of the 
blood of another variety in their veins, do not produce 
mongreised off$pring, that the hypothesis of Pangerfesis 
is false, it seems tome that Bis conclusion is a littl® hasty, 
His words are, “I have now made experiment’ of trans- 
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fusion and cross circulation on a large scale in rabbits, 
and have arrived at definite results, megativing, in my 
opinion, * beyond all doubt the truth of the doctrine *of 


Pangenesig.” If Mr. Galton could have proved that the 
reproductive elements were contained in the blood of the 
higher animal$, and wére merely separated or collected 
by the reproductive glands, he woyld have made a most 
impoftant physiological discovery. As it is, I think every 
one will admit that his experiments are extremely curious, 
and that he deserves the highest credit for his ingenuity 
Ant perseverance. But it does not appear to me that 
Pangenesis has, as yet, received itsdeath blow; though, 
from presenting so many vulnerable points, its life is 
always in jeopardy ; and this is my excuse for having said 
a few words in its defence, CHARLES DARWIN 


THE NEW HOSPITAL OF ST. THOMAS 
Il, 


HE large wards of the Hospital contained in the 

° several flats of the Blocks 2, 3, 4, 6, and 7* are 
rooms of noble dimensions. In the second, third, and 
- fourth floors, each ward is more than rooft, long, 38ft. 
wide,“and sft. high; and as this space is designed for 
the accommodation of twenty-eight patients, each patient 
Will have more than 2,000 cubic feet of-air to his own 
share, irrespective of change by ventilation. But the 
arrangements for warming and ventilation are also very 
compkete and admirable,’ The entire building is, in the 
first instarice,evarmed to a certain extent by pipes which 
receive supplies of hot water from large boilers fixed in 
the basements, of each block of building. These heating 
pipes are expanded into broad radiating coils here and 
there where immediate increase of warmth is desired: 
There are two of these radiating coils to each ward, 
But in addition to these, there are also in each three ope 
@fire-places situated in the central line of the ‘floor, and 
; sending circular iron chimneys or flues up through the 
ceiling, Theg® columnar iron chimneys are, how- 
ever, double. Each has an inner central pipe, and an 
outer invésting sheath. The innér pipe carries up the 
smoke of qhe burning fuel ; the outer case collects all the 
effete and used-up air ef the chamber, and discharges it 
with the smoke at the outer orifice above the roof, the 
central heated pipe being an efficient cause of a steady 
up-cast, The final outflow of both smoke and impure air 
is by the square turrets, which are seen from the outside as 
a part of th ornamental finish of the roof. The fresh 
air is brought from the outer wall beneath the floors, and 
is discharged into the wards through the heated casings of 
the fire stoves and radiating coils. This double plan of 
warming, partly by radiating hot pipes, and partly by open 
fire places, is the very perfection of efficiency and comfort. 


eVate residences in England are almost always uncom- 


fortable in very. cold weather, however liberal may be the 
consumption of fuel, because the larger and brisker the 
fires, the more intolerable are the indrafts of co 
The cylindrical smoke pipes run straight up from base- 
ment to roof through the entire series of floors, so that 


when the flues require cleansing, a kind of plug is ramoved. 


‘from the bottom of the pipe, and the entire accumulation 
e 


L-9.. .* Seé plan in NATURE Np. 63, B. 202, 


tomfort or cleanliness of the several wards above. . 
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of soot is brought down at once into one of the cellars of 
the basement, without causing any interference with the 


There are nurses’ chambers on either sideof the entrance 


of each large.ward; and at each sfde of the farther end‘ 


corresponding turrets, or corner rooms, containing lava- 
tories and baths on one side, and closets on the other 
with convenient little shoots, which are to convey the dust 
of sweepings and the soiled linen of the patients dowh at 
once to the ‘offices in the basements, Near the nurses’ 
chambers there is also a-large square lift, worked by 
hydraulic power, to be used in conveying patients and 
supplies of all kinds, up and down between te projecting 
corners, or turrets (at 4 4 on the plan), At the further ex- 
tremity there is a most delicious open-air balcony looking 
over the cheerful river, with ready access to it from the 
windows of the wards. 

Block No, 9, being designed for the reception of infec- 
tious and contagious diseases, is differently planned. 
There are smaller wards on each side opening from a cen- 
tral stair-case and landing. Between the Blocks 2, 3, and 
4, and between 6, 7, and 8 (at a, a, on the plan) are 
low buildings rising in broken and ornamental form from 
the general line of the connecting corridor, which will be 
used for the residence of officers of the establishment. 
Connected with the upper part of these, there is.a fine 
surgeons’ operating theatre at each side of the building, 
one for males and the other for females; These are 
entered from the light and airy glazed corridor of the 
second floor, and have retiring-rooms for patient and 
surgeon, and a direct way to a pleasant open-air flat roof 
looking out over the river. 

In communication with the great connecting corridor 
there is a perfect maze of offices and conveniences, ap- 
proached by an accident-receiving porch abutting on the 


‘Lambeth Road. There are receiving-rooms for out-pa- 


tients and for surgical cases and accidents, dispensaries, 
and a long range of small private rooms for the medical 
and surgical officers, clerks, and dressers. The Adminis- 
trative Block, No. 1, is entered from the Westminster 
Bridge Road by two flights of steps, one leading to the 
private residence of the Treasurer of the Hospital, and the 
other to a large Council hall looking out by a balcony 
upon the river, and to Committee rooms and other offices, 
which are to be connected with the other departments of 
the establishment by lines of electric telegraph. The 
general entrance of the Hospital is from the Lambeth 
Road, leading to a spacious hall in the central block, No. 
5, above which is the Chapel of the Hospital, a vaulted 
building of fine proportions and very chaste design. This 
block will be finished towards the river front, where it is 
set back or recessed from the line of’ the dther: -blogks, by 
an ornamented face which looks out on an enclosed space 
or central court, From this court the prospect to the 
river is between the pillars of an open colonnade, Bearing 
in the centre a group of sculptured figures, of which the 
chief will be the statue of Edward the oi the royal 
founder of the Hospital. = 

Block No. 9 has much more the appearance of a 
church, or chapel, than the central building. It is of low 
elevation, compared with the other blocks, and- hag forna- 
mental arched windows of large size; and at. the corner 
there is a square tower, half steeple, half. pagoda, which 
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is altogether suggestive of a campanile. It is only when 
the eye is carried along the general range of the buildings 
eand it is noted that this tower is simply the architect’s 
contrivance for raising the chimney turret in the case of this 
lower erection to the same height as the chimney turrets 
of similar aspect on the higher blocks, that the idea 
dawns upon the observer that this building may havea 
bas different purpose to perform than affording accom- 
modation for religjous worship and service. It is, indeed, a 
temple for the dead rather than for the living. . It is pro- 
perly the Museum and Medical Schools of the Hospital ; 
and the lofty tower will be employed to waft the vapours 
of effete corporeal mortality well up into the purifying 
atmosphere. Its interior will be warmed by hot-water 
warmed air to feed the combustion of the open fires. 
This evil is entirely obviated by this plan of having half 
pipes and radiating coils, to cause a strong up-cast ; and 


_ will gather the air from brick channels of escape which per- 


meate all portions of the building. The most surprising 
thing about this terminal block of the Hospital is the vast 
amount of accommodation that has been got out of it by 
dint of good package and clever arrangement. It looks 
like a tolerable-sized chapel, and might really be no more, 
yet it really contains a very capacious Museum, four large 
Lecture Theatres, a Chemical Laboratory, a Dissecting- 
room, mortuary chambers, and students’ halls. It is, in fact, 
one of the most commodious and best ordered Medical 
Schools in the Megxopolis. i 

There-is a long tunnelled way under ground, running 
to the chambers for the dead in this building, from the 
several Hospital blocks, from one part of which a branch 
passage leads to the wash-house and laundry.. One of 
the mortuary rooms is to be arranged as a sort of Morgue, 
or reception room for friends who come to pay a last visit 
to the dead; and a pair of large gates opening upon the 
Lambeth Road will admit the hearse to this portion-of the 
Hospital, when it comes to claim those portions of the 
remnants of vitality that have not found another mode of 
escape’ through the campanile tower. This “ old mor- 
tality ” end of the Hospital nestles curiously close under 
spiritual over-shadowing. It is only separated from, the 
battlements of the Archbishop’s palace at Lambeth by the 
stables and coach-house of the Treasurer of the Hospital, 

The new Hospital of St. Thomas promises to be one 
of the most complete and efficient of the hospitals and 
medical schools of the metropolis. R. J. M. 





ZOOLOGICAL TEXT-BOOKS 


General Outline of the Organisation of ihe Animal 
Kingdom ang Manual of Comparative Anatomy. By 
Prof? Rymer Jonesg F.R.S. (Van Voorst.) Fourth 
- Editien. 1871. 

A Manual of Zoology for Students. By Dr. Henry Alleyne 
Nicholson. (W. Blackwood and Sons) 1870. 


HE mass of information which js continually and 
eA rapidly accumulating in every department of Natural 
Science, renders it increasingly desirable that every manual 
writer should zealously aim at combining terseness with 
accuracy, and, by a well-chosen selection of the moŝt im- 
portant facts, exhibigthe results of the more recent acquisi- 
tions of science. 
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In the ponderous volume of 886 pages, | 


which now replaces the long-known “Comparative 
Anatomy” of Pf. Rymer Jones, the very opposite 
chirracters are painfully congpicuous, and we sincerely pity 
the student who has regourse to it for his instruction in 
zootomy. Not but what the book is both highly instructive 
and interesting, and exhibits con$picuousl¥ the learning, 
patience, apd zeal “6f its accomplished author. For all 
this, however, the youth who gets up his zoolog¥ and 
comparative anatomy fromgt, will find himself out of joint 
with and wanting, as regards the zootomy of the present 
day, while he will have wasted time over comparatively 
useless and antiquatefl details, 

The Rotifera are, indeed, strangely located, being 
described in one chapter with all the Crugtacea except 
the Cirripeds, which latter are placed apart in a separate , 
chapter. A still more important defect, however, and one 
almost incredible, is the complete omission of all reference 
to the Rhizocgphala. After this it is not surprising that 
no notice is taken of those recent discoveries as to larval 
Ascidians, which seem to indicate a genetic affinity be- 
tween them and the Vertebrata, and which are now made 
familiar to all by Mr. Darwin’s “Descent of Man.” 
This is the more remarkable, as at p. 666 the author | 
speaks of the Amphioxus as in some respects reserebling 
Ascidians, and being thus connected with the Mollusca. 
Another singular and conspicuous blot is the location af 
the Brachiopoda between the Lamellibranchiata and the 
Gasteropoda. 

When we come to the great Vertebrate division of the 
animal kingdom, we are again®painfully impressed by 
defects and shortcomings, which sometimes must wad to 
downright error on the part of the unlearned reader. 

The Batrachians are lumped togethe? *wjth the true 
Reptiles in one class, and the student could hardly gather 
from Prof. Rymer Jones’s pages that the true affinities of 
the former are with fishes, while the fatter, are closely 
related to birds. In the general index ewe read “ Com- 
parison between Birds and Reptiles, p. 760, sec. 2,032.” 
We turn to the page and section indicated, expectin® to 
find a succinct statement of the results arrived’ at by 
Profs. Huxley and Cope._ In reality we find buta meagre 
statement of the obvious physiological contrasts bétween 
the two classes. d ° 

Owen’s hypotheses as to the essential nature of the ver- 
tebrate endoskeleton and its several parts, are given with- 
out criticism or discrimination, as if they were views uni- 
versally received and recognised, But there are positive 
errors Which itis difficult to stigmatise too strongly, 
Thus, in’spite of Prof. Huxley’s papers, it is gravely 
asserted of the terminal caudal vertebrz of homocercal 
fishes, that they “are commonly blended together, and 
shortened by absorption, whilst both neural and hamat 
arches remain with increased vertical extent, and indicate 
the number of the metamorphosed and sbliterated n- 
trums !” ae 

Of Prof. Owen’s hemal cranial aches: it is said 
that his labours “have satisfactorily revealed their real 
nature, and established deyond a douèt (the italics are ours) 
the alliances which exist between the elaborate structures 
in question and the arches which exist under singular 
conditféns appended to the vertebral segments of the 
trunk.” ° 

At the other end of the skeleton all the valuable re- 
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searcħes of Mr. Parker, Prof Huxley, and anteced&f 


Continental authors are ignored, and the essential affinity | Polyzoa, and removed from th 
between the embryonic mammalian skull and its perma® 


nent condition in Batrachianseand cargilaginous fishes is 
passed ĝver in silence. j ° 

Similar intompleteness is*to be found in treating of 
single organs in single classes, Thas, in speaking of the 
swimming bladder, itsehomology with the lung is only 
faintly alluded to in terms hardly of approval, afid nothing 
is sat of its interesting condition in Polypterts. 

ås to Birds, the inquirer who consults this manual only 

will fail to acquire any really &dequate knowledge of the 
tl&ss, from the absence of all description of its two very 
distinct existing types—the struthious and the carinate 
birds. As regards the omission of any notice of the 
Archzopteryx, it may be pleaded that it is a fossil form ; 
still a manu&l of zoology must be reckoned as singularly 
incomplete which fails to call attention to a form so im- 
portantly aberrant. ~ 

In the highest class of Vertebrates we miss any adequate 
statement of the very great gap which exists between the 
Monotremes and the higher Mammals. 

Pgof. Flowers careful labours regarding the corpus 
callosum are utterly ignored. Thus we read, “In those 
Marsupial tribes that form the connecting links between 


* “he gviparous and placental Vertebrata, the brain still ex- 


hibits a conformation nearly allied to that of the bird, 
and the great commissures required in the more perfect 
encephalén are even yet deficient; but in the simplest 
brain of a Placental Mammifer the characteristic differ. 
ences are at once apparent.” The student is left entirely 
in the dagk as regards he large anterior commissure cf 
the lower fms which compensates, as it were, for the 
reduction of the corpus callosum, while presenting such a 
contrast to the brains of birds and reptiles. 

The facfs here mentioned will enable the zootomically 
instructed reader to appreciate the defects which unhappily 
characterise this last production of Prof. Rymer Jones, 
As we have sajd, they do not prevent the volume being 
replete with both interest and instruction, and a large 
nignber of readers may Study it with advantage, though it 
is not calculated for young students who wish to be az 
courant with the latest views and those received by the 
most esteemed biologists. ‘The prevailing character of 
the boolfmay be summed up by saying that we have in it 
almost a maximum wf physiological anatomy with a 


` minimum of morphology. 


* Turning to the much smaller work of Dr. Nicholson, 
we feel refreshed by coming in contact with a body of 


more modern views and less-known fgcts put forth con- 


cisely and in a form really useful tothe student. There is 
a copious glossary, the utility of which will far more than 
compensate for some inaccuracies. There is also (what 
no book of the kind should lack) an alphabetical index, 
the want of which will be sadly felt by those who use Prof. 
Rymer Jones’s volume. Nevertheless, Dr. Nicholson’s ma- 


amua], though serving as a stop-gap to supply an urgent need, 


is not, by any means, all that could be desired. Some of the 
very glaring omissions we have noticed in the large work 
are also defects in the smaller one. Thus we haye again 
the absence of any reference to the Rhizocephala ‘but that 
larval Ascidian structure is noticed “which has been 
paralleled with the chorda dorsalis of Vertebrates.” 
b j A - 
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The Brachiopoda are om te to the vicinity °of the 





Mollusca proper.. The 
Batrachia are-associated with ¢h@ fishes, the Reptila with 
the Birds. Man is put back into the order Bimana, which 


eappears to us a mistake when he is considered from the zoo- 


logical point of view only. Investigations and discussions* 
of recent date have abundantly demonstrated thatin bodily 
Structure he differs far less from the higher “so-called ’ 
Quadrumana than do these latter from the lowest membe!s 
of that order, In connection with recent investigations jit 
must be remarked that Dr. Nicholson does not sufficiently 
acknowledge how largely his work reposes on the labours 
and teachings of Prof. Huxley. That Professors system 
and arrangements are almost entirely adopted, even to 
the location of the class Echinodermata ,in the sub- 
kingdom Annuloida. s oe 

It is much to be regretted that the’ last-named eminent 
naturalist has not ere this given to the world the results 
of his labours in his own clear and terse language, and 
published a model handbook for the use of students. In 
the absence of such a desideratum we feel sure that Dr. 
Nicholson’s work will, for a time, be deservedly popular 
and widely used. More than this we cannot, however, 
anticipate for it without careful and copious additions and 
emendations. 





OUR BOOK SHELF 


A History of the Birds of Europe, including all the Spe- 
cies thhabiling the Western Palearctic Region. By R. 
B. Sharpe, F.L.S., &c., and H. E, Dresser, F.Z.S., &c. 
Part I. (London: published by the Authors.) 

THIS work will supply a great want, since it will give in a 

convenient form and at a moderate price, a really good 

coloured figure with a full and accurate description and 
history of every European bird. The talent of Mr. Sharpe 
for publications of this nature has been sufficiently, shown 
by his beautiful work on the kingfishers, which we have - 
already noticed, while his colleague, Mr. Dresser, is an 
enthusiastic student of European birds. In M. Keule- 
mans they have secured an artist who bids fair to rival 
Wolf in the delineation of bird character; and if the work 
maintains the standard of its first part (and we have every 
reason to believe it will do so), its subscribers will have 
cause to be satisfied. We find in the part now issued 
eight species of birds beautifully figured, and about forty- 
six pages of letterpress, crowded with information from 
every available source on the habits and distribution of 
the species. The series of charming pictures of the most 
graceful of all living things which this work will give, must 
render it a general favourite ; and it will assuredly help to 
extend the growing taste for natural history, by rendering 
it comparatively easy for the traveller or resident on the 
Continent to determine the species and refer to an outline 
of what is known about any bird he may meet with during- 
his rambles in the country or in the markets. To the 
home, naturalist, also, it will prove far more interesting 
than a work on British birds alone ; for he will here fird 
how far ovr the globe his feathered friends are accustomed 
to range, and will make the acquaintance of many mem- 
bers of théir several families who, although they live per- 
manently abroad, yet retain a strong likeness to their 
English relations. We heartily wish Messrs. Slfarpe and 
Dresser success in their bold and laborious undertaking. 
R. W, 

A Treatise on the Action of Vis Inertie in the Ocaan. 

By W. Leighton Jerdan, F.R.G.S. (London: Longmans.) 


THIS book is a lamentable instance of misconception 
and error. It is founded on a denial of the fist law 
. a 


be an ő 


tation, it must fall toethe earth. 
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of 
a straight line with unifogin ‘velocity, provided no forces 
açt on it. There is thréugh the whole beok the most 
hopeless* confusion as to what is meant by no forces act- 
ing. The author’s theory of the cause of the moon’s mo- 
tion ill illu8trate'the character of the book. It is briefly 
this :—If,the moon were pulled only by the earth’s gravi- 
It must therefore be 
pulled in the opposite direction with an exactly equal force. 
This is called by the author the force of astral gravitation. 
Since these two exactly balance one another, the question 
arses, What can cause the moon to revolve round the 
earth? “A cause,” says the author, “ for the onward mo- 
tion of the moon ‘according to the action of well-known 
laws, is, however, indicated by various well-known tidal 
phenomena. For the moon tends to raise a mass of water 
or tide on the earth’s surface beneath it; and as the earth’s 
surface rotates eastward, it tends to carry that mass of 
water or tide with it; and therefore as the moon tends to 
hold the tide beneath it, the rotation of the earth eastwards 
must just as certainly tend to carry the moon eastwards 
as to carry the tide eastwards.” Really it is quite irritat- 
ing that such nonsense should be printed in large type, 
on good paper, and in a well-bound book. a 

It is one of the great merits of error that it is incon- 
sistent. That the author enjoys the full satisfaction of this 
merit is evident from the following :—“ If the moon and 
earth were at rest, then astral gravitation would tend to 
carry the moon directly from the earth, not at a tangent 
to any part of its orbit ; and when in motion, astral gravi- 
tation tends to carry the moon off at a tangent from its 
orbit certainly, but 2 the opposite direction to that of its 
motion at the moment of its being released from the grasp 
of the centripetal force.” The italics are the author’s—not 
ours. It appears from this that the author denies the 
second law of motiérf, as well as the first, which he else- 
where denies. He here assumes that the effect of a force 
on a body at rest can be at right angles to its effect on 
that body when in motion. It is much to be desired that 
those who undertake to write books would first learn the 
first principles of that which they write about. 


tion’that a bddy, ifn ve will continue to move in 


Catalogo Poliglotto delle Piante. Compuilato dalla 
a di San Giorgio. 8vo., pp. i, 747. (Firenze, 
1870, - 


WE wish to call our readers’ attention to this interesting 
little volume. Its authoress will be better known in the 
country as Lady Harly of Oxford; and she has spent 
many years in the compilation of this volume, which, we 
think, may prove useful to travellers on the Continent, 
and indeed, might even be made the means of instruction 
in our public schools. As an example, we select the Bellis 
perennis, which, a native of Europe, we findis, in English 
Daisy ; French, Paquerette, Marguerite vivace, Fleur de 
Pâques; Italian, Pratolina, Margheritina de Prati; 
Spanish, Maya, la Margarita; German, Masslieben, 
Gänse Blümchen, Angerblume, Osterblumchen. But we 
find not only the European names of a large number of 
plants given, but, even in some instances, the Sanskrit, 
-` Bengal, Hind and Tamul names are also appended, 
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* LETTERS YO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by his Correspondents, No notice is laken of anonymous 
communications, | 


Variability and Natural Selection 


ee eee ee to address to your readers some obser- 
port of the argument which Mr. St. George Mivart 

his work on ‘The Genesis of Species,” that 
pi às attributed too exclusive an effect in the origina- 
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ti&if of new species to the iņfiaence of his law of Natural Selec- 
tion. 
gi. There are two facts on which Mr. Darwin's theory reposes 
the one the variability of animal and vegetable forms; the 
other, the accumulaigon of a tseful variation by force of the 
struggle for existence, 4 Natural Selection. Mr. Darwin 
assumes Variability to be accidental, not because he of any 
other philosopher supposes that there is such a thing a accident, 
but because its’law is unknown. He then finds the law of 
Natural Selection,” and by this and this alon®, explains the 
Genesis of Species. 

Now, inasmuch as Nat&ral Selection operates on Varigp.licy 
as a pre-existing fact, it follows that the genesis of a new species 
must result from the operation of two laws—namely, the law 
of Variability and the law of Hatural Selection. But Mr. Dar- 


tri * 


ewin attributes it exclusively to the latter ; so that, according % e 


his view, there is a law (that of variability) which has no part 
in producing a result whith yet depends for its existence on the 
fact regulated by that law—namely, variation. This is enormously 
improbable, It is as if the resultant from two factors were 
attributed exclusively to one of these factors. ° 

The fact that Mr. Darwin assumes variation to be accidental 
is; of itself, sufficient to make us expect some residual pheno- 
menon not accounted for by the law of selection: but Mr 
Darwin’s argument does not allow the existence of such a 
residuum. e 

2. Mr, Mivart, following the North Briiish Review, has 
shown the great advantage in the struggle for existence which 
the numerical superiority in'individuals of the original form gver 
the new variation may give to the original form. I want to call 
your attention to the fact, that the useful variety has to overcome 
not only this advantage to its antagonist resulting from number-, 
but a quite distinct difficulty, namely, the tendency to reversgon ; 
or, that in other words, the force which Mr. Darwin has at Ins 
disposal is not the tendency to accumulate a variation, bu? only 
the balance of this tendency over the tendency to revergion. ° 

It is no doubt difficult to estimate the extent to which one ten- 
dency is controlled by the other ; but to gain some notion of it, 
let me assume the existence of three forms, with a male and 


female of each, viz., P e 
male female e ° x 
a a the original form . 
b # the first variety 
€ ¢’ the second variety e e 


Let me further indicate the existence of an accumulatéd variation 
by the double letrer 464, or ec. Let me then assume an equal 
chance of sexual intercourse between each of the six individuals 
and of progeny from such intercourse, aud we shall see what aie 


the chances of the origin, of an accumulated 1m, For the 
union of 
a and a’ preduces a 
a y & ” tc è ai 
a A E i a 
b 3? a’ 23 a 
b p Ë „o ób : 
b $3 c 24 @ # 
£ ?t a’ BD a i 
£ » FF ne 
c e i is ce 


So that in the first generation the chance against any given ac” 
cumulated variation being produced are 8 to 1, and the chances 
against any accumulated variety at all being produced are 7 to 1 ; 
and these odds will ge on increasing, because the next generation 
will retain the tendency to revert to the original simple parent 
form a, not to the original forms of the last preceding generation 
only. If I assume that each marriage in the first generation 
produced two males and two females, the result will be, that in 
the second generation the chance against any given accumulated 
variety being produced will be 320 to 4 or 160 to 2; and the 
chance against any accumulated variety at all being produced 
will be 316 to 8 or 79 to 2. 

These chances axpress the force of the tendency against which 
Natural Selection has to operate, assuming that the numbers of 
each variation at starting were equal to those of the original form ; 
but this is, on the assumption that variation is accidental, in 


finitely removed from the truth; and if the difference between. 


the numbers of the original form and the variation be introduced 
into the case, the odds are indefinitely increased against the ac- 
cumulatiag of a casual variety. None of these observations 
goes to show that Natural Selection does not exist (I haye 
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no d@ubt that it does), but they show that it has a most uwfiall 

me to-play, and one in which ifis improbable for it to win 
without help from some other aa : > 19 

It may be objected to what I have alleged that-the result of the 
marriages between the individuals of the ogginal form a and the 
varietie® 4 and c, will not be of the puf@e original form, but forms 
half way between that original form and the variety. his 
will often be the case, but then the improper form of a will have 
in future generations an increasing tendéncy to revert to the pure 
aR fe 


Ó 6 
- 3. Mr, Mivart has adduced the co-existence of obosely similar 
ae of diverse origin as evidence “that these isa law of 
Vanability over and above-the principle of Natural Selection: 
e The argument appears to me worthy of great consideration. If 
variability be a force operating ‘In every direction equally, it’ is 
e wry improbable that the course of any two variations should runs 
parellel ; if on the other hand the tendency to variation operates 
slong particular lines, then itis likely @hat the lines which repre- 
sent the course of separate varieties should run parallel. ow 
do the facts stand? The placental and marsupial quadrupeds 
form two distinct groups which branched off from one another in 
very remote times, and yet the two groups have developed into 
classes and sub-groups so correspondent that their courses may 
best be described as two parallel zigzag lines, Such a fact almost 
necessarily involves the conception of one and the same force 
controlling each group, so as to make it pass alpng its respective 
course, just as the likeness of two oak trees implies a lke in- | 
herent force in each acorn. 7 
Byt this is not the only instance which Mr. Mivart adduces ; 
he produces the fact that there are two parallel bridges which 
span the space between birds and reptiles; and I desire to add 


well known, there still exists a small class of animals, half fish and 
half reptile, often known as the Amphibia. They possess lungs 


$ like reptijes, but like fish they have gills and the ,consequent 


inodification of the hyoidal arch, and their fore limbs have what 
may be called a degraded and fishlike form. The Archegosauri 
are extinct creatures of the carboniferous strata—like the existing 
Amphibia, half repti'es, half fish ; like them they carried both 
gills andelungs, and like*them they had the fore limbs in a de- 
graded condilion. So far there is nothing to the point ; byt to 
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» a this farther fact not‘noticcd by Mr. Mivart, that there arein like | 
manner two parallel bridges between fishes and reptiles. As is |; 
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observations made on plants and animale in variows*parts of 
Southern Africa may be of some ifterest to your readers, “Pam 
rather ay, putting together’ a fevgifacts, which it had been my 
intention to have worked up into®an"illustrated papér, but whieh 
may perhaps prove of most interest at present, while the discus- 
sion is still warm. ' Po. sie , 

I must own that I prefer the use of the general- term ‘§ pro, 
tective resemblance” to the special term ‘‘mimicry,” as the 


latter seems to imply a certain amount of inelligent volition g 


which in the instances cited by Messrs. Wallace, Bates, and 
Trimen, I believe does not apply, whereas there are, I believe, 
cases where instinct does come into. play, not acting physiologi- 
cally as Mr. Bennett would seem to assert, but in the construction 
of disguises, e's 

Mr. Bennett’s‘argument appears to me as fully adverse to his 
own theory as to Mr, Bates’s, and if Mr. Murray’s theory is 
correct then it ought equally.:to apply to animals so widely 
different as ants and spiders. * l 

Protective resemblances appear to me to be capable of being 
roughly classed as general and special, though bot® run into each 
other.' Of general resemblances there are so many that I hardly 
think it worth while to enumerate instances, I shall therefore 
confine myself to some examples of special protective re- 
semblances which I have noted. 

_ I. As to plants I believe protective or useful resemblances are 
far commoner than some writers seem to think. 

. That excellent observer Dr. Burchell, in his ‘f Travels,” vol..i, 
p. 10, remarks :-—‘*On picking up from the stony ground what 
was supposed a curiously shaped -pebble, it proved to be a 
plant, and an additional new species to the tribe of Mesembryan- 


‘themum, but in colour and appearance bore the closest re~ 


semblance to the stones between which it was growing. On 
the same ground was found a species of the Gryllus tribe amongst 
the stones, and so exactly like them in colour and even in shape 


‘that it could never have been discovered had it not been 


observed just at a moment when in motion, and as if more com- 


' pletely to elude notice it seldom stirred, and even then but 


slowly. i 

‘The intention of nature in these lwskances seems. to have 
been the same as when she, gave to the chameleon the power of 
‘accommodating its colour in a certain degree to that of the 
object nearest it in order to compensate for the deficiency of its 


the foregoing must be added ‘that the existing Amphibians are a ‘ locomotive powers. By their form and colour, this insect may 


bridge between, reptiles and the hard-boned fishes, which are the |, pass unobserved by those birds, 


predominagt modern class; whereas the Archegosauri were a 
bridge between reptiles and ‘the ganoid fishes, to which class 
they were related, by the character of their teeth, the’ imperfect 
ossification of theinternal skeleton, and the excess of ossification 
inthe extemal skeleton (Owen’s Palzontology, p. 193, ef seg.), 


@ This observatio& will remain true, even if it should be,shown, 


as some naturalists expect; that the Archegosauri were tadpole 
fagm of a more perfect réptile; for it can hardly be doubted 
that the imm4ture form expresses the history of the perfect 
one, and shows by its likeness to the ganoid fishes the original 
relationgo that class. = 

It has often appeared to me, that there are striking parallel- 

dsms in he thee great groups of the Quadrumana, For in- 
stance, the vocal organs of the Hylobates or Gibbons of the 
Indian Archipelago present a close relationship to those of the 
Mycetes or Howlers of the South American forests. The noc- 

“turnal and insectivorous habits of some of the American.genera 
recall the-like habits of most of the Lemurs: and again, the 
Baboons are related to the Anthropoid Apes in'a way which 
suggests toethe mind that the similarity of+their forms is greater 
than the nearness of their kinship. 

There is no doubt that similar parallelisms may be observed 
in very many groups; and I thin k that many of those pheno- 
mena of likeness which Mr. Darwin-would attribute to atavism 
may as well be explained by the retention in each group of the 
force which was inherent in the original family from which both 
proups have proceeded. ay - , ` 

This sort of parallelism is well illustrated by a very common 

„ accident: a tire gets loose from a wheel ; hut both it and the 
wheel pursue nearly parallel courses, except so far as they are 
operated upon by different external forces, 

EDWARD FRY 
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Protective Resemblances 


HAVING read the various papers by Messrs Bennett, 
Murray, Wallace, &c., in NATURE, and thinking that my 
ai ° 
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which otherwise would soon 
extirpate a species so little able to elude its pursuers, and this 
juicy little Mesembryanthenum may generally escape the notice 


‘of cattle and wild animals.” - 


I may here remark that a great number of Karoo plants have 
tuberous roots of similar form and colour, and it is especially 


curious to notice that, amongst the Asclepiadez, many species, _ 
such as Raphionueme, which are found in the grassy country, have . 


their tubers hidden beneath the soil, whilst others, which occur 
in the stony Karoo; such as, Brachystelma filiforme, have them 
above the soil, and so peifectly do they resemble: the stones 
amongst which they are found: that, when not in leaf, it is almost 
impossible to distinguish them, ~ 

Of imitating plants I may mention juga ophrydis, the only 
species of the genus in South Africa, which bears a striking 
resemblance to an orchid, as also does Jmpatiens capensis, 
another solitary species. I mention these especially because they 
are very striking, although I am not aware that they are in any 
way specially useful, noting, however, that the latter plant is 
much frequented ‘by insects, often by. similar species to those 
which frequent Angraecum and AMystacidium, plants affecting 
similar localities. G 

I know of many similar resemblances between plants belonging 
to most different orders, but cannot say how far they are merely 
fortuitous, and I am anxious to avoid Mr. Bennett’s reproach of 
being ‘* ult@,-Darwinian.” ý 

With respect to the orthopterous insect mentioned tw Burchell, 
that excelleħt observer, Mrs. Barber of Highlands near Grahams- 
town, communicated a most interesting paper to*the Albany 
Natural History Society ona ‘‘ Stone Grasshopper,” which varies 
‘according to the nature of the soil of the district it inhabits ; 
and I have in my collection numerous species of Locustidæ 
collected in the Karoo, whose successful imitation to the soil is 


species of msects lose half their interest when penned down in a 
collector’s cabinet. 

As mimicry.amongst mammals and reptiles is noted as rare, I 
may mention instances of what appear to me to be cash, 
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most remarkable. I may remark here, that many most singilar - 





š ; prany — 
The péains of S. Africa are characterised by numerous animals 
genetally known to the Boers as ‘‘ Mierkatjes” (not little 
monkeys as Burchell renders$t, but literally ‘‘ant eats”), Most of 
these are Viverrine Herpestd, Suricates, &c., angall have nearly 
similar habits. Early ın the morning these pretty animals may 
be seen in numerous groups sitting up on their hind legs warm- 
ing themselves in the sun, and, when startled, scampering away 
fo their holes, with their tails cocked high up in the air. They 
re likewise more or lessecoloured like the Karoo soil, although 
when individually examined their colours, of course, differ. 

All these feed on mice, small reptiles, and grasshoppers and 
locusts, They likewise greedily devour birds’ eggs. Equally 
common with these in some parts, but especially noticed by me 
near Cradock, is the Xerus setosus Gray, or ground squirrel. It 
is likewise known ag a Mierkatje by the Boers. Unlike the 
other Mierkatjes it feeds on small bulbs and tubers called 
““hmtjes” by the Boers. Its colour, habits, and long tail, 
cocked up in the air, gives it a striking resemblance to its 
Viverrine neighbours; while in common with them it forms 
burrows in the ground. Of reptiles there is a species of 
Dasypeltis, a snake almost devoid of teeth, very common 
about Algoa Bay, but with whose specific name I am not 
acquainted. When irtitated this species coils itself up and darts 
angrily at the intruder, puffing and hissing loudly. When I first 
met with it I was rather cautious in handling it ; but discovering 
its harmlessness I have kept several in confinement. 

A. few years ago I was examining some Bushman caves in the 
Nuncazana Valley, Bedford District, when my Hottentot servant 
told me that there was a ‘‘ Groste Nacht-adder ” in the cave, and I 
found what I also took to bea large Night adder. It sprang at us, 
and nearly escaped, On examining it when dead I was much 
surprised to find it was a very fine specimen of my old friend the 
Dasypeltis, as I had not met with the species since I had left 
Port Elizabeth. Night adders are common in the Nuncazana, as 
also here. On comparing the two snakes I was much struck by 
their general resemblance, although, of course, the Dasypeltis 
has a very dissimilar head; but the curious way it has of blowing 
itself out, and distending its neck, and darting at intruders, 
heightened the resemhjance. I cannot help thmking that these 
habits must be serviceable to so harmless a snake, 

In general protective resemblance Reptiles and Batrachians 
offer countless examples, and it is especially noticeable amongst 
the Agamide, one species of which varies throughout the 
eastern part of the colony and Free State. 

With respect to butterflies I need not enlage, Mr. Trimen 
having done his work most thoroughly. I may mention, generally, 
that PAilognoma varanes, when its wings are closed, strikingly 


resembles°a dead leaf, and two of its varieties, g and 9 Z- 


Agathina, are found in forests, and their flight strongly resembles 
falling leaves, as does also that of Z. goptea, In his work on the 
“ Rhopalocera” he mentions the resemblance between the larva 
of Diadema bolina and Danais chrysippus. Amongst birds which 
I have noticed capturing Lepidoptera I may mention that I have 
seen Trhitrea cristata darting at P. Agathina ; Cypselus caffer I 
have seen take small moths from the grass, and dart at Ferias 
Rakel on our open flats ; Motacilla capensis I have seen take 
moths and P., Aedlica; Lnourus musicus is a voracious bird 
amongst Insects, and takes moths, though I cannot state I have 
seen it capture Rhopalocera, yet I think it also attacks Purde. 

Mantide and some species of flies are, together with spiders, 
I believe, the greatest persecutors of Rhopalocera, One large 
Kind of fly pursues Satyride and Tulbaghia meneris. I have 
found a Phasma in the crop of Strix afins. 

The most perfect cases of mimicry I know of are two spiders 
(specific nature unknown to me) which bear the closest re- 
semblance to ants. They belong to the Sa/Mcide, and are, ap- 
parently, related to Saltteus formicarius. The one is Snooth, 
black, and shining, and runs rapidly on the ground and bark 
of trees, and resembles the ant which builds its nes in Acacia 
horrida, anf is usef by the, Kafirs for the purposes of torture. 
The other is larger and has its cephalothorax dulleblack, and 
its abdomenecovered with short yellowish hairs. It is generally 
found running on the stems of herbaceous plants and small bushes, 
and closely resembles an ant found in similar situations, The 
fore legs in both species are larger than the second pair, and are 
frequently held up, when they closely resemble the antennæ of 


es S exceedingly close is the resemblanc¢ that, at first sight, 


Imost always taken them for the imitated ants, 
“~aingular cases of protective resemblances in other 


of Pephricus paradoxus Sparr, ; particularly re- 
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maxked on in that traveller's york on South Africa ;%of Soother 
Heteropter in my possessifn apparently allied to the genus 
tlea, and which I discovered by the greatest fluke, so closely 

d it resemble a knot of the twig on which it was; of two 
species of Phasma, gne believed by Mr. Trimen to be Palophus 
Haworthi, Gray, both o which were found in the Kgroo on 
deaf branches. Acacia horridagknown as the ‘‘Dporn Baom,” 
or Mimosa throughout the Eastern province, is a perfegt museum 
of protective resemblances, : 

I have the larva ef a moth, which fogms a casego exactly like 
the thorns of,that tree that no one could detect it when not in 
motion; Mr. Trimen willeI hope, determine the species, A 
caterpillar belonging to a geometric moth, which piles the“Blos- 
soms on its back, and doubles itself up so as exactly to resemblg 
the flower heads ; a larva of a @pecies of Mewra, which exactly 


gesembles the young thorn leaves on which it feeds, and which a 


forms a pupa in a case resembling an excrestence of the bark ; 
an Epeira which has two ¢xcrescences on its abdomen exactly 
resembling two old broken thorns. I could recount a number of 
other similar instances, but for the fear of trespassing too much 
on your gpace. š 

Lastly, I would remark how long it often is before frugivorous 
birds discover fiuit not indigenous to the country. 

In the drought of 1865 I was much struck by this. We had a 
solitary damson tree, which had not previously borne much fruit, 
but which that yqar had abundance. The mousebirds (Coleus) 
and the Red-wing (Zziďa morio) had devoured the almond 
and peach blossoms and the figs. With two double-barrelled 
guns we could not keep them from the latter. Meanwhile 
the damson tree was never touched, but ripened its fuit 
beautifully. On the morning of Christmas Day my friend in- 
tended taking them to his sister-in-law. Two hours later there 


was not a damson on:the tree; the birds had just found them put, © 


and had strewn the ground with their stones. 
Now it has struck me that slight variations in insects maybe of 


much greater value than one might at first sight imagine, and such , 


would Mr. Weir’s experiments lead one to expect, the® birds se- 
lecting certain kinds of dull coloured larvæ from afhongst others. 

The beautiful instances afforded by the plants and insects I 
have enumerated can surely be only interpreted by Natural 
Selection, There can be no hybridismmor instinctive gccumula- 
tion of resemblances in plants or between plants @grasshogpers 
and stones, and why should we go out of the way to call ih a 
theory or theories, for which there are no facts as supporters, 
when we have at hand an explanation so much? simpler, and 
which readily embraces every case ? ‘ 

I have myself no doubt that instinct may come into play, as 
in the case of the thorn imitator, &c. ; and I believe something 
of the kind is noticeable in savage man, in the Gisguiges he uses. 
It is a well-known fact that our soldiers often dired at aloes in 
the Fish River bush, mistaking them for Kafirs, as their red paint 
is an excellent disguisein the Bush, The North American Indi 
and the Bushmen adopted numerous disguises iw hunting thétr 
prey, or in tracking their enemy, and no one who has not seen 
thé latter can appreciate his wonderful power of imitgting all 
kinds of animals, 

In conclusion, I may remark that whilst many species of 
Rhopalocera are most abundant in S. Africa, it is very rarely® 
that one finds their larvee or pups. I Rave been astonished at 
the small success I have had in cases where the imagines are 
most abundant. oa te J. P. MAnsrin WEALE °- 

Brooklyn, near King William’s Town, Kaffraria 
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Sexual Selection 
Mr. DARWIN in his recent work on the “ Descent of Mar. 

has shown that throughout the animal kingdom the male generally 
displays the stronger passions‘and is always the most eager. The 
males, moreover, whenever secondary sexual characters occur, are, 
as arule, the possessors of weapons for defence or offence, 
brilliant colours, or other ornamental appendages, all of which 


Mr. Darwin supposes to have been acquired through sexual, 


selection, either fonthe purpose of charming the female or for 
struggling with other males for the possession of the females, 
In a few exceptional cases among birds, the females are the 
wooers, and these are then more bniliantly coloured than the 
males. Jn Westwood’s work on insects” I met with the follow- 
ing passage :-—"* M. Donzel has published a curious memoir upon. 


* “An Introduction to the Modern Classification of Insects” Vol. if 
p. 336. & : 
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the fig of Butterflies whilst coupligg (Ann. Soc. Ent. de Franee 
1837, p- 77.) showing that whilst th@ males of Pontia Brassica, 
&e., Coltas, and Polyommatus support the females, it is the latter 
which support their partners in the genera Thais, Thecla, Ar- 
gynnis, Melitea, Hipparchia, and ePreris.” Now this is strictly 
analogéugto these exceptional birds, beeause, among our British 
representatives of these genera yhenever a considerable sexfal 
difference of colour occurs, the female zs always the more brilliantly 
coloured. Thus, the female Thecla Quercus has the bright purple 
patch, and the fgmale 7hega Betsle the.brilliant orange blotch 
on the fore wing, while the females of :Azpparchig (Satyrus), 
Janira, and H. Semele are considerably. brighter than their part- 
ners, “(he female Æ. AMegera is rather brighter than the male, 
and the same is true of Colias Edusa and C, Hyale, since the 
females of these species have orange or yellow spots in the black 
marginal border, represented in the males by thin streaks only. 
The females of the whole genus Freris also are ornamented with 
black spots on the fore wings, which aregonly partially present in 
the males. I must confess that I am not convinced of the action 
of sexual selection in producing the colours of insects, -but it 
cannot be denjed that these facts are strikingly corroboragive of 
Mr. Darwin’s views. With few exceptions the rule holds good 
throughout the exotic species of these genera, - 


: R. MELDOLA 
The Irish Fern in Cornwall 
OWING to an accident I did not see NATURE for the 23rd of 





February till yesterday. In anote which appears in it, on the. 


report of the Cheltenham College Natural History Society, a 
doubt is expressed as to the accuracy of the statement that the 
fern, Trichomanes radicans, has been found in Cornwall. Know- 
ing that it had not yet been recorded from that county, I have, 
or sqme years past, intended to take an early opportunity to 
make the following facts public ; time has, however slipped away, 
and I }mve never yet done it. j 
e In August of the year 1867, at St. Knighton’s Kieve, a romantic 
ravine and waterfall on the northern coast of Cornwall, about 
two miles fiom Tintagel Castle, I obtained an undoubted speci- 
men of this fern. It grew on a rock overhanging the water, 
about# quarter of a mile below the fall.: It was an exceedingly 
small patcly and I acco ly contented myself with a small 
root beaing two fronds. Wishing to grow this specimen instead 
of drying it, and having unfortunately placed it in a hot-house, 
the plant died, I have, however, preserved it, withered and 
dried up as ¥ is, and when I return to London, wheré my her- 
barium ts, I shall be glad to produce it for the satisfaction of any 
sceptics. In the following year (1868) I paid an exceedingly 
hurried visit to the game spot, but failed to find the fern; never 
having been the neighbourhood since; I have been unable to 
confirm or to displ my fear that the plant has been discovered 
by some ruthless collector. I may add that I have long since 
megioned this fact to variou$ friends interested in Botany. 


Morebattle,-K€lso, April 6 EVERARD F, IM THURN 
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Fertilisaton of Hazel 


"In a reànt number of NATURE Mr. Bennett makes some 
remarks on the above. hat he says leads to the belief that 
the male flowers of any one plant discharge their pollen just at 
tl very time the stigmas of ‘the female flowers of the same plant 
are receptive. My observations made this spring, and extending 
over a number of specimens, quite agree with those of Mr. 
Marcus Hartog, and therefore break througheMr. Bennetts law, 
and show that although the hazel is apparently monoecious, yet, 
practically, it is dicecious, On one plant which I pointed out to 
several gentlemen, the fertile flowers had their pretty red styles 
protruded beyond the scales and the receptive stigmas long before 
a grain of pollen-was discharged from the adjoining catkins, 


whilst on another plant a hundred yards distant from the first all” 


the barren flowers were withered up and ready to fall before the 
males could be seen. ` 


Lexington, Kentucky JOHN DUNCAN 





- Thunderstorm at Preston 


On the 25th of last month a violent thunderstorm occnrred at 
Preston, in Lancashire. The spire of St. Walburge’s Church, 
which is, perhaps, the highest point in the town, was struck by 
lightning, some curious phenomena resulting. The fghtning 

ğ : 
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strands, was ruptured at about sixty et from the ground. ‘The 
wires were untwfsted and spread out the ends fused,‘and some 
of them turned tip like hcoks, The'lischarge passed gbliquely 
through the tower wall for a distance of about three yards to a 
-pipe inside. In its passage’ it wrenched a piece of stone 
weighing 66lb, from an immense block, casting it t a distance , 
of a hundred feet, besides literally tearing off other large masses, 
Before reaching the fpr it projectedesome bricks against the 
opposite interior wall, shattering them to pieces.’ The gaspipe 
was severed and the lower portion curled completely round. 
Thence it passed to the gas-meter and dislocated many pipes 
beyond. The effect upon one leaden: pipe was singular, holgs 
were fused into it, in some cases right through, the molten metal 
being scattered about. Another discharge passed down a con- 
ductor at the west end of the church. The conductor itself was 
not ruptured, but a gas-pipe close to it was broken and a piece 
about a yard long was projected to a distance of forty feet, the 
gas meanwhile having ignited.. Within the church, too, where 
there happened to be a’ leakage, the gas also igrfted. It was 
further observed next morning.that round about the church 
hundreds upon hundreds of worms were dead or dying. 
Stonyhurst College STEPHEN WILLIAMS 


conductor, a rope composed of oh copper wises#in six 





Meteorology in Asia 


IN NATURE, vol. iii. p. 473, it is said, ‘from Asia Minor we 
get no scientific records of weather.” Perhaps Pha will pardon 
my informing your readers that the Turkish Government has 
eight telegraphic meteorological stations, besides its Central 
Oberst at Constantinople, under M, Aristide Coumbary, , 
The stations are Sulina, Varna, Salonika, Fao, Bagdad, Smyrna, 
and Beyrout. 

' Two of these are in Asia Minor, and Beyrout is not far off, 
The observations are published monthly. In addition Mr. E, 
Purser, C.E., of the Smyrna and Aidin Railway Company, has 
published his observations for several years. 

A ROnert H, Scorr 
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"A Wind Direction Rain Gauge 


REFERRING to the paragraph in yout number of March 30, 
P. 433, and Mr. Lyall’s letter, April 6, p. 488, on Mr. Napier’s 
‘í Wind Direction Rain Gauge,” I beg to say that a gauge of a 
similar construction is in use at the Meteorological Observatory, 
Army Medical Department, Aldershot Camp. It was devised 
by the observer, Mr. John Arnold, A.H.C., F.M.5., aboat 
three years ago, so it would appear that the credit of the invention, 
if I may so tem it, is due to no less than three parties, to each 
of whom I believe the matter was entirely original. j 

Joun James Haut, F.M.S. 

Meteorological Observatory, Fulwell, near Twickenham, 

April 20 





Spectra of Aurora, Corona, and Zodiacal Light 


WHILE I am glad on my part to see Mr, Henry R. Procter’s 
letter on the spectra of terrestrial aurora and solar corona in 
NATURE, p. 468, he may not be displeased on his to receive a 
confirmatory statement from an independent observer; and to 
this effect, viz., that whereas, firstly, the spectra of nineteen out 
of twenty auroras this winter have practically shown me nothing 
but one bright green line, and secondly, the spectrum of the 
solar corona, as seen during total eclipses, is said to be mainl 
characterised also by a similarly single vivid green line, yet it is 
not the same green line in the two cases, but a Something widely, 
absolutely, physically, different. y 

I shall be ad, however, to be allowed still further an a branch 
of this subject, to ask, through the medium of NaTurg’s useful 
columns, whether anyone can kindly supply: me with recent 
observations of the spectrum of the zodiacal light? 

I have been trying for it in vain all this spring-time, and have 
now in despair giveéh it up for the season. M. Angstrém-—to 
whom be all honour for his first observation and correct descrip- 
tion of the ordinary auroral spectrum—says that the zodiacal 
light spectrum shows the same green line as the aurora, viz., 


12498(Kirchhoff) ; but the eclipse observers, -after Proviyg that- 
è 
e / e + ' 
e : ° 


509, ` 


kd 
Ld 


line, *viz., 1474 (Kirchho 
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` during a year very prolific in auroras. 
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the cerqna is cosmical, solar, and the denser part of the zodiacal |, » 
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læht,* might expect = rather to show the corona’s green 


This, however, the zodfaoul light, accordingsto M. Angstrém, 
does nòt. Is the zodiacal light then telluric and amoral, not 
solar and coronal? The measurement of the A/ace of its green 
Jine shoulé settle at once this most important and extensive 
plfysical question; and if the line be-at any time visible at all, 
the large spectral distance between 1249 and 1474 (Kirchhoft’s 
scale) would be sensible in the simplest apparatus. Yet, in these 
high latitudes the zodiacal light is always so extremely faint, so 
frequently altogether masked by auroral glows, and as yet, for 
it> spectrum, depending, so far as I know, on only one observer, 
and he residing in quite an aurora-ridden part of the world, that 
it Would seem to 5 ae perfectly fair question to ask, ‘if any one 
else, besides the distinguished Natural Philosopher at Upsala, 
has observed the spectrum, of-the zodiacal light ; and if so, how 
and where ?”? 


Royal Tesrace, Ediaburgh, April 14 
* [We venture to doubt this,—-Ep.] 
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Aurora by Daylight 

T SEE that more than one of your correspondents in December 
numbers dispute the possibility of an aurora being seen by day- 
light. It doubtless is a rare occurrence, but two cases of the 
kind have come under my notice. 

In December last my son saw what he took to be an aurora 
a little before sunset. He was at the time about three miles 
from home, and he had it constantly before him during his walk 
homewards, and saw it more and more developed as the darkness 
increased, so that there can be no doubt of the appearance be- 
fore sunset being identical with what proved to be, as the night 
advanced, one of the most brilliant displays which we have had 
He states that after the 
sun had set, but whilst it was still quite light, the bright rose 
colour which distinguished that aurora was distinctly visible. 
The streames that sieht proceeded from all parts of the heavens, 
meeting almost in’ the zenith, but what-is very unusual, they 
were very much brighter in the east and south-east than in 
any other direction, which is probably the reason why they 
were so clearly visible whilst the sun was in the opposite 
quarter. 

The other case came under my own observation in September 
1849. Immediately after the sun had set, with a perfectly clear sky, 
I noticed three slightly diverging beams of light on the western 
horizon. One might almost have taken them for those beams 
from a setting sun which one sees much more often in pictures 
than in nature, had it not been that they did not emanate exactly 
from the spot where the sun had set, that they had an evident 
motion to the southward, and that two of them extended to the 
zenith, and finally down to the eastern horizon. It proved to be 
the most symmetrical auroral arch I ever saw. The perfect 
horizon I had to the west, and the straightness of its well- 
defined edges, joined to the facility which the double arch 
afforded of measuring the distance between the middle of each, 
immediately struck me as affording an opportunity of calcula- 
ting its elevation above the earth, upon the supposition that the 
tapering away towards the horizon was the effect of perspective 
alone. I took steps therefore to measure the apparent width in the 
horizon and overhead, and also its rate of motion to the southward 
in both places, and by both methods the result was about 8 to 1. 
From these data, upon the assumption that it was a double ring 
everywhere equidistant from the eaith’s surface, and moving 
parallel to itself, I calculated the elevation, which came out 97 
miles, and its rate of motion to the southward 656 miles per 
hour, the auroral meridian being N. 13° 15'E., and the incli- 
nation of the plane of the arch to my horizon 9 55’. These 
figures, Whatever reliance ean be placed on them, have nothing 
to do with the present question further than to show how bright 
the objec? must have been thus to attract my attention, and 
that, altfough the sun had set, there was still daylight enough 
for me to see the second hand of my watch, and to note the ob- 
jects on an horizon some three or four miles distant, by which I 
measured the progress of the base of the argh, and the bearings 
of which I took thenext day. Before it became really dark, the 
arch had become irregular, and detached streamers showed them- 
selves in the usual form. 

Ottawa 
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UEEN’S COLLEGE.—Mr. Charies Thomas Blan- 
chard of @lifton Cadllege, was elected to a Scholar- 
ship in Natural Sciefice in this College on Sat@rday last. 
Proxime accessit-Mr, William Percy Aghe, of Magda- 
lene College School, « g 
CORPUS CHRISTI COLLEGE.—There will be an Elec- 
tion to a Natural Science FelloWship in this College at 
the beginning of next, Michaelmas Term: The examina- 


tion will be specialy in Chemistry, and will commence on e 


Monday, Oct.9 Candidates must have passed all the 
examinations required by*he University for the degree of 
BA, and must not be in possession of any benefice gr 
property which would disqualify for retaining a Fellow- 


g 


ship, Candidates ae requested to communicate with the e 


President, either personally or by letter, at their con- 
venience, before the end of Act Term. 
@ , 
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Natural Science Lectures 


The following Lectures will be given in addition to 
those noticed in our number for last week :— 

Chemistry., Mr. Wyndham on the Elements of the 
Nitrog.n, Boron, and Carbon groups, and their Combina- 
tions, on Thursdays and Saturdays at II A.M., at the 
University Museum, 

Physiology. On General Physiology, with specfal re- 
ference to the microscopical anatomy and physiological 
chemistry of the elementary tissues. 
Mondays, Wednesdays, and Fridays, at 10 A.M, at the 
Magdalen College Laboratory. - 

Physics. On Elementary Mechanics and HydrSstatics. 
By Mr. Abbay. These lectures are free by enutual af- 
rangement to members of these colleges at which either 
of these gentlemen is a lecturer, viz, to members of 
Merton, Magdalen, Jesus, and Wadham Colleges, | 
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The following lectures in Natural Sciences are to be 
delivered at Trinity, St. John’s, and Sadney Sussex 
Colleges during Easter term, 1871 :—~ ad 

On Heat. (For the Natural Sciences Tripos.) By Mr. 


By Mr. Chapman. , 


Trotter, Trinity College, Monday, Wednesday, Friday, at ° 


10, commencing Friday, April 28. ° 


m 


On Electricity and Heat. (For the Spesial Examination a 


of the B.A. Degree.) By Mr. Trotter, Trinity College, 
Tuesday, Thursday, Saturday, &t 10, commencing Taes- 
day, April 25. Students of Colleges othe® than Trinity, 
e Johws and Sidney, can be admitted on payment of 
a fee, l e 

On Chemistry. By Mr. Main, St. John’s College. 
Tuesday, Thursday; Saturday, at 12, cofimencing 
Thursday, April 27. Artendancé on these lectures ts 
recognised by the University for the certificate required 
by medical students previous to admission for the first ex- 
amination for the Degree of M.B. 

Instruction in Practical Chemistry will also be given, 

On Geology. Sy Mr. Bonney, St. John’s Gollege. 

I, Paleontology. Wednesdays and Fridays, at 9, 
commencing Friday, April 28. 

2. Lyell’s Principles of Geology. Tuesdays and Thurs- 
days, at 9, commencing Thursday, April 27. 

3. Elementary Lectures. Tuesdays and Thursdays, at 
Ix, commencing Thursday, April 27. Students of other 
Colleges can be admitted to these lectures on 
of a fee. 

On Botany (chiefly systematic and physiological.) By 
Mr, J. W. Hicks, Sidney College. Tuesday, Friday, 
Saturday, at 12, beginning Friday, April 28. 

On Physiology. The Trinity Prelector in Physiology 
(Dr. M. Foster) will probably give a short course on Em- 
bryology at the New Museums, of which notice will be 
given, @ i = 
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instruction in Physiology daily. *Ithe lectures will be free 
to all Members of the University. 

An election of a Superintendent of the Museums of 
Zoology, and Comparative Anatomy was,held on Tues- 
day, Aprile25, at one o’clock in the afternoon, This officg 
was instituted in. 1866, and was made tenable for five 
years ; it isein the gift of the members of the electoral 
roll. The late superintendent, Mr. Jobh Willis Clark, M.A. 
of Trinity Colle$e, wasr@elected. <= ° 

The Syndicate appointed November 17, 1870, “to 
econsidea, wicther any, and if so what, alteratiorfs may be 
made with advantage in the system of University exami- 
natiins to’enable persons who age unacquainted with the 
Greek language to obtain degrees,” have issued an 
amended report. They recommead the substitution of 
efrench ani German in place of Graek in the previous 
examination, at the option of the candidates. Every 
candidate who selects French and Cermai will have to 
satisfy the examiners in papers containing passages from 
French and German authors for translation into English, 
with plain grammatical questions, and translate passages 
from English authors into Fiench or German. In addi- 
tion they will have to answer such questions on the Gospel 
selected for the Greek Testament subject and on matters 
collateral thereto as do not require a knowledge of the 
Greek language. The proposed alteration will come into 
force af the previous examination in the Lent Term, 1872. 
It will only affect those persons who proceed to a degree 
in honours ; as a Greek classic the Acts of the Apostles in 

original Greek are still retained as subjects in the 
general examination required of all candidates for the poll 
degree. *A Grace, confirming the report of the Syndicate, 
witi be offerad to the Senate to-day. 

The Board ofeNatural Science Studies have issued an 
amended report, recommending certain alterations in the 
examinat.on for the Natural Sciences Tripos. They pro- 
pose to’ separate the examination into two parts, and to 
continug it durifg eight days instead of six as heretofore. 
They also introduce a viva voce examination in addition 
to that by printed papeis. The subjects of examination 
will be:—1, £Êemistry and certain other branches of 
Physics; 2, Botany, including Vegetable Anatomy and 
Physiology ; 3, Geology and Palaontology; 4, Mine- 
ralogy; 5, Comparative Anatomy, Physiology, and 
Zoology. Th® questions, exclusive of those which relate 
practical work, will be comprised in twelve papers, and 
be so distributed that each qf the papers will contain one 
‘or m@e questiong in each of the following branches of 
science :—I, Chemistry and certain other branches of 
Physics ; 2, Botany, including Vegetable Anatomy and 
Physiology; 3, Geology and Palzontology; 4, Mine- 
ralogy ; 5, Cqnparative Anatomy, Physiology, and Zoology. 
Some of the questions yul refer to objects exhibited at 
the examination. In the first six papers the questions 
will be of a more elementary character, and it will be apen 
to the Board of Natural Sciences in any schedules which 
they may issue to indicate the subjects that shall be suit- 
able for this part of the examination, Jn the last six 
papers the questions will take a wider range, yet still, so 
far as regards those branches for which schedules are 
issued by the Board of Natural Science Studies, will be 
confined ‘to subjects indicated in the schedule ; each of 
the last six papers will include a larger number of ques- 
tions on the several subjects than the first six papers 
severally contain, and some of the questions will have 


ees «ial reference to the philosophy and history of those 


subjects. The Board further recommend that the fore- 
going alterations come into operation at the examination 
to be held in December, 1872. 


EDINBURGH j 
The half-yearly meeting of the General Council of the 
University of Edinburgh was held on Tuesday, the Ghan- 


~ 


NATURE 


Ghat the degreé of M.A. shoufd 





e . ` » i ye © e 
bysielogicaf Laboratory will be open for practica} 4 cellor presiding. A report was given in with referanee to 


the graduation in Arts, and, after @me discussion, it wate 
agreed by a majérity to represent t¢ the University Court 
report of the committee recommending the establishment 
ofa Chair of Celtic languages and literature was approved. 
A report was given in proposing that two additional ment- 
bers should be appointed to the Curatorial Court by the 
University Council. The report was adopted. It was 
resolved by a majority that the Council should represent 
to the University Court that it was advisable that the 


regulations with reference to degrees in law at present in , 


force should be amended to the effect (1) of having twp 
degrees in law attainable by examination, and (2) of not 
requiring for the lower degree a degree in Arts as a neces- 
Sary preliminary. Some other business was transacted, 
after which the meeting separated. 
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NOTES 


A PARAGRAPH has appeared in several papers stating that the 
venerable Professor of Geology in the University of Cambridge 
Prof, Sedgwick, purposed shortly vacating the chair. This 
announcement, we are ciedibly informed, is, to say the least, 
premature; and appears to have originated in a paragraph in the 
Professor's report to the University on the Museum under his 
charge. The words of this, however, do not necessarily imply 
more than that he begins to feel the burden of years heavy 
upon him; and in the University it is not believed that 
his resignation is imminent. Whether that come soon or late, 
all who have known how much he has done for the cause of 
natural science in the University will deeply regret it ; and the 
fine collections in the Woodwardian Museum, amassed in great 
part during bis tenure of the chair, and tg no inconsiderab‘e 
extent at his own expense, will long be a monument not unworthy 
of a life spent in the pursuit of science and in the service of his 
University. l i ; 


THE subject for the Sedgwick prize, to be awarded in 1874, 
is ‘‘ The Pottoriand Wicken phosphatic deposits and their gener: 1 
relation to the strata of Western Europe lying between the Por.- 
jand beds and the Gault.” The pnze is open to all graduates 
who have resided sixty days during the twelve months preceding 
October 1, 1873. The essays are to be sent to the Registrary 
on or before October 1, 1873, privately with some motto pre- 
fixed, and to be accompanied by a sealed envelope with the same 
motto on the outside, enclosing a paper containing the name and 
college of the candidate, The prize was founded in 1865, by 
some friends of Dr, Adam Sedgwick, to encourage the study of 
geology. It consists of three years’ interest on 5oo/, Scinde 
Railway Stock, but although subjects were proposed in 1867 
and 1870, no essays were sent in, 


THE Science and Art Department has issued a circular on the 
subject of the examinations in Ireland, which are henceforth to 
be placed on the same footing as those in England. 


IN answer to several inquiries from America, we have grect 
pleasure in stating that the report that the eminent astronomer, 
Leverrier, is reduced to great poverty, is entirely without founda- 
tion, o è 

WE regret to gecord the death of William Wilson, the eminent 
bryologist, which took place at Warrington on the 3rd of April, 
in the 71st year of his age. Mr. Wilson is chiefly known as the 
authorof ‘‘Bryologia Britannica,” the standard work upun 
British mosses, which was published in 1855, and of which a 


second edition was in @ontemplation at the time of his decease. i 


He took a high place as an authority upon mosses among conti- 
nental botanists, and was in intimate communication with them. 
In the garlier portion of his life he devoted much attention to 
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Brittsle plants generally, and scattered papers in his name, ofteng}scopists and lovers of natural history residing i# the glistrict to 


Containing valuable obJrvations in structure, may be found in 


e the “ Phytologist,” andgptker botanical journals. He is frequently 


quotefl by Sir W. J. Hooker, in the “ British Flora,” and contri- 
buted many specimens, accompanied by careful MS, notes, to 
the.HooKerian Herbarium. 


We have received ‘‘ Zur Erinnerung an Wilhelm Haidinger, 


von Franz Ritter v. Hauer,” an eloquent tribute to the memory 
of the great mineralogist. 

Tux photographic papers record the death, at the early age 
af forty-seven, of Mr. T. R. Williams, one of the earliest photo- 
graphic portraitists, and occupying the undisputed position of the 
most successful artist in his,,particular line. He was a pupil eof 
Claudet’s. TE 


In the &rst number of the *‘ Zeitschrift hir Ethnologie” of this 
year, is a very valuable list of works bearing on Mr. Darwin's 
theories, compiled by Spengel, which occupies twelve closely- 
“printed octavo pages. First comes a list of translations into 
German of ‘‘ The Origin of Species,” of ‘* Fertilisation of Or- 
chids,” and of “ Variation of Animals and Plants ;” next, forty- 
three original German works, criticising and carrying’ out the 
Darwinian theory. Theseare followed by about an equal number 
of books which refer to the same subject incidentally, though 
sometimes at considerable length. Among these we - find 
Kupffer’s ‘‘ Essay on the Relation of Vertebrata to Ascidians,” 
Von Baer’s lectures, Carus’s “ Natur und Idee,” and Riitimeyer’s 
“t Herkunft unserer Thierwelt.”. The fourth list is a most valu- 
able one of reviews, magazine articles, and other scattered papers, 
published in Germany on Natural Selection and the Descent of 
Man. Books devoted te the latter subject are next enumerated 
separately ; and then translations into German of the kindred 
writings of Huxle} Lyell, Wallace, Agassiz, and Bates. ‘Last 
comes a classified catalogue of all the works on Darwinism which 
have been published outside Germany, m England, France, 


-Holland, and Italy. This list may be advantageously compared 


with that given by Mr. Darwin himself, in the sth edition of the 
Origin of Species.” It will be invaluable to every student of the 
theory of evolution, and is a remarkable proof of the amount of 
scientific thought and work (as well as of some that is not scien- 
tific) which our great naturalist’s writings have called forth, 


A COMMUNICATION to the German Society of Anthropology 
during the past winter invokes the attention of all persons in- 
terested in science to the importance of making use of the oppor- 
tunities for ethnological research furnished by the war between 
France and Germany ; and the author, while acknowledging the 
difficulty of attending to such matters during the military opera- 
tions, expresses his earnest hope that every possible effort may be 
made to secure a good series of the skulls and brains of the 
African tribes brought by France into the conflict, and especially 
those of the Turcos. We have not yet heard to what extent this 
suggestion was heeded by those who had the opportunity. 


AT the last meeting of the Scientific Committee of the Horti- 
cultural Society, Mr. Alfred Smee introduced to the notice of the 
committee a new principle of boiler construction for heating hot- 
houses, &c. The peculiarity consisted in the use of only one pipe 
for the flow and return of the water, instead of fwo, as is usually 
the case. Mr. Smee fifids that the difference ig specific gravity 
betweer the hot and the cold water is quite sufficient to keep the 
two q@urrents perfectly distinct, and to maintain for any length of 
time a free circulation at a uniform temperature, ‘The principle 
is, of course, precisely the same as that of the polar and equatorial 


eocean currents, with respect to which so*much has been said in 


our columns, ; 


UNDER the title of the South London Microscopical and 
N sg History Club, a society has been formed to enable micro- 


meet and interchange cofhmunications and specimens ; by lectures 
and papers to afford instruction to the younger members in the 
use of the microscope, and preparation of objects, and to develop 
a taste for the stidy. of ie le and botany ; and py*occasional 
*excursions into the countiy ground to investigate the natural pro- 
ductions of the district and procure fresh materigls’ for observa- 
tion, which eventually may lead to the formation of a cabinet and 
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herbarium, illfstrative, of the indi®enous fauħa and flora of East, 


Surrey. The first meeting was held on April 1, at Gloucester 
Hall, Brikton, and ordinary meetings are held on thefirst Tuc» 
day in each month. We understand that the club already nygnbers 
more than a hundred mdfnbers. The President is Mr. Henry 
Dean, F.L.S., Dr. Braithwaite is one of the Vice-Presidents sand 
Mr, Frederick Hovenden the Hon. Secretary. The annual subs 
scription has been fixed at ten shillings, e 


Science is certainly popular in America. We have received , 


the first number of the American Journal of Microscopy, devoted_ 
to the elucidation of Scientific and Popular Microscopy, edited 
by Dr. E. M. Hale; and published at Chicago. A trial number 
having been issued some months ago met with stich a warm re- 
ception that®the proprietors have determined on a regular 
monthly issue. The present number contains practical articles 
on the use of the microscope, and others descriptive of micro- 
scopic objects, some of them well illustrated. It promises to be 
a useful and interesting magazine. 


On February 4, an extraordinary meteor was seen at Pichi@ani 
in Peru. It was balloon-shaped, with the pointed end towards 
the earth, and red-coloured. It descended rapidly tê the earth, 
and its descent was attended by an explosion, beaving a dênse 
cloud over the place. 
and knocked down a fence for about 500 yards. On the spot, it 
is reported several dead fish were found of different species, which 
are supposed to have been lifted out of thegriv®, and dashed 
against the stones. Similar events happened near Hfanochullo 
and Atucachi. 


On February 22, several shocks of earthqueke weie felt at 
Puno in Peru, and on’ Mach 6, a slight eaithquake of thirty 


seconds after rain. 
eo 


It injured the roofs of several huts,, 


: IN March a most remarkable electric stgrm Was witnessed at ” 


Tacua in Peru. For a few hours the snowy peak of Tacof& 
seemed the centre of cénflagration of lightning, nor ws the 
thunder less terrific. 
the night before there had been some slight shocks of earth- 
quake. e 


THE horned toad of Oregon (Zafaya Douglass) is a remark- 
able creature, plentiful on the oper plains of the district among 
rocks and sand. They are usually grey, but Dr. Cooper states 
that he met with one example which was of a brick red oft the 
back, but beneath white like the rest. 
those of the stones among which they live, and it is supposed 
that they have the chameleon-like property of changing their hue. 
Though ferocious in appearance, they are perfectly harmless ; 
yet the Indians believe them to have the power of producing a 
poisonous wound with their blunt spines, just as, among ourselves, 
the newts are credited with many objectionable qualities. These 
toads are very slow in motion, and do not attempt to bite. One 
was kept in captivity for five months without food in a small Rox, 
remaining quige lively for the greater part of the time. 
irritated, it would spring in a most threatening manner at any- 
thing pointed at it, at the same time opening its mouth wide and 
hissigg audibly, after which it would inflate its body, ənd show 
other marks of anger. 


THE Western gull (Zarus occidentalis) is very abundant on 
the Whole coast of California, especially on the Farrallone 
. 2 


+ 
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The population were he more alarmed as _ 


These colours resemble - 


ay 
When 
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Islands, wlhre *it is a serious hindrance to the men em 
ployed in collecting the eggs of the Murre (Ura Brunnichii 
which* breeds there in countless numbers. The traffic in 
their eggs between these islands and San Francisco alone 
reaches anhuglly the sum of between ong anÊ two thousand 
dellars. Rhe egg-hunters meet af one o'clock every day 
eduring the seasgn (from May to July) with the exception of 
Sundays and Thursdays, and at a given signal, so that 
gach may have an efual chanc@ in gathering the spoil, start off 
for the most productive egging grounds, ‘The gulls undérstand- 
img, it work seem, what 1s to occur, hover overhead, awaiting 
the adgance of the men, who 1ush eageily into the rookeries. 
The affrighted Murres have scaicely rin from their nests, before 
the uli, with remarkable instinct, flying but a few paces ahead 
of the hunter, alights on the ground, tapping such eggs as the 
short time will allow before the egger comes up with him, The 
broken eggs are passed by the men, who remove only those 
Which are sound, èe The gul, then retuning to the field of 4ts 
exploits, procures a plentiful supply of its favourite food. Dr. 
Heermann says that he once saw thiee gulls scientifically ap- 
proach a single Murre sitling on her egg. Two of them feign- 
ing an attack in front, the Murre raised herself to pel them ; 
instantly the third advancing from the rear seized her solitary 
egg from beneath her, and tlew off with the booty, the two 
Tirst immediately following to claim their share. The egg was 
dropped and broke on the rocks, when a general scramble 
ae between the thiee robbers for the valued prize. 


Amonc the plants which have received honour and religious 
veneration among the Hindoos, the Doob-grass (Cynodon dacty- 
Jon) olds a pyominent place. Its usefulness, added to its 
beauty, induced them in their earliest ages to consider it the 
abode of a benevolent nymph, and it is employed in many of 
their religigus’ ceremonies, It owes much of its honour to its 
great tenacity @f life, being révarded as an emblem of immor- 
tality ; andethe Véda celebrates it, under one of its names, in 
words which indicate its supposed mystic origin :—‘‘ May Durva, 
which rose from the water of life, which has a hundred roots and 

hundred stems, @fface a hundred of my sins, and prolong my 
existence for a hundred years.” The extreme rapidity of growth 
in this grass is here refeyred to, and it is stated that, by merely 
chopping it in pie@es and sprinkling these on prepared ground, 
a v@rdant sward may be obtained in a few weeks. The Doob- 
grass is {frequently introduced by aame in the popular stories ‘of 
the country, and the r@ots are esteemed medicinal. , 


IN the northern district of Alaska the various grasses, which 
form an important portion of the vegetation, are woven into mats, 
dishes, "articles 8 summer clothing, such as socks, mittens, and 
hats, by the Indians and Esquifhaux. Mr. W. H. Dall states in 
his report upon the resources of that region, that in winter the 
grasses ‘are neatly tied in bunches, and shaped to correspond with 
the foot ; they are then placed between the foot and the sealskin 
sole of the winter boots worn in that country. `, ‘‘ There they 
serve as a non-conductor, keeping the foot dry and warm, and 
protecting it from contusion to an extent which the much-lauded 
moccasins of the Hudson Bay men never do. In fact, I believe 
the latter to be, without exception, the worst, most uncom- 
fortable, and least durable covering for the foot worn by mortal 


man,” 


eeA MONG other South American districts reported on the point 
of being reworked are the Cinnaba mines of Santa Barbara in 
Huancavolico, in Peru, gold and silver mines in Cauca, and 


copper mines in Doepar, in Colombia or New Granada. 
e 


THE Chilian Government has employed the Cavadonga war 
vessel, Captain Gormaz, on surveying duties. Her work begins 
at Ancud. = 
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‘THE TRANSITS OF VENUS §N 2004 AND 2012 * 


WHILE preparations are being made hy astronomers of various 
nations for the observation of thé’ approaching Trapsit of ° 

Venus over the sun’s disc in December 1874, it may be of interest 
to know under what conditions the pair of transits in thg twenty- 
first century will take place. This consideration has induced me 
to make a careful calculation of the circumstances of the transits 
in 2004 and 2012, from M. Leverrier’s Tables of the-Sun and 
Planet, which at present are extremely accurate, and which there 
can be little doubt will closely represent the phenomena to be 
wilnessed in those years. The calculations have been made 
entirely by myself, but with every precaution to avoid error, and « 
I have confidence in the results. ° 

The following are the iesulting elements of the transit in 
20@4. :— 

Greenwich mean time of conjunctiun in right ascension 2004, 
June 7d 20h 51m 28s°8. 


® 
Right Ascension of Sun and Venus. 76 50 “28 ‘96 
Declination of Sun. +22 53 204 
53 Venus . +22 42 523 
Horary motion in R.A, . . Sun. . 2 35°07 
i . . Venus . — I 4740 
Horary motion in declination Sun. . +0 13°00 
i Venus . “~O 43 83 
Semi-diamete> . Sun. . 15 45 74 
: ay . Venus . 28°75 
Horizontal parallax . . . Sun. . 8°78 
as » « . Venus. 30 $5 
Log. distance of Venus fram the Earth . 9*46069 
Equation of time . Im 15s°6 (additive to mean time). 
Hence, for the centre of the ecrth, 
A E as as TS 
irst external contact = June 3 at 1150 
. from N. towards E. . : . s i i ? 
irst internal contact = June 7 17 22 35 at 118°0 
fiom N. towards E. : 4 T S ; For the 
Second internal contact = June 7 23 5 40 at 2m6 nee 
from N. towards E . : ae 


Second external contact=June 7 23 24 32 at 218° 
from N. towards E, 1 i oD 7 ; 3 
And Z being the geocentric latitude, p the radius of the earth at 
any place,{ and A the longitude from Greenwich + E, — W., 
the reductions for paiallax will be obtamed from 
ist ext. cont.=June 7d 17h 3m 438+[2 2198]p .sin /~[2°5932] 
, op. COS. cos(A+176° 32’). 
Ist int, cont. =June 7d 17h 22m 35s +[2°2571]p .sin /-[2 576s] 
»p. cos Z. cos(A+ 182° 38’), 
2nd int. cont.=June 7d 23h 5m 40s — [2"5090]p .sin 7+[2°4353] 
. p. COS Z. cos{A+47° 17’). 
2nd ext. cont. = June 7d 23h 24m 32s — [2'4928]p.sin 7+ [24631] 
. P. COS Z. COS(A +54 35’). : 
For the Royal Observatory, Greenwich, I find :— 
d 


h m s 

First external contact, June 7 17 9 56 
» internal i 3 17 28 5: | Mean times at 
Second mternal ,, E 23 324] Greenwich. 

» extemal „ ‘3 3 22 15 


Therefore the entire transit will be visible at Greenwich. 
Similarly, the elements of the transit of 2012 are found to be: 
Greenwich mean time of conjunclion in mght ascension 2012, 


June §d 13h 4m 448'3. 


Right ascension of Sun and Venus. . 
Declination of Sun , 


o f H 


74 31 119 
+22 40 24'I 


is Venus. . +22 50 30 
Horary motian in R.A....... Sun. . a 2 34°67 ° 
x X Venus. y — I 37°70 
Horary motion in declination. Sun. . +O 1523 
js ra Venus. . ~O 45 97 
Semi-diameier...Sun. . 15 46 0B 
j . Venus. . 28°77 
Horizontal parallax...... eas Sun. . 8°76 
s Venus. . 30°86 
Log. distance of Vents frem the Earth . 946042 


Equation of time . Im 198°8 (additive to mean time). 


* “Note on the Circumstances of the Transits of Venus over the Sun’s 
RE in the years 2004 and zorz.” From the Procecairgs of tha Royal 
ociety, 


"s 
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Hense, for the gentre of the earth, 
p` 


PEET 


"d h m § 


First external ‘contac . June 5 IO 22 17 at 423 


fsom N. towards E. . ; . po tg : 
First internal contact ... June 5 ro 39 56at 378 


frome N. towards E. , ; i 3 A e e 
eSecondinternalcontact ... June 5 16 42 6at2931{ pore 
from N. towards E. . ; mags 


Secondexternalcontact ... June š 17 o oat 290's 
from N. towards E. . aora 2 œ aj 


And, with the same notation as before, I find for the reduction 
for parallax, ý 


* rst ext, cont. = June 5d roh 22m 11s+[2'4536] p .sin Z ~[2 4582]. 


. p. COS l cos(A+ 412 28’). 
Ist int. cont. = June 54 roh 39m 56s +[2°4838] p .sin Z- [2'4558[ 
. P» COS l cos(A+43° 52’). 
221 int. cont. =June 5d 16h 42m 63—[2'1301] p .sin 7+-[2°5968] 
ha e. P. cos Z, cos(A—10° 57’). 
and ext. cont. =June 5d 17H om os ~[2'1158] p.sin 7-+-(2°5825] 
. p. cos Z cos(A — 6° 28’), 


At Greenwich the ezress only will be visible. 


ad hom S 
Last internal contact June 5 at 16 44 23 \ Mean times at 
yy external ,, s» atı7 2153! Greenwich, 
The sun will rise at 15h 46m, 
et o JAR HIND 
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AMERICAN NOTES 


THE year 1871 bids fair to be marked in the history of 

American science for the great riumber of exploring expe- 
ditions under the auspices of the United States Government. 
First, that of Captain‘C, F. Hall, the well-known Arctic travel- 
ler, for whose pgoposed -Polar Exploration the United States 
steamer Periwinkle is now being prepared at the Washington 
Navy-yard. This vessel, of nearly four hundred tons burden, 
is said to be very staunch and reliable, and her equipment will 
be of the best order. It is understood that the expedition will 
start about the end of May, and that Captain Hall’s scientific 
assistants will be Dr. David Walker, formerly known as the 
surgeon and physicist of Sir Leopold M‘Clintock’s expedition m 
the’ ox, and Dr.. Emil -Bessels, ‘who has seen Arctic service in a 
Spitzbergen expedition. Dr. F. V. Hayden, long known to the 
public as a geologist and explorer, continues his. labours of the 


past season, with the aid-of an appropriation by Congress of. 


$ 


40,000 dols. His party is now being fitted out, and will be pro- 


vided with the necessary assistants in all branches of research. 


His work will be-to the northward of the scene of his last 
year’s explorations. A third expedition is that of Lieu- 
tenant G. M. Wheeler, which, under the direction of the War 
Department, proceeds to explore certain little-known regions of 
Arizona and Southern Nevada, including the country about the 
Lower Colorado and Bill Williams Fork. This work will require 
several years for its completion. Lastly, Major Powell continues 
his labours during the present season, and expects to make a 
careful examination of the Canons of Green River as well as of 
the Colorado.—Attention was called some time ago to the high 
scientific value of the collection of objects made by the late Dr. 
Klemm, of Dresden, for use in his “ History of the Progress of 
Human Civilisation ;” and it was suggested that in its great ex- 
tent, and in the harmonious exhibition of illustrations of human 
art and handicraft in every department, it would constitute an 
important addition to the means of instruction in the city of 
New York. , An association of parties in Imipsic has accom- 
plished its purchase, at a cost of over ten thousand dollars ; and 
has determined to make it the basis of an intefnational anthropo- 
logical museum, which, it is expected, will be one of the most 
complete in the world. Contributions from all parts of the globe, 
and especially from America, are invited by the committee having 
‘the matterin charge, and we trust that the appeal will not be in vain. 
—Stumulated by the success of the experiment made by the Phiia- 
delphians in stocking the Delaware River with black bass, some 
public-spirited gentlemen of Reading, Pennsylvania, have under- 
taken to-try the same experiment in the Schuylkill, and 350 
dollars have already been subscribed for that purpose.—The 
toya of Amherst, in Massachusetts, has followed the ekample of 


ey 
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e° | New York, Philadelphia, Boston, and other pile, in” intre 


ducing English sparrows, in the hope of establishing a colony « 
these birds.—The San Francisco papers are calling attention | 
specimens of fossil ivory brought from Alaska; and parties a 
said to be abogt entering® upon the business of collacting’it on 
large scale. This®ivory consists of the tusks ofthe mammot 
or fossil elephant (Elephas primigenius), the remafns, of whic 
are extremely abundant in Alaska, but much more soin Siberi: 
from which latter tountry, as is well known, au appreciable pe 
centage of all the ivory now usel in the a@ts is obtained.—T} 
College of the City of New York in Twenty-third Stiéet, shov 
a commendable degire to increase its means of iystruction, i 
natural history, and:particularly in the department of dsteolox 
the president having succeeded by unremitting effort in obtainir 
means to secure quite a Arge number of specimens, among whic 
ae be especially mentioned a large slab of stone consaiming 
well-preserved skeleton of the /cAthyosaurus, or fish-like foss 
lizard from the Læs of Germany. The specimen is about & 
feet long, and, from its perfection and excellence of preservatio: 
is justly entitled to consideration. 
eo r . 
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EXPERIMENTS ON THE SUCCESSIVE POLZ 


RISATION OF LIGHT, WITH DESCRIPTIO. 
OF A°NEW POLARISING APPARATUS * 


TRE term successive ‘polarisation was’ P by Biot | 
denote the effects produced when a ray of polarised light 
transmitted through a plate of rock-crystal cut perpendicular 
to the axis, or through limited depths of certain liquids. 1 
these cases the’ plane of polarisation- is- found to be changed 
emergence, and differently for each homogeneous ray, so tha 
when white light is employed, on turning the analyser rour 
continuously. in one direction different colours * successive: 
appear, ‘rising or falling in the scale according, to the naire | 
the substance. = Ts 

If, while the analyser is-turned from left to right, the-tin 
ascend (4e. follow ‘the order R, O, Y, G, B, P e V), the sul 
stance is said to exhibit right-hąpded successive polarisation; bi 
if the tints descend, the successive’ polarisation 4s said to be lef 
handed. - E | 

These phenomena were satisfactorily explained by Fresnel : 
the following way. The incident polarised, ray, instead of r 
solving itself into two plane polarised rays at raght angles to eat 
other, as in the ordinary cases of dipolarisation, resolvés itse 
in these instances into two circularly polarised rays, one righ 
handed the other left-handed, which are é¢ransmitted with differe: 
velocities ; each homogeneous ray, thus resolve@ into two opposi 
circularly polarised’ pencils, on emergenc® composes a ray poa 
ised in a single plane, the deviation of which from the primitn 

- plane of polarisation depénds on the difigrence of phase of tl 
two circularly polarised rays on emergence. 

The rotation of the planes of polarisation is from left to rig! 
or ftom right to left, according to whether the sight-handed « 
left-handed circular rays are transmitted with the greater velocit 

The term dipolarisation, proposed by Dr. Wit@well to expre 
the bifurcation which a ray of pelarised light suffers when it 
transmitted through a crystallised plate, is a very appropria 
one ; but asthere are different-kinds of such separation, we m: 
designate plane dipolarisation the resolution- into two- plan 
polarised rays at right angles to each other, and circular dipolar 
sation the resolution into two circularly polarised rays, one righ 
handed the other left-handed. In like.mann®@r the term ellipt 
dipolarisation may be employed to represent the phenomer 
shown by transmitting a polarised ray through a plate of rocl 
crystal obliquely to the axis. 

The object of the present communication is to make know 
another means of producing successive polarisation, both righ 
handed and left-handed, which, equally with the well-know 
modes, may be proved to arise from the interference of tw 
opposite systems of circularly polarised rays. e > 

The poldtising apparatus which I have employed forthe e: 
periments I am about to detail is represented by Fig. 1. 

A plate of black glass, G, is fixed at an angle of 3° to tl 
horizon. -The film to be examined is to be placed ona diaphragn 
D® so that the light reflected at the polarisingjangle from tt 
glass plate shall pass through it at right angles, and after refle 
tion at an angle of 18° from the surface of a polished silvi 


* From the Proceedings of the Royal Society. 
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plate S, ash proceed vertically upwar B.e N is a Nicol’s prism, 
or any, other analyser, placed in the path of the second reflection 
The ftaphragm is furnished with a ring, moveable in its own 
plane, by which the crystallised plate to be examined may be 
placed in ahy azimuth. C isa small moveable Mand, by means 
of which thefilm to be examined may be ere in any azimuth 
and at any ‘inclinatfon ; for the usual &periments this is removed. 

If a lamina of quartz cut parallel to th® axis, and sufficiently 
thin to show the colours of polarised light, be plaged upon the 


diaphragm so that i$ principal¥ection (Że, 


the section containing 


the axis) shall be 45° to the &/of the plane of reflecfon, on 

turning theanalyser from left to right, instéad of the alfernation 

eof two complementary colours at each quadrant, which appear 

in the®rdinary polarising-apparatus, the phenomena of successive 

polarisation, exactly similar to those exhibited in the ordinary 
e. 





apparatus by a plate ot quartz cut perpendicular to the axis will 
be exhibited: the colours follow in the order R, O, Y, G, 
B, P, V, or, in other words, ascend asin the case of a right- 
banded plate of quartz cut perpendicularly to the axis. If the 


lamina be now either inverted, or turned in its own plane 99°, so 


that the principal section shall be 45° to the right of the plane of 


reflection, the succession of the colours will be reversed, while 
the analyser moves in the same direction as before, presenting the 
same phenomena as a left-handed plate of quartz cut perj&€n- 
dicularly to the axis. Quartz is a positive doubly refracting 
crystal, and in it consequently the ordinary index of refraction is 
smaller than the extraordinary index. But if we take a lamina 
of a negative crystal, in which the extraordinary index is the 
Gi 
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feast, as a film of Iceland spar split panes to one of its naturalts 


cleavages, the phenomena are the revers® of those exhibited by 
q@artz ; when the principal section is @n the /e/? of the plane of 
reflection the colours descend, and when it is on the rig%ť of the 
same plane the colours ascend, the analyser being turned from 
left fo right. e A 

It has been determined that the ordinary ray, both in positive 
and negative crystals, is polarised in the principal ‘section While 
the extraordinary ray is polafisedin the section perpendicular 
thereto, It is also established that the index of refraction is in- 
versely as the velocity of transmission. It follows from the above 
experimental results, therefore, that when the resolved ray whose 
plane of polarisation is to the left of the plane of reflection is the, 
quickest the successive polarisation is right-handgd, and when it 
is the slowest the successive polarisation is left-handed ; in the 
order R, O, Y, G, B, P, V, and in the second case in the re- 
versed order. 

he rule thus determined is equally applicable to Jamine of 
biaxal crystals. e ° 

As selenite (sulphate of lime) is an easily procurable crystal, 
ind readily cleavable into thin laminæ capable of showing the 
‘olours of polarised light, it is most frequently employed in ex- 
yeriments on chromatic polarisation. The laminz into which 
his substance most readily splits, contain in their planes the two 





uptic axes ; polarised light transmitted through such laminz is 
resolved in two rectangular directions, which respectively bisect 
the angles formed by the two optic axes; the line which bisects 
the smallest angle is called the intermediate section, and the line 
perpendicular thereto which bisects the supplementary angle is 
called the supplementary section. These definitions being premised, 
if a film of selenite is placed on the diaphragm, with its inter- 
mediate section to the left of the plane of reflection, the successive 
polarisation is direct or right-handed ; if, on the contrary, it is 
placed to the right of that plane, the successive polarisation is 
left-handed. The ray polarised in the intermediate section is 
therefore the most retarded ; and as that section is considered to 
be equivalent to a single optic axis, the crystal is positive, 

In one kind of"mica the optic axes are in a planeperpendicilar 
to the laminæ. They are inclined 224° oa each side the petpen- 
dicular within tht crystal, but owing to the refraction, are seen 
respectively at an angle of 35°73 therefrom. as 

The principal section is that which contains the two optic&xes, 
If the film is placed on the diaphragm with its principal section 
inclined 45° to the left of the plane of reflection, the successive 
polarisation is right-handed. The ray therefore polarised in the 
section which contains the optic axes is the one transmitted with 
the greatest velocity. 

Films of uniaxal crystals, whether positive or negative, and of 
biaxal crystals, all agree therefore in this respect ; that if the 
plane of polarisation of the quickest ray is to the left of the fine 
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eof reflection, thé succemive polarisation is right-handed when tH®™ 
artalyser moves from Mit to right, and if it is to the right of the | 
e plane of refraction, otier circumstances remaining the same, ihe 
succtssive polarisation is left-handed, l 
It must be taken into consideration that the principal section 
of the flm is inverted in the reflected image, so that if the plane 
*of polarisation of the quickest ray in the film is to the left of the 
plarft of reflection, it is to the right of that plane in the reflected 
image. fe eG t 
It may not be uninteresting to state a few obvious conse- 
quences of this successive polarisation in doubly refracting lami- 
næ, right-handed and left-handed according to the position of the 
plane of polarisation of the quickest ray. They are very striking 
as experimental results, and will serve to impress the facts more 
vividly on the Memory. paa B pe i 
1. A film of uniform:-thickness being placed on the diaphréfym 
with its principal section 45° on either side the plane of reflec- 
tion, when the analyser is at 0° or 90°, the colour of the film re- 
mains ugchanged, whether the film be turned in its own plane 
go’, or be turned over so that the back shall become the front 
surface ; put if the analyser be fixed at 45°, 135°, 225°, or 315°, 
complementary colours will appear when the film is inverted 
from back to front, or rotated in its own plane either way 90°. 


| 
2. If a uniform film be cut across and the divided portions be 
again placed together, after inverting one of them, a compound 
| 
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film (fig 4) will beformed, which, when placed on the diaphragm, 
will exhibit simultaneously both right-handed and left-handed 
successive polarisation. When the: analyser is at o° or 90° the 
colour of the entire film unifoarm g as itis turned round the tints 
of one [portion ascend, while those of the other descend ; and 
when the analyser is at'45°-er #00°4+ 45°, they exhibit comple- 
mentary colours. a anyu > 

3. A film increasing in thickness from one edge to the other is 
well suited to exhibit.at one glance the phenomena due to films 
of various thicknesses. Itis well known that such a film placed 
between a polariser and an analyser will: show, when the two 
planes are parallel or perpendicular to each other, and the princi- 
pal section of the film is intermediate to these two planes, a 
series of parall@? coloured bands, the order of the colours in 
each band fromthe thick towards the thin edge being that of 
their refrangibilities, or R, O; Y, G, B, P; V. The bands seen 
when the planes are perpendicular, are intermediate in position 
to those seen when the planes are parallel ; on turning round the 
analyser these two systems of bands alternately appear at each 
quacrant, while in the intermediate positions they entirely dis- 
appear. ae : 

Jow let us atrend to the appearances of these bands when the 
wedge-form film is placed on the diaphragm of the instrument, 
Fig. 1. As the analyser is moved round the bands advance towards 
or recede from the thin edge of the wedge without any changes 
occurring in the colours or intensity of the light, the same tint 
occupying the same place at every haif revolution of the analyser. 
If the bands advar.ce towards the thin-edge of the wedge, the 
successive polarisation of eack point is left-handed ; and if they 
recede from it the succession of colours is right-handed ; every 
circumstance, therefore, that with respect to a uniform film 
changes right-handed into left-handed successive polarisation, in 
a wedge of the same substance transforms receding into advancing 
bands, and zez vers. These phenomena are also beautifully 
shown by concave or convex films of selenite or rock-crystal, 
which exhibit concentric rings contracting or expanding in ac- 
cordance with the conditions previously explained. 

4. Few experiments in physical optics are so beautiful and 
striking as the elegant pictures formed by cementing lamin of 
selenite of different thicknesses (varying from rysy to sy of an 
‘gnch) ‘between two plates of glass. Invisible. under ordinary 

ey exhibit, when examined in the usual polarising 
willar ich are complementary 
ositio of the analyser. 
ie appearances are still 
ransition,; each ee 
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6. A thick plate of wnamnealed glass undergoe! '@ series of 
regular transformation, a | 
.- The phenomena of successive or rotatory polarisafion I 
have experimentally demonstrated admit of a very simple expla- 
nation. o E | hur ite, T i in: 

The polarised lig Mt incklent on the crystallised pPate is resolved 
into two portions of equal@intensity polarised at rigMt angles to 
each other, one in thesprincipal section, the other perpendiculare 
thereto, These resolved portions, when they fall on the silver 
plate, have fheir planes of pola®isation eah at an azimuth $ 
45°, oħe to the right, the other to the left of the plane o 
reflection.. These arê a ain resolved in the plane of reflection 
and the plane perpendicular thereto, and are in consequence “of 
the unequal retardation, which in silver at an.angle ef 72 
amounts toa quarterof al undulation, converted into circularly 
polarised beams, ene right-handed, the other left-handed.e » 


è 


teresting. CRE ee ee 
I will confine my attention here to what takes glace when the 








circularly polarised had been passed through the film. 
bisected and inverted film shows simultaneously the twoa 
mentary colours. a S 

But when the film is placed with one of its: pr 
224° from the plane of reflection. of the 
turning round the analyser the app: 
satgpn are reproduced exactly as 
the silver plate and of the pola 
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case the Gémponents of the light oppositely polarised in the two 
sections are unequal, being as cos 23}° to sin 224°; these com- 
ponents respectively fall 224° from the plage of reflection of the 
silver plage and from the rd gee a plane, and are each res 
solved in the game proportion in these two planes The weak 
component of the first, and the strong cOmponent of the second, 
_ are resolved into tge normal plane, while the strong component 
* of the first and the weak component of the. second are resolved 
into the perpendicular plane. oe a 
e As bearing intimately on the subject of this paper, I will 
here quote a passage from a memoir presented by Fresnel to the 
French Academy of Sciences in 181%, and published, in abstract, 
in $f ** Annales de Chimie,” t xxviii, 1825 =- 
“If a thin crystallised plate be pee between two parallelo- 
epipeds of glass crossed at right angles, in each of which the light 
previously polarised undergoes two total reflections at the incidence 
of 544°, fist before its entrance into the plate (which we sup- 
pose perpendicular to the rays), and subsequently after its emer- 
gence ; and if, besides, the plate be turned sothatvits axis makes 
an angle of 45° with the two planes of double reflection, this 
system will present the optical properties of plates of rock crystal 
papanne to the axis, and of liquids wbich colour polarised 
ight. When the principal section of the rhomboid with which 
the emergent light is analysed. is turned round, the two images 
will gradually change colour, mstead of experiencing only simple 
variations in the vividness of their tints, as occurs in the ordinary 
case of thin crystallised plates; besides, the nature of these 
colours depends only on the respective inclination of the primitive 
lane of polarisation and the principal section of the rhomboid, 
Wat is to say, of the two extreme planes of polarisation ; thus, 
when tis angle remains constant, the system of the crystal'ised 
plate and, the two parallelopipeds may be turned round the trans- 
mitted pencil without changing the colour of the images. It is 
this analogy Between the optical pepe of this little apparatus 
and those of plates of rock-crystal perpendicular to the axis 
which enabled M. Fresnel to foresee the peculiar characters of 
double geffaction that rock-crystal exerts on rays parallel to the 
axis.” ° i 
It dogs not appear that Fresnel, in any of his published me- 
morirs, ‘has given any futher modifications of this experiment, the 
importance of which ha» been almost entirely overlooked in ele- 
mentary treatises*on light. He does not seem to have remarked 
that similar pifenomena of successive polarisation are exhibited 
when the light incident on the crystallised plate is plane polar- 
* ised, nor that the’ order of the succession of the colours depends 
on the positiog of th® principal section with respect to the plane 
of polarisation. Tese circumstances are indeed necessarily in- 
“Juded in the beautiful theory established by this eminent philo- 
. Sopher ; but I am not aware that they have hitherto been speci- 
ficall¥ deduced or experimentally shown. 

The apparatus (Fig. 1) affords also the means of obtain- 
ing large surfaces of uncoloured-or coloured light in every state 
of polarisation, rectilinear, elliptical, or circular, 

It is for this purpore much more convenient than a Fresnel’s 
rhémb, with which but a very small field of view can be obtained. 
It must, however, be born® in mind’ that the circular and ellip- 
tical undulations are inverted in the two methods; in the former 
cage they undergo only a single, in the latter case a double re- 
flection. 

For the experiments which follow, the crystallised plate must 
be placed on the diaphragm E between the silver plate and the 
analyser, instead of as in the preceding expeiiments, between 
the polariser and the silver plate. 

By means of a moving ring within the graduated circle D the 

silver plate is caused to turn round the reflected ray, so that while 
the plane of polarisation of the ray remains always in the plane of 
reflection of the glass plate, it may assume every azimuthal 
position with respect to the plane of reflection of the silver plate. 
The film to be examined and the analysér move consentaneously 
with the silver plate, while the polarising mirror remains fixed. 


In the normal position of the instrument thé fay polarised. by | 


the mirrors reflected unaltered by the‘ silver plate; but when 
the ring is turned to 45°, 135°, 225°, or 315°, the plane of polari- 
sation of the ray falls 45° on one side of the plane of reflection 
. of the silver plate, and the ray is resolved into two others pofarised 
respectively in the plane of reflection and the perpendicular 
plane, one of which is retarded on the other by a quarter of an 
undulation, and consequently gives rise to a circular ray® which 
is right-handed or left-handed according to whether the ring is 
turned 45° and 225°, or 135° and 315°. When thee ring is 
. o 
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@imned so as to place the plane of, pglarisation in any intei- 
mediate position be-tween those producing rectilmear and cir- ° 
cular light, elliptical light is obtained on account of the unequal 
reSolution of the ray into its two rectangular componegts. 

Turning the ring of the graduated diaphragm’ from left tm 
right when the crystallised film is between the silver plase and 
the analyser, occasions the game successién of colours for the 
same angular rotation as rotating the analyser from right to lett 
when the instrument is in‘its normal position, and the film is be- 
tween the polariser and the silver plate. 

To arrange the apparatus for the ordinary experimtnts of » 
plane-polarised light without the intervention of the silver plate, 
all that is necessary is to remove the silver pla from the frame 
P, and to substitute for it a plate of. black glass, which must be 
fixed at the proper polarising-angle. *« wes 

To convert it intoa Norrenberg’s polariser, a silver mirror 
must be laid horizontal at H, and the instrument straightened, as 
shown at Fig. 3, so that a line pérpendicula¥ to-the mirror shall 
correspond with the line of sight. The silver plate must be 


-removed from the frame F, and a plate of transparent glass sub- 


stituted for it, which must be so inclined that the light falling 
upon it shall be reflected at the polarising-angle perpendicularly 
towards the horizontal mirror. The eye will receive the polarised 
ray reflected from the mirror, and the polarised ray will have 
passed, before it reaches -the eye, twice through a crystallised 
plate placed between the mirror and the-polariser. “The result is 
the same as if, in the ordinary apparatus, the polarised plate had 
passed through a plate of double the thickness. 

_ Fig. 2 shows the addition to, the apparatus when the coloured 
rings of crystals are to be examined by light circularly or 
elliptically polarised ; a is the optical tube containing.the lenses, 
which require no particular explanation, and å the condenser over 
which the plate is to be placed. i E 
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SCIENTIFIC SERIALS 


In the Journal of Botany for April, Mr. Hiern concludes his 
exhaustive paper On the Forms and Distribution over the World 
of the Batrachian Section of Ranunculus; Mr. J: G. Baker his 
Monograph of the Liliaceous genus X?phron ; and we have also 
the conclusion, of the valuable List of New Species of Phane- 
rogamous plants published in Great Britain during the yeai 1870. 
Mr. Hiern’s paper concludes with a mathematical statement of 
the form of the leaf of water-plants dependent on the strength of 
the current. Mr. Carruthers reviews the Contributions to Fossil 
cubed published in Britain in 1870, whch are very few in 
number. 


In the Scottish Naturalist for April, Dr. Lauder Lindsay 
commences his second paper on Natural Science Chairs in our 
Universities, and the editor, Dr. Buchanan White, concludes his 
details of ‘‘ Sugaring, how, when, and where to do it.” Under the 
head of zoology, Dr. D. Sharp gives an interesting account of 
the Coleoptera of the Scotch Fir, and Mr. Robert Gray a history 
of the Capercaillie. The contributions to phytology are a short 
paper on Scottish -plant-names ; and a List of. Mosses, found in 
the vicinity of Forres, by the Rev. James Keith. Some of the 
shorter paragraphs contain also interesting information. We 
would suggest to the conductors of the Naturalist whether 
it is not possible to avoid the very objectionable practice ot 
dividing their papers in the” very middle of a sentence, .The 
present number commences ‘f. ; waist.” in.the midst 
of the Editor’s article on Sugaring, and concludes .“ Knowledge 
is likely to . . . .” in Dr. Lauder Lindsay’s on the Univer- 


= 


‘sity Chairs, It is too great a'stretch on the memory to expect 


an incomplete Sentence to be kept in the head far three mdnths ; 


‘and the previoys number is not always et hand to remind one of 


the connection. _ š 
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Royal Society, April 20.—‘‘ Research on a-New Group of 


‘Colloid Bodies, ‘containing vamm and certain members of the 
m 


By J. 
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senes of Fatty Ketones.” erson Reynolds, M.R.C.P. 


Edin.» &c. ; oO F 
t On the Existence and Formation of Salts of Nitróus gide- a 


By Edward Divers, M.D. e 
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Geologists’ Associa jon, April 10.*—;A numerous pargy 
of the members of the Geologists’ Association visited 
Cambridge for the purpose of mspecting the Woodwardian 
Museum,and the exposures of Cretaceous strata in the neighbeur- 
kood. On arriving at Cambridge the party proceeded at once 
to the Woodwardian Museum,’ where they were met by the Rev. 
Dr. Cookson, Mastér of St. Petars College, the Rev. J. Wilt- 
shire, M.A., President of the Association, Prof. Morris, the 
- Rev. .T.'G. Bonney, Fellow and Tutor of St. Johns College, the 
Rey. Osmond Fisher, M.A., and Rev. Harry Seeley, F.G.S., as 
the representative of the venerable Prof. Sedgwick, who, much 
to his regret, was prevented being present. The fine collection 
of fossil mollusca was ably described by the Rey. T. G. Bonney, 
and the reptilian remains formed the*subject of an interestihg 
discourse by Rev. H. Seeley ; after which Prof Morris, in the 
Geological Lecture Theatre, delivered an address on the geology 
of the country around Cambridge, which was listened to with 
great intefest by a Mrge audience, who passed a very cordial vote 
of thanks to the Professor for his lecture. The afternoon was 
devoted td’a visit to the ‘‘coprolite workings ” and other exca- 
vations at Barnwell. Proceeding along the banks of the Cama 
fine section of Pleistocene deposits yielding mammaliferous 
remains and the usual species of mollusca was reached, This 
exposure exhibited some very fine examples of false bedding, 
and many granite and other boulders from the drift were here 
seen. <A very extensive excavation in the Gault here capped by 
a thin deposit of Upper Greensand lower chalk was next visited. 
The Gault, excavated for brick making purposes, is exposed to 
a depth of seventy or eighty feet, and from the evidence of well- 
sinkers it is probably from 150 to 200 feet thick. Fossils are 


rarely met with in the Gault clay at this place, though in other. 


localities this formation is very fossiliferous. Lying on the Gault 
at its junction with the Upper Greensand beds before mentioned 
occurs the stratum containing the phosphatic nodules or 
t“ Coprolites ” for which this locality 1s famous, and which, from 
another locality, were first noticed as being valuable for agricul- 
tural purposes by*irof. Henslow. At a short distance from this 
excavation the coprolite workings are found onall sides. Indeed, 
the whole of the land in the neighbourhood is being systemati- 
cally explored for these valuable nodules which he at an average 
of six or seven feet from the surface. One field after another is 
taken in hand, the coprolite bed of about twelve inches in thick- 
ness is taken out, the soil is carefully replaced on the surface, 
and the field is once again ready for tillage. The ‘‘coprolites ” 
are washed by horse power to remove the sand and loam in 
which they are imbedded, and they are then ready for conversion 
into manure. <A considerable number of fossils, chiefly Bre- 
chiopods, were obtained. The party returned to Cambridge, 
and in the evening were most hospitably entertained at St. John’s 
College by the Rev. T. G. Bonney. On the following day Up- 
ware, between Cambridge and Ely, was visited. At this place, 
situated in the fens and near to the river Cam, very interesting 
sections have been exposed in consequence of the search for 
s‘ coprolites.” The Gault, which has become very thin, has 
been cut through and Lower Greensand stiata reached. In the 
Lower Greensand, as at the top of the Gault, a bed abounding 
in the so-called coprolites is found, and this bed contains cha- 
racteristic Lower Greensand fossils, together with several new 
species of Brachiopods described by Rev. J. F. Walker, B.A., 
F.G.S. Cropping out within a very short distance of this ex- 
posure of Gaultand Lower Greensand is a remarkable calcareous 
rock full of corals, which has hitherto been called Coral Rag, 
but which Rey. Harry Seeley, who has paid great attention to 
the strata of this district considers to be of Kimmeridgian age, 
-and to which he has applied the name Upware Limestone. This 
rock is underlain by “Ampthill clay,” which would appear to 
be in’this district the equivalent of the Coral Rag of Oxford- 
shire, “Gloucestershire, @orsetshire, &c. The Brachiopods in 
the Lower Greensand coprolitic bed are abundant, especially 
Terebrainia sella, Terebratula prelonga, and Waldheimia ( Tere- 
bratul@) Davidsoni, The next excursion of the Association will 
be to Belvedere and Erith on Saturday next, and during May 
visits will be paid to Oxford, Grays in Essex, and Yeovil in 
Somersetshire. . ‘ 

* Anthropological Institute, April 17.—Sir John Lubbock, 
Bart,, president, in the chair. Messrs, Marsden Gibson, Adam 
Murray, Charles Rooke, and Thomas Davey, were elected mem- 
bers.. Mr. F. G. H. Price exhibited a pick made from the 
antler of the red deer. Mr. Charlesworth exhibited an ancient 


* C&amunicated by Prof, Morris. ü 
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Mexican flake of obsidian, an obSidian core, anda Mexican 
mirror of iron pyrites.—A paper by Dr. W. H. J. Bleek was 
1ead on the postion of the Australian Languages. „ After point- 
ing out the discovery, made by Sir George Grey, that the 
languages spoken throughoi& the southern poftion of the Aus- 


tralian Continent were derived from one confmon stock, the ° 


author proceeded to inquire what relationship they bore to other 
languages. 
cally opposed to Polynesian. languages; that they had remarkable 
resemblances to the Dravidian or South-Indian langaages, ang 
should be placed with the latter in the same class. 
gave a comprehensive sketch of the characteristics of thè Tu- 
ranean languages, their modifications and varieties. From the 
linguistic point of view Dr. Bleek had arrived at the concfrfion 
that the Australian native was, probably, mainly a degenerate 
offspring of the Sout&-Indian race, and it was possible that th 

latter might have some admixture of negro blood, although their 


hysical features would not altogether bear out that conclusion. , 


tt Was not improbable -that some portion of the negro race oc- 
cupied the tropical districts of India. It would appear from a 
comparison of the religious customs and observances of the past 
with those of the present time among the Australian aborigines 
that those people had fallen from a higher civilisation; and 
that conclufton would seem to be borne out by a considera- 
tion of the artificial nature of their weapons, their knowledge 
of the art of spinnmg, the peculiar system of castes ex- 
isting among them, and from other circumstances etending 
to confirm that view. It was not_too much to say that their 
having been spread in small numbers over a vast continent pro- 
duced almost necessarily with them, as with many Europgas 
settlers in new countries, the loss of many of those acqm@rements 
of civilisation which they had original possessed.—The Rev. G, 
Taplin contributed ‘À comparative table of the Australan 
languages.”—-Mr. C. S. Wake read a paper an the mefftal 
characteristics of primitive man, as exhibited ein the Abongines 
cf Australia. With reference to the subject of religion the 
author maintained that as the aborigines could notebe said to 
have any worship at all the argument that they had beei? derived 
from inhabitants of the temperate zone was got df any value. 
That the Australian aborigines did possess certain ‘points of 


affinity with other races was, in his mind, unquestionable. Those . 


points of affinity, however, did not prove het the Australians 
had fallen.from a higher state of civilisation, orethat as a race 


they had been derived either from Southern India or from ® 
A race, whatever degradation it might undergo, « 


Northern Asia. 
could never lose all trace in its social condition of that which it 
e in which it 
must have been when it first emerged from a condition of bar® 


barism. $ : 


pa : 
Mathematical Society, April 13.—-Mr. °W. Spottiswoode, 


F.R.S., president, in the chair. Mr. C. J..Monro, B.A., laté 
Fellow of Trinity College,-Cambridge, was proposed for elec- 
tion, and the following gentlemen were elected members :—The 
Hon. J. W. Strutt, Major Frederick Close, Rø, and Mr. 
James Stuart, Fellow and Tutor of Trinity College, Cambiidge. 
~The President briefly alluded to the loss the society had 
recently experienced by the death of its first President, the Jate 
Prof. De Morgan. Dr. Hirst, who had been intimately’ asso- 
ciated with Mr. De Morgan, when both were Professors in 
University College, gave a sketch of the work done by the de- 
ceased professor, eespecially dwelling upon the ©nginality and 
acuteness displayed in all his writings, instancing, in particular, 


„his ‘‘Double Algebra,” his work on the ‘‘ Differential and 


Integral Calculus,” and his ‘Formal Logic.” The speaker 
also dwelt upon the warm interest he had taken in the society from 
its first establishment, which led him to accept the office of first 
President, and to deliver the inaugural address, and then pro- 
ceeded to pay a cordial-tribute to his personal character. In 
conclusion, Dr. Hirst stated that Mr. De Morgan’s valuable amd 
unique collectien of curious works bearing upon the ‘‘ History ot 
Mathematics,” greatly enriched by the owner’s own. numerous 
and characteristic"quotations, was, he believed, to be disposed of. 
Several members present expressed their wish that the collection 
mighe not be dispersed, but be secured in,its entirety for the 
London University or for the British Museum.— Prof. ‘Crafton, 
F.R.S., then explained his diagrams in illustration of the 
** Stragses in Warren and Lattice Girders.” Prof. Henrici and 
Mr. Merrifield, in their remarks .on the communication, drew 
attention to the fact that Mr. Crofton had been anticipated in his 


| construttions in a ork PY E Culmann; ‘‘Die G®&ptische 


was shown that inStructure they were diametri-e 
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ag 
Statik” (1868), who had not only treated this particular matter 
in a freer manner, but applied his methogs to a much wider range 
of subject. Prof. Henrici further illustratedgthe Subject of the 
communication by 4 very simple and gngenious construction.— 
Prof. Cayley, V.P , followed with a brief sketch of the contents 
of his third memoir on ‘* Quaitic Surfaces.” e j 


eInstitution of Cfvil Engiĝeers, April 18.—Mr. Charles 
B. Vignoles, F R.S., president, in the chair.— ‘Or? the 
Awhimedeae Screw Propeller, or Helix, of Maximum Work,” 
wy Sir F. C. Knowles, Bart. In considering the construction 
and acMon of ‘the Griffiths’ Screw Progeller, the author of this 
memoir was struck by the fact that the blades worked in great 
part iff the lateral streams of the water, and had no action in 
thg dead water behind the sternpost, where power applied ought 
to be the most efficient. Again, in the common screw propeller 
at all points near the axis, the power was almost wholly em- 
ployed in nae the water, and in producing vibration b 
alternately lifting ahd depressing the stem which no doubt iñ- 
duced Mr. Griffiths to limit the extent of his blades to points 
without that space. These considerations led to an endeavour 
to devise some form of blade which should be free from that im- 
perfection, and yet on the whole possess the feathering property 
of the Griffiths’ screw. But no particular form presenting itself 
which on principle could be pronounced preferable to any other 
orm, the author decided upon proceeding to an a friorz solution 
of the question, and assuming the existence of some best form, 
he was ultimately Jed to propose this problem: ‘‘ What is the 
form of the surface of the screw propeller of which the ‘work 
dotas is the greatest possible?” The complete solution of this 
problem ws the subject of the paper, and the following was an 
outline of the methods employed, and of the results obtained. 
Referring the required surface to three rectangular co-ordinates 
x, y, and z one in the axis of rotation, the other two in the 

lane of rotation, the author first obtained a general expression 
Br the total ‘‘ work done”. by the blade in propelling the ship, 
in the form of a double integral in terms of the co-ordinates x 
and y and*of the partial differegtials of z with respect to each of 
them, of the speedeof rotation of the blade, and lastly of the 
speed of the ship. As this integral was to be a maximum for all 
points of the surface sought, it must be treated by the known 
methods of the Calewlus of Variations. This done, an equation 
of condition was obtained, which, by the performance of the 
Bperations indicated by the symbols, led to an equation involving 
two factors, each factor being a partial differential equation 
between the thre co-orflinates of the surface. The first of these 
being integrated gave for its solution the whole family of’ordinary 
hefices which were the surfaces of east work The second factor 
was the differential equation of jhe required surface, the treat- 
ment ofvhich was given in the paper 7# extenso, It led at once, 
and very simply, to an equation analogous to that of the common 
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From’this it wa$ at once deducible, that the surface of the blade 
at the axis cut the plane of rotation at an angle of 45°, while 
the common helix cut it at 90°, and therefore acted powerfully 
in the dead water to propel the ship, just where the common 
helix had no propulsive powei. Itwas proposed, to call this 
surface the hemi-helix, or hemi-angular helix.—The paper then 
proceeded to determine the pressure of this blade upon the 
vessel in the direction of the keel, and thence the whole circum- 
stances of the ship’s motion. It was found that there was what 
was called ‘‘a slip,” as in the case of the common helix. The 
author objected to this term, as involving a fallacious theory of 
the action of the screw,-—in effect a denial of the equality of 
action and reaction. In order fully to expose the fallacy, the 
motion of a ship impelled by the common helix as a case-of 
varigble motion in a resisting medium was investigated, and, 
from the identity ofthe conditions and of their algebyaical expres- 
sions it was proved that what was called ‘‘slip” of the screw was 
neither more nor less than ‘‘ the ratio of the difference between 
the velocity which the ship would have mn a non-resisting medium. 
and its actual terminal velocity in the water to the foygner 
velocity.” It was proposed, therefore, to substitute for this 
objectionable expression the term ‘‘ratio of resistance,” or 
‘f relative resistance,” as accurately representing the reaLphe- 
nomena, and measuring the efficiency of the given screw in pro» 
pelling the given vessel, The author was thus further enabled 
to explain what had been called “negative slip,” and to ‘assign 
its origin to the joint action of wind and stedim, it being impos- 
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sib® in the case of steam alone. In theecogise of the discussion, 
objection was taken to the fundamental principles enunciated in 
the paper ; although those principles used to be almost universally 
romiilgated in mathematical treatises of reputed authority, and 
were commonly even now relied on as the basis of mathematical 
reasoning, by those whose investigations and experimental*re- 
searches had not obliged ther to detect their unsatisfact^ry 
character. Reference was made, in the first place, to what 
might be called the very foundation of the author's deductive 
process,—-the proposition that when a plane moved obliquely 
through a fluid at a given velocity, the normal pressure on its 
surface was as the square of the sine of the angle of obliquity. 
Tn the second place, to the hypothesis that when the true law of 
pressure on a plane thus moving had,been in any way deter- 
‘mined, the local pressure on each unit of surface of a curved 
surface moving through a fluid could also be determined, by 
applying that law to the unit in viitue of the angle presented by 
its tangent plane to the line of motion. And thirdly to what 
appeared to be a misconception of the dynamical reletions, or 
inherent conditions of the slip of the propeller. : 


Zoological Society, April 18.—Dr. E. Hamilton in the 
chair, The Secretary read a report on the additions that had 
been made to the society’s collection during the month of March, 
1871. Amongst these particular attention was called to a young 
male specimen of the Cape hunting dog (Lycaon pictus), a species 
which had been deficient to the society’s collection since 1855.— 
Mr. H. E. Dresser exhibited a specimen of the American yellow- 
billed cuckoo (Coccyzus americanus), recently killed in England, 
and Sir Victor Brooke a specimen of the Esquimaux curlew 
(Numenius borealis), lately killed in Treland.—Prof. Owen, 
F.R.S., read a paper on the dodo (Didus ineptus), containing 
notes on an articulated skeleton of this extinct bird, recently 
prepared from bones exhumed by Mr, Clark in the Mauritius, 
and now exhibited in the Ornithological Gallery of the British 
Museum.—A paper was read by Mr. Thomas Davidson, F.R.S. 
(communicated by Mr, J. Gwyn Jeffreys), containing a revised 
account of the recent Biachiopoda dredged by Mr. Arthur 
Adams in the Japanese Seas —Messrs. Sharpe and Dresser 
pointed out the characters of a new form of long-tailed titmouse, 
which occurs in Southern Spain and in Italy, and which they 
proposed to call Acredula irb7i.i—My. R. B. Sharpe read the 
second part of his ‘ Contributions to the Ornithology of Mada- 
gascar,” in which was given an account of a collection of birds 
recently made by Mr. Crossley in that island. Among these 
were a specimen of a new swift proposed to be called Cypselns 
gracilis —A, communication was read from Dr. A. Gunther, 
F.R.S., containing the description of a new form of percoid 
fishes from the Macquarie River, Australa, which he proposed 
to call Ctezolates macquariensis.—A, communication was 1ead 
from” Dr. James C, Cox, containing descriptions of some 
new species of land and marine shells, from Australia and 
the Southern Pacific.——Two communications were read from 
Mr. J. Brazier. The first contained descriptions of some 
new land-shells from New South Wales—the second notes on 
some species of shells recently described by other authors from 
the Australian region, i 





Chemical Society, April 20.—Prof. Odling, F.R.S., vices 
president, in the chair. The following gentlemen were elected 
fellows : C. C. Grundy, J.-B. Lee, G. Sutcliffe, W. Ward. 
C. Haughton Gill read a paper on some saline compounds of 
cane sugar, The author having succeeded in obtaining a 
crystalline compound of sodic chloride with cane sugar, mixed a 
number of sugar solutions ‘with different salts and set them to 
crystallise spontaneously, or when no crystals were obtained by 
these means a more rapid evaporation ‘was tried. The salts 
employed were the chlorides of potassiun®, sodium, lithium} and 
ammonium ; the bromides of potassium and sodium, apd the 
iodides of potassium, sodium, lithium, and ammonium. None 
of the potassium salts gave compounds of a definite composftion. 
The sodium salts gave much better results; there were two 
varieties of sodic chloride compounds formed, constituted re- 
spectively 2 (Cy.H 00,9) . 3 NaCl. 4 H,O and C,,H..0,, . 
Na Cl. 2 H,O; the solutions containing sodic bromide gave 
crystals of the composition C,,H..0,,. Na Br. 14 H,O, they 
were probably not anr pure ; the sodic iodide combination, 
2 (CyoH9.0,,). 3 Nal . 3 H,O, formed very fine crystals. Tle 
mixture contaming lithium gave only crystals of pure Zane 
sugar. ‘ The constitution of the-sodic iodig¢e compound niakes 
it seent probable that the true molecular weight of cane sugar 


b è 


Mr, - 


(d 
e 


- 


Vp 
+ 


ke 


' equations ! 


+ 


” 
- 


e ceedings of the Cotteswold Naturalists’ Field 


¢ $ g 
a 


NATURE 


‘TAphil "ey, 1871 


oe 


should be represented by C.,H,,0.5. The measurements ofthe 
a mentioned in Mr. Gill’s paper were executed by Prof. 

iller. ` . 
p e `- 

j PARIS 
Academy of Sciences, April 3.—The account of this 
sitting ‘is printed in the Burna? Officiel, the first time 
since the beginning of the investment of Paris. The account 
was ‘signed and written by M. Henry de Parville.—M. Simon 
Newcomb was presevt at the sitting, and read a communication 


onthe perturbations in the motion of the moon, owing to the |- 
* attraction of the different planets. 


h The American astronomer 
proposes to solve this great question, by a new method. „The 
problem is to be solved by one hundred and fifty different 
M. Newcomb admits it is quite impossible to solve” 
it, without some startling simplification. The present communi- 
cation if to show fhe Institute the way through which the author 
hopes to realise these ipl en It is not the-final work, 
which, ifjt is successful, will prove M. Newcomb has made a great 
analytical discovery. But in such a matter experience passe 
science, M. Delaunay offered no remark on the subject, although 
he has devoted to it the greater part of his life. He remains 
on the defensive.--M. Robm, the celebrated microscopist, 
handed a note on the analysis of blood taken from a man 
attacked by scurvy.’ The author shows, from observations 
made at Necker and Gros Caillou Hospitals, that under these 
circumstances many white globules are mixéd-in the blood. But 
Jeucocithemic haying been observed in other affections, it cannot 
be considered as a specific-character -of that dangerous affection 
so common in besieged towns, and which was frequently ob- 
served in Paris towards the-end of 1870. 

The candidates for the great prize for curing cholera are not 
easily frightened by the civil war. The premium of 4,000/., 
given by the late M. Breaut, is worth incurring any risk. A 
M. Drouet sends a note giving the true cure. The process is 
simple enough. , It is sufficient to cover the stomach of the patient 
with the film of a collodion, prepared by a mixture of ordinary 
collodion and castoroil. This collodion film is a specific against 
hysterical fits, typhoid fever, &c. It must ‘be admitted 
that the total stopping of all. perspiration may be considered as 
being of some help in different affections. The process may be 
considered as worth a trial at least, under some peculiar cir- 
cumstances,-—It was stated that the Institute will not interrupt 
its sittings at any price. If there remains only a single member, 
that member will sit in order to keep a regular register of com- 
munications addressed to the learned company. Itis the only 
means for securing intellectual prosperity of scientific discoveries, 
and it cannot be stopped ever’ by Communalists. We have-no 
naws of the sitting of the roth. - + 
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BOOKS RECEIVED ee 
Excuts#.—The Illustrated History of British Butterflies: E. Newman 


` (W. Tweedie).—Select Methods of Chemical Analysis: W., Crookes’ (Long- 
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AmERICAN.-~-Medical aud Surgical Electricity: G M. Beard and A. D. 
Rockwell (New York, W. Wood and Co.). 


ForeiGn.—{Through Williams and Norgate)—Die Anwendung des Spec- 
tral-apparatus: K  Vierordt. , 5 2 


4 z me e meee E 


š PAMPHLETS RECEIVED 


Excursu.—On the Gibraltar Currents, the Gulf Stream, and the General 
Oceanic Circulation ; Dr. W. B.:Carpenter.—Preparatory Programme of the 
National University for Industrial and Technical Training, and Report of 
Provisional Committee —-Transactidns of the Scottish Arboricultural Society, 
Vol. vi, part x.—The Iron and Steel Institute : auans of the President, 
Mr.*H. Bessemeg.—The Sicilian Echpse Expedition: E&cture by Dr. T. E. 
Thorpe ---Barometer, Manyal, Board.of Trade: R, H. Scott.-Annual Re- 
port of the Manchester Scientific Students’ Association for 1870.~—Protest 
against @Mr. J. H. Walshs Decision in the Bedford Level Survey: W. Car- 
penter.—Gas, its high Price in the Metropolis, ant the Way to Reduce it: 
C. GeCleminshaw ~-Explanatory Memoir to accompany sheets 86, od ae 
and eastern part of 85 of the maps of the Geological Survey of Ireland: 
G. H. Kinahan and R G. Symes.--Common Salt, a Remedy against Small- 

ox.—On the Uniform Flow of a Liquid: Canon Moseley.—On the Mean 
Thickness of the Sedimentary Rocks of the Glage : James Croll.—-The Prö- 
lub for.1869.-—-On the Post 
Glacial Deposits of Western Lancashire and Cheshire: C. E, de Rance.— 
On the Glacial Phenomena of Western Lancashire and Cheshire: C. E. de 
ce.—A Lecture on Vegetarianism : £ F. W. Newman.-—Science 
Lectures for the People delivered at Hulme Town Hall, second sepies. 
: RICAN AND COLONIAL.-~Lhe Principles of Pure Cryetaliozraphy : G. 
Hinrikhs.--The Great Pyramid of Jizeh ; Plan and Objects of its Con- 
struction.-Monthly Regprt of the Department of Agriculture for January 
x871.——-Second Annual Report of the State Board of Health of Massachu- 
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ROYAL Socirry, at 8.30. 


setts.~-Preliminary Sketch of a Natural Arrangement of the Order Doco; 
glossa: W. H. Dall.—-Repogts of the Mining Surveyors and poeem Vics 
toria, for the qu@rter ending Dec, 31, 1870 --Digest of the réturn of all the 
Deaths from Bhthisis ih Melbourne and suburbs during 185-69 and the first 
half of 1870: W. Thompson -@Government Telegrams and Reports for the 
benefit of Commerce (Washington) —On the Physical Qonditions of a clo 
Circu contiguous tg a& permanent and constant Voltaic Current: A. M. 
Mayer. -Observations on the Variations of the Magnetic Declination in Con- 
nection with he Aurora of October m, 1870; A. @1. Mayer.—On the Top 
pers e and Physical Constitution of the Sun: (from the Journal of the 

in Institute) Prof. Zéliner.—G W. Childs: a Biographical Sketch, 
by Jamas Parton.. æ e 


ForkicN ~-Die Tang-ntialwage und ihre Anwendung zur Bestimmurf® 
der Dichte fester u, flussiger Ké-per mittelst directer Ablesunf: K. W, 
Zenger.—Ueber die Steinsdizablagerung bei Stassfurt: © Reinwarth —~ 
Zur Erinnerung au Wilhelm Haidinger: F. Ritter v Hauer. ee 


we 
“ 





6 
DIARY F 


THURSDAY, APRIL 27. m 
Rovau Soctery, at 8.30.—0n the Increase of Elect¥ical Resistance in Con- 
ductors with Rise of Temperature, and its application to the measure of 
Ordinary and Furnace Temperatures ; also on a simple Method of Measur; 
ing Electrical Resistances: C. W. Siemens, F R.S. 
LONDON INSTITUTION, at 7.30.—On Economic Botany: Prof Bentley. 
ROYAL INSTITUTION, at 3 -On Sound: Prof. Tyndall. 


ad FRIDAY, Avrit 28. 


QugexetTr MicroscoricaL Crus, at 8, 
ROYAL INSTITUTION, at 9.~-On the revived Theory of Phiogiston: Prof. 
Odling, F.R.S. è i 
SATURDAY, ÅPRIL 29, 


RovaL ScHooL or Mines, at 8,—-Geology : Dr. Cobbold. 
ZOOLOGICAL Society, at r.~-Anniversary Meeting. 
ROYAL Institution, at 3.~-On the Instruments Used in Modern Afro- 
-nomy: J. N. Lockyer; FRS. e 
MONDAY, May x. 


ENTOMOLOGICAL SOCIETY, at 7. 

ROYAL INSTITUTION, at 2.—Annual Meeting. ë ° 

LONDON INSTITUTION, at 4.—On Astronomy: R. A. Procter, F.R A 
(Educational Course.) , ' 


" TUESDAY, MAY 2, 


ZOOLOGICAL Society, at g—-On thè Birds of the Island of Celebes: Vis- 
count Walden.—On Speke’s Antelogg and the allied gpecies of the genus 
Tragelaphus: Sir V. Brooke, Bart. f 

SocieTY of BIBLICAL ARCHÆOLOGY. —On a Hieroglyphic Tales of Alexan- 
der, son of Alexander the Great, recently discovered at Cairo: S. Birch, 
LL. D., F.S.A.—-Some notice of three new bronze Himgaritic Tablets. ° 

Roya INSTITUTION, at 3 —-On the Geology of Davenshire, especially of the 
New Red Sandstone System: William Pengelly, F. RS. 

WEDNESDAY, May 3. ° 

Roya. MICROSCOPICAL SOCIETY, at 8 ~-On the Structure of Lepidopterous 
Scales as bearing on the Structure of Lepideeyrtus curvicollis; Dr. Mad- 
dox.—-Qn the Foot of Diryscus marginalis: B. T, Lo@yne. 

Society or Arts, at 8 —On the Production of Artificial Cold: Prof, J. 

- Gamgee + 


y . THURSDAY, May 4 
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SOCIETY OF ANTIQUARIES, at 8.30. r 

LINNEAN Society, at 8 —The phenomena of Protective Mimicry, and its 
bearing on the Theory of Natural Selection as iliustratedgby the Lepidop- 
tera of the British Islands : Raphael Meldola, F. C.S. 

Cuemican Society, at 8.—On the Productive Powers of Soils in relation to 
the Loss of Plant Food by Drainage : Dr. Voelcker, FgRS. e 

ROYAL INSTITUTION, at 3 —On Sound : Prof. Tyndall, 
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: ® $ To the solid ground Š 
l Of Nature trusts the mind which builds for aye” —WORDSWORTH r 
No. 53, VOL. 34 THURSDAY, NOVEMBER 3, 1870 PRICE FOURPENCE 
Registered for Transmission Abroad) [All Righis are Reserved 
a ‘ 
e a e OF LONDON. | LADIES’ EDUCATIONAL ASSOCIA- 
NOTICE IS HEREBY GIVEN, that one of the EXAMINERSHIPS ‘ 
IN CHEMISTRY in this University 15 now VACANT. Candidates for TION ? LONDON. 
@ this Office must send their Applications to the Registrar on or before the r5th A Course of 30 LECTURES on PSYCHOLOGY and LOGIC, by Prof. 
of Ngvember. ~ | G Crodat ROBERTSON, of University College, will be given at the Hall, 1s, 
‘ By order of the Senate fee aches oe X on wee aa a F nays, af It 45 `m ; 
‘ f , egmomg on Wednesday, i h chologica t ọ e 
University of London, WILLIAM B. CARPENTER, M D., course will consist of 10 Lectuves (ull Christman on che Hanan helgen, 
e London, W , Oct. 27, 1870. Registrar. | being a preparation for the Lectures on woe to follow. Fee, for the whole 
Se ee ee a ew pee | Course, 42 25. ; for the Psychology only, £1 15. 
e INSTRUCTION’ in SCIENCE and ART Class tickets, free tickets for the first Lecture, and prospectuses to be had 
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FOR WOMEN, 


Coyrses of Lectures “ON THE ELEMENTS OF PHYSICAL 
SCIENCE,” .by Professors WUXLEY, GUTHRIE, and OLIVER, in the 
Lecture Théa South Kensington Museum. The ELEMENTARY 
COURSE on Wednesdays and Saturdays, at 1r A.M., commencing 
oth November with Professor Huxley's Introductory Lecture 


of any age, 411s each Single admissions for each lecture, 2s. 6d. Schools 
and famihes can obtain six tickets at the price of five. 


à , A Syllabus will be issued on the day of each lecture. i 


Ladies who may Wish to attend this_course of lectures are requested to 
apply for tick@ts by letter to the Hon and Rev Francis Byng, ‘Treasurer, 
South Kensington@fuseum Tickets can also he obtained at the Catalogue 

“SaleStallat the Museum, or will be forwarded on receipt of Post-office order, 
made payable to the Treasuyer, at the Post-office, 8, Fulham Road, 
j B:@upton, S.W. 4 


UNIVERSITY OF GLASGOW. 


Class o? CIVIL ENGINEERING and MECHANICS tincluding Me- 
chanical Principles of Naval Architecture), This Class will open of Tues- 
gay, the 8th of November, at 4 P M 

W J. MACQYORN RANKINE, C.E., LL D , Professor. 


ROYAL COUNCIL of EDUCATION.— 


*EXPERIMENTAL LECTURES and Demonstrations on the SCIEN- 
TiFIC SUBJECTS of the above examinations can be attended ın classes 

. or privately, atthe BERNERS COLLEGE 1i aboratory and Class-rooms 
Telegraphy and Photography aly considered, Fees moderate.Apply 
to Prof. E. % GARDNER, F.ELS, F.S.4., 44, Berners Street. W, 


" ZOOLOGICAL SOCIETY’S LATEST 
PUBLICATIONS. 
TRANSACTIONS OF THE SOCIETY. - 











~ 


Vol. VII, part 3, prce 30s.—-Containing Notes on the Habits of some | 


Hymenopterous Insects from the North-Western Provinces of India” By 
CHARLES HORNE. With an Appendix, by FREDERICK SMITH, of the 
British Museum. Illustrated with four plates, ear 

Vol VII, part 4, price 36s.--On-a Collection of Beds from North-édstern 
Abyssinia and the Bogos Cauntry. By Dr. O. FINSCH. With Notes by 
the Collector, WiLi1amM Jesse, Zoologist to the Abyssiman Expedition Il- 
lustrated with four plates and a mup. : 

These may be obtained at the Soctety’s Office, 11, Hanover Square, W. ; 
at Messrs. Longmans’, Paternoster Row, E.C., or through any B@okseller. 


2,* The Subscription Price of the Society’s Publications, in the case of 
Fellows and Corresponding Members of the Society is now reduced to the 
sum of £r 1s per annum, provided such Subscriptions be pajgl in advance 
before the 2oth ofApril m each year, ™ à 
e 


The. 
e” ADVANCED COURSE on Tuesdays and Fridays, at 11 A M , commencing 
15th November.# Tickets for either Course, £2 2s. Governesses and pupils. 


of the Hon Sec, J. E Mylne, Esq , 27, Oxford Square, Hye Park, W. 


D EG REE S.— M.A., Ph. D 3 &c., in 
absentia or presentia Qualified Gentlemen desirous of proceeding to 
Degrees in Arts, Law, Theology, Medicine, &c , receive official Instruction 
and Advice by writing to M. A., 145, Packington Street, London, N. 


N.B.—Only the applications of Qualified Candidates will be replied to, 


SCHOOL OF CHEMISTRY, __ 

20, GREAT MARLBOROUGH STREET,\ 
“LONDON, W. | i 

Direcrep sy ARTHUR VACHER. 








t 


MICROSCOPIC MARVELS. — African 
AND PERUVIAN SANDS, consisting of an infinite vanety of Coloured 


, Gen-like Minerals ; also the Microscopic Rainhow, an interesting and bril- 


hant combination of ever-changing minute colours. These Cabinet Slides 
are pronounced the most beautiful yet seen under the Microscope 2s each, 
or hoth, 42 stamps post free.— Prepared only by F WATSON, Greenmount 
Street, Beeston Holl, Leeds; who will forward an excellent Instrument for 
viewing the above for 36 stamps. i 
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In z vol. 8vo., of nearly 1,000 closely printed pages, and 40 plates, pnee, 
“coloured, gos., plain, 36s. - 


A HISTORY OF INFUSORIA, including 


all the. British and Kaciga Spaa of DESMIDIA! EAS and DIATO- 
MACE, by ANDREW PRITCHARD, Esq Fourth Edition, enlarged 
and revised by J. T Axiipce, MB, Wn Arcuer, Esq, Jo Raris, 
MRCS, Prof WILLIAMSON, F.R S , and the AUTHOR = ; 


` s 
' Londan: WHITTAKER & CoO., Ave Riaria Lang, 
J 


man 
” 


‘ N 3 
‘This work 35 devoted to a History—based updén the researches of British 
and Foreign Naturalists-—-of esch group of organisms comprised by Ekren- 
burg under the term /zfusoria, includmg the D-smidiaceæ, Piatomacem, 
Phytozoa, Protozoa, Rotatoria, and Tardigrada, ~ This 1s followed by a sys- 
tematic description of the several Families; Genera, and all known species, 
recent and fossil. The present edition has been greatly enlarged, and is 
illustrated by nearly ooo magmified figures. The New Plates on Diatoma- 
cezx are by Tuffen West, ELS. a 


To the Geologist and Micrascople Observer this wark specially addresses 
itself, as a practica] manual of the present state of our knowledge of the 
multitude of invisible forms of life, above named, nat to be found in a single 
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ÞELICAN Life INSURANCE COMPANY. 


o ¢ ESTABLISHED IN 1797 7 
70, LOMBARD, ST, City, aad 57, CHARING CROSS, Westminster. 
m WM i°Xctors 1 — Pia f 
Henry Robert Brand, Esq., M.P. | Kirkman D. Hodgson, Esg , M.P. 
Octavius E. Coope, Esq : Henry.Lancelot Holland. Esq - 
John Coope Davis, Esq - | Sir John Lubbock, Bart ,M.P.,F.R.S® 
eo Heng Farquhar, Esq. sone Stewart Oxley, Esq. 


Charles Emmanuel Goodhart, Esq enjamm Shaw, Esq. 
Marmaduke Wyvill, Jun., Esq.. 








FINANCIAL POSITION. s 
Total amount issued with Bonus additions.. ./ 2. a. 43,007,432 . 
Liability on the same at 3 per cent. interest... .. e 846,772 = 
Accumylated Funds.. . a. ao o © se s» 5,227,253 : 
* Annual revenue from premiums.. +.. _ £92,787 ee 
© ” Pr) INTELESE oo wee re ar ee 87,103 
bi . ` 149,950 


The whole invested in Government, real, and other first-class securities, in 
addition to which the assured have the guarantee of a large and wealthy 
proprietary. 

For-prospectuses and forms of proposal apply at the Offices as above, or to 
the Agents of tle Companys 


ROBERT TUCKER, Secretary and Actuary. 
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THE JOURNAL of BOTANY, British 
AND FOREIGN.--Edited by Dr Serman, F L S , F.R.G.S., assisted by 
Mr J. G. Baker, F.L S, of the Royal Kew Herbarium, and Dr. Henry 
Trimens, F L.S , of the British Museum. ' ` 


This Journal, which is illustrated with Plates and Woodcuts, is published 
monthly, and each number contains Original Articles on British and Foreign 
Plants and on all departments of Botany, Extracts and Abstracts from Britush 
and Foreign Journals, Reviews of Books, Proceedings of Societies, and all 
the Botanical News of the Month. Subscriptions, Twelve Shillings per 
nnum, pavable to the publishers, Messrs Tay.or and Co., 10, Little Queen 
treet, Lincoln's Inn Fields, W.C Single numbers, 1s. 3¢. Vol. VIII. 

commenced in January, 1870. A limited number of the back volumes can 
till be obtained. i 
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Now out. 
A R I T H M E T I 
By SONNENSCHEIN & NESBITT. 
Part I. in OnesVelume. INTEGRAL., Price 2s. 6d. 


Parts II. III © FRACTIONAL AND’ APPROXIMATE CALCULA- 
~ TIONS, ` In One Volume; 3s. 62. 


The Complete Work in, One Volume, ss. 6d. 
“WHITTAKER & CO., Ave Maria Lane: 





“THE STUDENT'S MANUAL of COM- 


PARATIVE ANATOMY AND GUIDE TO DISSECTION, By G. 
HERBERT MORRELL, BA, BCL. 


Part I—MAMMALIA. To be published in November. 
II -SAUROPSIDA, 


Section 1—AVES. Now ready, 1s. 6d. 
» 2—REPTILIA, Shortly. 


YII.—ICTHYOPSIDA. 


The 400 Plates illustrative of this work will be published in Parts agreeably 
with the Text. A Glossary of terms used will accompany the Volume. 


Londen : LONGMANS, GREEN, & CO. 
Oxford: T. SHRIMPTON & SON. 


M AN. 


In 2 vols super royal 8vo. cloth, price 38s _ 


ROUTLEDGE’S' ILLUSTRATED NATURAL 





HISTORY of MAN , beig an account of the Manners and Customs of the ' 


Uncivilsed Races of Men. By theRev J G WOOD, M A„ F LS, with 
more than Goo Original Illustrations, by Zwecker, Danby, Angas, and others. 
Engraved by the Brothers Dalziel. . 
Vol I — Africa. i 
E II —Australia, New Zealand, Polynesią, America, Asia, and Ancient 
urope. 


GEORGE ROUTLEDGE & SONS, The Broadway, Lufigate Hill, | 


NEW WORK BY DR. LIONEL BEALE, F.S. 


DISEASE GERMS: Their Supposed 
NATURE. ® Four Plates, 3s. 64. 
ae: CONTENTS. , 


Poisonous Matter Vegetable Germs. 


A Germ, Origin of Germs 

Bioplasm. Spantaneous Eacan: i 

Ye&st Germs. 3 egetable Germs in Blood 

Germs in the Air, » » in Tissues, 

Dust and Disease. Objections to the Theory 

. LONDON: JOHN CHURCHILL & SONS ° 
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CONTEXTS OF THE NUMBER. © 
{.—MR. E. J. Reep, C B., On “gue Navy.” -æ . 
2—Mr ANTHONY TRoLLope’s New Story, “Sir Harry HOTSPUR OF om 
Houmateruwaire, Chapters MAIX.—XXI. 
3.—Miss FRANCES Power Copse on “* Unconscious CEREBRÅTION.” 
-4—“*THE WAR AND THE AMBULANCE.” BY HuMPHRm SANDVWITH, C B. 
5—Mr CG B. CLARKE on “THe Existinc Poor Law or ENGLAND ” : 
b —“ A Sfory or VionviLLe.” By F. M. F SKENE, P 
7— Tre lerpuicir PROMIE OF ImmMorrapity.”—A Poss. ø ° 
8.— LETTER FROM Canon KINGSLEY. 7 ar 


9.— ARMY ORGANISATION” By THE AUTHOR OF “Arg wy Reapyg” 
ro —LETTER FROM Mr, RuskIng . 


Volumes’I. to XXII. handsomely bound in cloth, price 7s. áe 


5 ` each, now ready. : 
MACMIBLAN & CO., LONDON. zd 
Sold by all Booksellers, Newsagents, and at all Radway Stations. 
$ 
e PRICE EIGHTEENPENCE ® , 
THE 
PRACTITIONER: 
Ja a Monthly Journal o 


THERAPEUTICS. 


Edited by FRANCIS E. ANSTIE, M D., FRCP., Senior Assistant 
Physician to Westminster Hospital, and Lecturer on Matena Medica in 
Westminster Hospital School ~ ‘ ® 

No. XXIX. for NOVEMBER, 1870, contains :-— 

OriGINAL COMMUNICATIONS j~ 

W.R Basam, M.D. The Therapeutic Value of some Salts of Potash y Py 


in Reducing or Modifying the Amount of Uric Acid m Renal Cajculus 
and Alhed Urinary Disorders. 


ALFrep Wittsuire, M.D, M.R.C.P. Lond On the Treatgnent of 
Puerperal Convulsions by Chloroform and Barnes’s Dulators, with 
Notes of a Case. : i hd 


e 
CuarLES Doucias F. ParLuirs, M D. Observationg on the Study of 
Therapeutics. - ‘ 


CHRISTOPHER HEATH, F R.C.S. A Fatal Case of Tetanus treated by 
Calabar Bean. : A 


Perer Hoop, M D. .On Senile Delirium io 
H. J. Norron, F R.C.S. Surgical Notes from the Wàr, e 
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EXTRACTS RROM BRITISH AND FOREIGN, JOURNALS. e: 

NOTES AND QUERIES, < i o 


BIBLIOGRAPHY. 


MACMILLAN AND CO. ® 
16, Bedford Street, Covent Garden, London " 


MACMILLAN  CO.’S PUBLIGATIONS, e 


This day, in crown 8vo., price 8s, 6d. 


ROBERT KNOX (the Anatomisé). A 
Sketch of his Life and Writings. By his Pupil and* Colleague HENRY 
LONSDALE. With Portrait. Dig : y 

In the Press. e 


DR. BALFOUR STEWART'S ELE- 


Ba LESSONS IN PHYSICS, 18mo. (Macmullan’s School Clase 
oaks, i 


In the Press. ` 
THE BEGINNINGS OF LIFE: In- 


eluding an Account of the Present State of the “‘ Spontaneous Generation ” 
Controversy. By H. CHARLTON BASTIAN, M.D., F.R.S., Professor of « 
Pathological Anatomy in University College, London. - 


CONTRIBUTIONS TO THE THEORY 
OF NATURAL SELECTION. A Series of Essays. By A. R WAL- 
LACE, F. L.S., Author of the “ Malay Archipelago,” &c. Crown 8vo. pp. 
384, price 8s. Gæ. 

“He has combined an abundance of fresh and original facts with a live- 
liness and sagacity of reasoning which are not often displayed so effectively ®©. 
on so small a scale.” -Saturday Review, 


A HISTORY .OF CHEMICAL THE- 
ORY, from the Age of Lavoisier to the Present Time. By A. D. WURTZ. 
Translated by H WATTS, E.R.S Crown &vo. 6s. 

“The d&course, as a résumé of chemical theory and research, evinces 


single luminousness ‘and grasp. A few judicious notes are added by the 
translator, "Pal? Mall Gazette. 


© MACMILLAN & CO. LONDON. ` 
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«SCIENTIFIC MANYABS. `, | MANUALS FOR STUDENTS, - 


i: iid P] r d r ipi ’ > 
Iris the intentgon of the Publislærs to, produce`a complete - T) ve 
ae series of Scientific Manuals, aftording full and accurate elementary AN INTRODUCTI ON TO THE OSTE- 
: . ael d lucid Ettgl h Th th OLOGY OF THE MAMMALIA, Being the Suitance of the Course of 
information, conveyed in clear and luci ish, ihe authors | Lectures delivered at the Royal C&lege of Surgeons of England in 1870. 
are well known as among theeforemost men of thtir several de- | By W. H FLOWER, F'R S., F.R.C.>. Huntenan Professor of Compara- 
*partments ; and their names form a ready guarantee for the high | tve Anatomy and Physiology. With Illustrations. Globe 8vo. 7s. 6d. 
character of the books. Subjoined is a dist of thosee manuals Se ee [This day. 


fiat have dready appeared, with a short account of each. Others e E eee es ams : 
“Mare ig active preparation; and.the whole will constitute a Ree le ae UQE ae Ey Oe Rae = 
standard series specially adapted to th@requirements of beginners, D.G L., Director of the Royal Cadets Kew. Globe ivo dan bhs 


whegher for private study or for schoal instruction, The object of this work ’is to supply- students and field-botanists with a 
fuller account of the Plants of the British Islands than the manuals Intherto + 


2 .— in use am at giving The Ordinal, Generic, and specific charagters have 
sas TROTO M a o been re-written, and are to a great extent original, and dfawn ion living or 
AIRY, Astronomer Royal. Sixth and cheaper Edition. 18mo, cloth. 4s 6g. dried specimens, or both. 

: e 


. FIRST BOOK OF INDIAN BOTANY, 


@ y 
“Popular Astronomy in general has many manuals, but none of them By Professor OLIVER, F.R.S., F L.S., Keeper of the Herbarium and 


supersede the Six Lectures of the Astronomer Royal under that title. Its : : : 
speciality ıs the direct way in which every step 1s referred to the observatory, mined see foe's a creat fe P roie ol Ponny. a ee, 
and in which the methods and instruments by which every observation 15 5°, . price 6s, 62. 


made are fully described. This gives a sense of solidity and substance to “Tn nothing is Prof Ohver’s book more satisfactory than the success with 

astronomical statements which is obtainable in no other way."g- Guardian. which, within so small a compass, it illustrates the vast and varied botany of 

ing. see x work hes leny eee aes by amateurs and college pro- 

F essors, and students in India.” i EUN, . 

ASTRONOMY.—Mr. LOCKYER’S ELE- * Will enable the learner at once to master the elements of his study, and 

e MENTARY LESSONS in ASTRONOMY. With Coloured Diagram of | to apply his new knowledge to a practical examination of the “plants and 
the Spectr# of the Sun, Stars, Nebule:, and numerous Illustrations. By J. flowers that meet his eye in any part of India,” — A lern s Indian Mail 

NORMAN LOCKYER, F.R.S. Sixth Thousand. 18mo. ss. 6d 
Other Volumes will follow. 


“The book 1s full, clear, sound, and worthy of attention, not only as a 
pOpigat exposition, but as a scientific Index "~~ theneui. 


“ An adnfirable text-book. Those who do not know much of the science By G. B. AIRY, Astronomer Royal. 
could not find a better and more accurate gude. —Musetin ON THE ALGEBRAICAL AND 
QUESTIONS. ON THE SAME FOR] SUMAN FUROR of BRions OF gue RvatioNs Anp 
O vn - ` eo.. 
PHYSIOLOGY.—Professor HUXLEY’S |, JNDULATORY THEORY OF OPTICS. 


Š Designed for the Use of Students in the Uni » New Editi C 
LESSONS in Bigi MENTARY PAYSIOLOGY. - With numersus Ilus- Se ang E ee ern” ee Oar ce ee 
trati . USan ae . + “ s ry ‘ 
Cee oo i SET cote , |, The plan of-this tract has been to include those phenomena only which 
“t Tt is a very small book, but pure gold throughout There'is not a waste | admut of calculation, and theénvestigations are applied only to phenomena 


sentence, or a superfluous word, and yet it 1s all clear asdayhght. It.exacts,| which actually have been observéd. 
close attention from th® r@ader, but the attention will be repaid by a real K 


acquisition of knowéedge. And though the book is small, 1t manages to ON SOUND AND ATMOSPHERIC 


uch on some of the very highest problems ..... The whole book shows | VIBRATIONS. With the Mathemati cal Elements of Music.—Designed 
ow true it is that the most elementary mstruction-1s best given, by the i ° r , igne 
highest masters m any science.” — Crardian: for the Use of Students of the University. Crown 8vo. gs. Í 


By HUGH GODFRAY, M.A. 


QUESTIONS ON THE SAME FOR! A TREATISE ON ASTRONOMY, for 


OOLS. By T. ALCOCK, M.D. 1s. 6d. the Use of Colleges and Schools By HUGH GODFRAY, M.A., Mathe- 
matical Lecturer at Pembroke College, Cambndge. 8yvq. cloth. es. 6a. 


. -$ ‘se 
BOTANY.— PROFESSOR OLIVER’S ‘ 
LESSONS IN ELEMENTARY BOTANY. With nearly Two Hundred! AN ELEMENTARY TREATISE ON 
Illustrations, Tenth Thousand. x8mo, cloth. 4s. 6d. THE LUNAR THEORY, with a Brief Sketch of the Problem up to the 
i j time of Newton. By HUGH GODFRAY, M.A, Second Edition, revised. 
“To this system we now wish to direct the attention of teachers, feeling | Crown 8vo. cloth. 3s. 6d, : 
ee that by e oe course alone can any See eee oi ` tr 
ts be conveyed with certainty ® young men educated as the mass O 
oar medical ene have bea We knoy of no work so well suited to PROFESSOR ROSCORW’S * SPECTRUM 
direct the botanical pupil's efforts as that of Professor Oliver’s, who, with | ANALYSIS” Lectures delivered in 1868 With Appendices, Chromo-litho- 


views s@practical, and with great knowledge, too, can write so accurately graphs, Maps, and upwards of 70 Illustrations. Medium 8vo. -2rs. 
and clearly.” Natural History Review, 


: : Westminster Review—“ The lectures themselves furnish a most admir- 
CHEMISTRY. — Proiessor RO SCOE’S able elementary treatise on the subject, whilst by the insertion in appendices 
LESSONS IN ELEMENTARY CHEMISTRY, INORGANIC AND | to éach lecture of extracts from the most mmportant published memoirs, the 
ORGANIC. With Numerous [lustranons and Chromo-Litho of the author has rendered ıt equally valuable as a text-book for advanced stu- 
Solar Spectrum, and of the Alkalies and Alkaline Earths. New Edition. dents. ` : 


Twenty-first Thousand. x8mo cloth. 4s dd. , AN ELEMENTARY TREATISE ON 
‘© A small, compact, carefully elaborated, and well-arranged manual.”— | THE PLANETARW THEORY. With a collection of Broblems. By 
Spectator, a : | C. H. H. CHEYNE, M.A. Crown 8vo. cloth. 6s. 4g. ° 


“ft has no rival in its field, and it can scarcely fail to take its place as.the 


text book at all schools where chemistry is now studied ”— Chemical News. In this volume, an attempt has been made to produce a treatise on the 


Planetary theory, which, being elementary in character, should be So far 
complete as to contain all that is usually required by students in the Unnygr- 


“ POLITICAL ECONOMY FOR BEGIN- | Yo! Cambridge ' : ; 
NERS. By MILLICENT GARRETT FAWCETT. With Questions. THE EARTH’S MOTION OF ROTA- 
18mo, 2s. 6d. , TION. By C. H.H, CHEYNE, M.A. Crown 8vo. 3s. 6d, : 


$% ` . » ` i d 

The first part of this work consists of an application of the method ot the- 

LOGIC.—Professor Jevons’ Elementary variation of elements to the general problem of rotation. In the second 
LESSONS IN LOGIC: Deductive and Inductive, with Copious Questions anh es general rotation formula: are applied to the particular case of the 


~ 


and Examples, and a Vocabulary of Logical Terms, 18mo, 3s 6d. eart -a 
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. « GEOLOGY.*Elementary Collections tePWILLIS, SOTHERAN, be CO., 


illustrate the modern work@on Seolo and facilitase the wterestmg study 
of Mineralogy and Geolcey, agn be had at 2, 5, 10, 20, 50, to 1,000 guinea 
also Mingle RAEN of MD aale, Rocks, Fossils, and Besar Shells, Cu W- 
geal Maps, Hammers, Models of Gold Necrets, vhthe urt pubbesuiens, 
&c & of J. TENNANT, Mineralogist to Hera a s, y 
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42, CHARING. CROSS (Admiralty side} g 
Established for the Sale and Purchase of Books relating to 
SCIENCE 
GENERALLY. s 
Nex Books supphed at the fullest discount from the published prices. 
Cetalogués post free on receipt of one stamo sy, 
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‘Opticians to H.R.H. the late Prince Consort, the Royal efamntly, and Her Majesty’s Home and Indian Governments, 
d 


BUCKINGHAM WORKS, JORK. 


elllustrated Catalogues of Observatories, Equatoual and all other descriptions of Telescopes, Astronomical Clocks, Theodolites, Levels, bs 
bad Chnometers, Gold Band Aneroids, &c , manufacturea by T. COU." E and SONS, may be hed on apphcation to the Warks. 





GEOLOGY. 


Nearly ready, with numerous Woodcuts, post 8vo. 


THE STUDENT'S ELEMENTS OF GEOLOGY By Sir Crarces 
LYELL, Bart, FRS Author of “Principles of Geology,” ‘The Antiquity 
of Man,” &c. 

JOHN MURRAY, Albemarle Street, 
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nee oe 


SIR CHARLES LYELL’S MANUAL OF | 
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* 


JUST OUT, FOURTH EDITION. i 
Price One Shilling, post free for Twelve Stamps. 


A PLEA FOR REFLECTORS. Being 


a complete description of and instructions for adjusting and using the new 


+ Astronom'cal@elescapes, WiTH SILVERED GLASS SPECULA , also Appendices 


on Working and Silvermg the Specula, With many Illustrations, by John 
Browning, F R.A S Fourth edition, much enlarged, with a Plate of Saturn 
and Mars, addinonal illustrations, and much new matter, 


JOHN BROWNING, 111, Minories, London, E C® 


Next week, 8 vols , 2gmo , bound, and IN A CASE, price ONE GUINEA. | ANCIENT CLASSICS FOR ENGLISH 


THE COMPLETE POETICAL WORKS OF LORD BYRON A 


New and beautifully printed Pocket Edition 


“Books that you may carry to the fire, and hold readily in your hand. are 


the most useful after all. A man will often look at them, and be tempted to 
go on, when he would have been frightened at books of a larger size, and of 
a more erudite appearance.” —Dr Foñnson 


SSHN MURRAY, Albemarle Street 





DARWIN ON MAN. 
Nearly ready, with Misirv® > 7° Pro. n Bvò, (unorm v.t? “The 
Ongin of Species.” í _ bee ae 


Ls > 
THE DESCENT OF MAN, and On SELECTION in Relation toat X 
By Cares Darwin, F R S., Author of “The Vanation of Animals and 
Plants,” &c. 
JOHN MURRAY, Albemarle Street. 





Continuation of 


DR. PERCY’S WORK ON METALLURGY, 


Now ready. With numerous Illustrations, 8vo, 30s. 


THE METALLURGY OF LEAD, 


including DESILVERIZATION ana CUPELLATION. By JOHN 
PERCY, M D., F.R S., Lecturer on Metallurgy at the Royal School of 
Mines. z 

X To be followed by 


VOL, IV —Gotn, SILVER, AND MERCURY 


VOL. V.—Prarinum, Tın, NickeL, COBALT, ANTIMONY, BISMUTH, 
ARSENIC, and other Metals 


JOHN MURRAY, Albemarle Street, 


A NEW SYSTEM OF PHILOSOPHY. 


I—FORM i 
TIME and SPACE : a METAPHYSICAL ESSA 
Parr I —Analysis of Perception and Assocation of Ideas , 
Part II —Laws of Logic, with a Criticism on Hecer, By SHADWORTH 
H, Hovcson. ¢8vo price 16s cloth, ° 
° ® JI—MATTER. i 
THE THEORY of PRACTICE: an ETHICAL INQUIRY. 
Woor I —Analysis of the Sensations, Emotions, Passions, of the Will, of 


Reasoning, of Choice, of Character, and their Connection with the Cerebral 
Organisation. 


Book IT —Logie of Ethic and Politic, containing a Logic of Jurisprudence, 
Political Economy, Philology, &c , with a General View of the Connectton of 
the Sciences By the same Author zvols. 8vo price 24s cloth. 


London: LONGMANS, GREEN, & CO, Paternoster Row. 








READERS. ° 
Ed..ed Ly the Rev. W. LUCAS COLLINS, M,A. . 


The Volumes published contain ig- . 


r. HOMER’S ILIAD By the EDITOR. i 
2. HOMER’S ODYSSEY. By the SAME. ` 
3 HERODOTUS, ByG C Swayne 

4. CÆSAR, By Anwiiony TROLLOPBE. 

§ VIRGIL. -By the EDITOR © = 

6 HORACE. By THEODORE MARTIN. * 


A Volume will be published on the first of every alternate month, ° 
price 2s Gd - i : 


WILLIAM BLACKWOOD & SONS, Edinburgh and London @ 
pe ee ee I gs yt, ae oe Me ee ee oe 
MR. W ROBINSON’S NEW WORK*ON MUSHROOMS. 


Large crown 8vo , cloth gilt, 6s , pd free 6s. 6d. 


` ® 
MUSHROOM CULTURE: its Extension 


and Improvement Waith many Illustrations, anden Account of Mery Phase 
of the Culture as practised in England and France, with Figures and De- 
scriptions of the most important edible hinds. By W. ROBINSON,FLS, 
Author of ‘‘ The Parks, Promenades, and Gardens of Pang” &e. > 


“Mr W. Robinson has contributed a capital httle volume to the literature 
of agarics , the wo :dcuts which illustrate the author's uggful hints arg admur- 
able.” -Dariy Telegraph 


e 
F. WARNE & Co, Bedford Street, Covent Garden 





i Every Saturday, 62 , Stamped, 7a. 
THE PALL MALL BUDGET, 


A Weekly Collection of Articles printed in the Pat. MALL GAZETTE 
from day to day, 


WITH A FULL AND WELL-DIGESTED SUMMARY OF NEW 


The PALL MALL BUDGET is pubhshed on Saturday in time for 
despatch by the early mormug Mauls. 


ee 
> 
A Special Edinon, printed on thin paper for the Foreign Post, 1s published 
on Friday. 
s OFFICE 


a, NORTHUMBERLAND STREET, CHARING CROSS 








‘ Printed by R. Cray, Sons, & TAYLOR, at 7 and 8, Bread Street Hin the City of London, and published by Macmittan & Co, 


at the Office, 16, Bedford Street, Covent Garden, —Tuurspay, Nov. 3, 1870 
e 


® ` 
2 
2 


s 
a 


=, 


tin nate) 
t 





A’ WEEKLY ILLUSTRATED JOURNAL OF SCIENCE TTSS . 
“70 the solid ground re ase Te ` 
. Of Nature trusts the mind which builds for aye.” —WORDSWORTH 


‘ 
rm - -9 








No. 54, VOL. -3] 


- THURSDAY, NOVEMBER 


10, 


‘1879 `` PRICE. FOURPENCE ~ 








Registered for Transmission Abroad] 


MINERALOGY AND MINING. 


*e ROYAL SCHOOL OF MINES, Jermyn 


Street. Mr. WARINGTON W. SMYTH, M A, F.R.S., commenced a 
course oe oar Lectures on MINERALOGY at one o'clock, and Sixty Lec- 
tures on MINING at half-past Three o'clock on Tuesday last, the 8th of No- 


vember, to be gontinued on each succeeding ‘Tuesday, Thursday, Friday, and 
Monday at the same hour, Fee for each course £4, 
ooie _  TRENHAM REEKS, Registrar, 


$ A 


ANTHROPOLOGICAL SOCIETY OF 


LONDQN, 4, St. @fartin’s Place, Trafalgar Square. Tuesday, November 
xsth, at Eight p.m, Papers tobe read:— - i 





i , i _ [AN Rights are Reserved 
- SCHOOL OF CHEMISTRY,- | 

20, GREAT MARLBOROUGH STREET, 
DreecreD BY ARTHUR VACHER. 


NEW WORK BY DR. LIONEL BEALE, F.R.S 


DISEASE GERMS: Their Supposed 

NATURE.. Four-Plates, 3s. 6¢, ; 
i y CONTENTS. ; 

Vegetable Germs. 





. 


Poisonous Matter. 


x.—‘' Observatibaseon the Condition of the Blood Corpuscles id certain 
Races,” by Dr. R. H. BAKEWELL. 5 


rm 
Bioplasm-- ~ +~ 
Yeast Germs. 
Germs in the Air. 


Dust and Disease. a ee 


Origin of Germs. 
Spontaneous Generation. 


J.. Vegetable Germs in Blood. 


» ç . p in Tissus. 
Objections to the Theory. 


2.—** Tribal Affinities among the Aborigines of Australia,” by C. STANI- 


LAND WAKE, Esq., Dir. A'S.L. ¢ 


_ 3 Description of Australia Aborigmes and Half-Castes, with Exhibi- 
tion of Skulls,” by Dg ROBERT PEEL. 


sd J. FREDERICK COLLINGWOOD, Secretary. 
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“UNIVERSITY OF GLASGOW. - 


Class of CIVIL ENGINEERING and MECHANICS (including Me- 
chanical Priftciples of Naval Architecture). This Class will open on Tues- 
day, the 8th of November, at 4 r m, : 


= W J. MACQUORN RANKINE, C.E., LL.D., Professor. 


eROYAL COUNCIL, of EDUCATION.— 


EXPERIMENTAL LECTURES and Demonstrations on the SCIEN- 
TLFIC SUBJECTS of the above examinations can be attended im classes 
or privately, atthe BERNERS COLLEGE Laboratory and Class-rooms, 
Telegraphy an@ Photography especially considered. dees moderate.— Apply 
to Prof. E. V GARD ER. F.E.S., F.S.A., 44, Berners Street W 


LADIES’ EDUCATIONAL - ASSOCIA-., 
TION, LONDON.’ > ° 


A Course of 30 LECTURES on PSYCHOLOGY and LOGIC, by Prof. 
G. Croom Rosertson, of University College, will be given at the Hall, x5, 
wer Seymour Street, W., on Wednesdays and: Fridays, at rz 45 am., 
eginning on-Wednesday, November 16. The Psychglogical part of the 
course will consist of ro Lectures (till Christmas) on the Human Intelligence, 
being a preparation for the Lectures on_Logic to follow. Fee; for the whole 
course, £2 25. ; for the Psychology only, Aris. 


Class tickets, free tickets for the first Lecture, arid prospectuses to be had 
of the Hon Sec, J. E. Mylne, Esq , 27, Oxford Square, Hyde’ Pak, W. 





-° CLIFTON COLLEGE.— The Pgst of 
Lecturer in EXPERIMENTAL PHYSICS will be vacant at Christmas. 


A geod Matheinatician’preferred. Other informatiog’may be had on appli- 
cation to the Head Master, the College, Chifton, Bristol. e 
z 2 >» e : 
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. LONDON: JOHN CHURCHILL & SONS. 


In x vol. 8va , of nearly 1,000 closely printed pages, and 40.plates, price, 
i coloured, sos , plam, 36s. ` 


- A HISTORY OF INFUSORIA, including 
all the British and Foreign Species of DESMIDIACEÆ, and DIATO- 
MACEÆ, by ANDREW RITCHARD, Esq. Fourth Edition, enlarged 
and revised by J. T. Artipce, M.B., Wat. ARCHER, ESQ., J . RAaLrs, 
M R.C.S.,-Prof WiLLranson, F.R.S , and the AUTHOR. 


= ' London: WHITTAKER & CO., Aye Maria Lane. 


This work is devoted to a Histcry—based upon the researches of British 
and Foreign Naturalists—of each group of organisms comprised by Ehren- 
burg under the term /2/tsorta, including the Desmidiacez, Diatomacex, 
Phytozoa, Protozoa, Rotatoria, and Tardigrada. ‘This is followed by a sys- 
tematic description of the several Families, Genera, and all known species, 
recent and “fossil, The present edition’ has been ray, enlarged, and is 
illustrated by nearly 2,000 magnified figures. The New Plates on Diatoma- 
cee are by Tuffen West, F.L 5, : ; 


To the Geologist and Microscopic Observer this work specially addresses 
itself, as a practical manual of the present state of our knowledge of the 
multitude of invisible forms of-life, above named, not to be found 1m a single 
volume, nor in any one language. a aii 
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A NEW. SYSTEM .OF PHILOSORHY. 
a. ° --+- [FORM ° 
- TIME and SPACE : 4 METAPHYSICAL ESSAY. ° 

Part I.—Analysis of Perception and Association of Ideas. œ 

Part II.—Laws, of Logic, with a Criticism of HEGEL, By SHADWORTH 
H. Hopson. ĝvo. price x6s. cloth. | - _ @ 

i i ~ H—MATTER. ' 
THE THEORY of PRACTICE :.anETHICAL INQUIRY. 


Boox I.—Analysis ofthe Sensations, Emotions, Passions; of the Will of 


Reasoning, of Choice, of Character, and their Connection with the Cerelfal 
Organisation. coe i i 


Boox IL—Logic of Ethic and Politic, containing a Logic of Jurisprudence, 
Polhitigal Economy, Philology, &c., with a General View of the Connection of 
the Sciences. By the same Author. 2 vols.” 8vo price 24s p 


London * LONGMANS, GREEN, & @) , Paternoster Row. 
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-= MACMILLAN 


yi e. s l NATURE ° 


È 00’ NEW BOOKS. 


PROFESSOR HUXLEY’S LAY SER- 
MONS, ADBRESSES, and REVIEWS, 8vo, 105, 64, ° 


THE: BEGINNINGS, OF LIFE. In- 
cluding an account of the present State of fhe “Spontaneous Generation” 
Controversy. By H. C. BASTIAN, M. D., F.R.S , Professor of Pathological 
Anatomy in University College, Landon. , [in the Press. 


* BODY AND MIND: An Inquiry into 


their Connection and -Mutual Influence, specially in reference ta Mental Dis- 


orders , being the GULSTONIAN LECTURES for 1870, delivered beforee 


the Royal College of Physicians. With A fore 
LEY, M.D., London. ¥ ith Appendix By : ENRY MAUDS 


A DIGEST.OF FACTS RELATING 


to the TREATMENT and UTILISATION of SEWAGE / By Professor 
CORFIELD, MOR.C.P. Prepared for the Committee of the British Asso- 
ciation, [Second Editton in the Press. 


“THE ILIAD OF THE EAST: A Selec- 


tion of Legends drawn from Vatmixt's Sanskrit Poem, the Ramayana. By 
FREDERIKA RICHARDSON. Crown 8vo 7s. 6d, [This day. 


TALES OF OLD JAPAN. Translated, 


with copious Explanatory Introductions and Comments. By A B MIT- 
FORD, Attaché to the British Embassy at Yedo With 4o full-page Illustra- 
tions, Drawn and Engraved liy Japanese Artists. [ Shortly. 


DRYDEN’S POETICAL WORKS,— 
Edited, with Introduction and Notes, by W. D CHRISTIE, M.A, Era = 


‘NEW VOLUME OF THE GLOBE SERIES. 
COWPER’S POETICAL WORKS, 


” Edited, with Biographical Introduction and Notes, by the Rev W. BEN- 


HAM. Globe 8vo. 35. Gg. Thts day. 


a 


NEW VOLUME OF THE GOLDEN TREASURY SERIES. 


A BOOK OF GOLDEN THOUGHTS. 
By ao ATTWELL, Knight of the Order of the Oak bee 7 emo, 
4s. Od. R d ts day. 


A SKETCH ofthe LIFE and WRITINGS 
of ROBERT KNOX (the Anatomist}. By his Pupil and Coll 
HENRY LONSDALE, ° Crown 8yo. with Pocante 85 ba Thora 


JOHN WESLEY and the EVANGELI- 


CAL REACTION of the EIGHTEENTH GENTURY. By JULIA 
WEDGWOQOD. Crown 8vo 8s. 6d AE 


FINE ART: A Sketch of its History, 


Theory, Practice, and Application to Industry. Being a Course of Lectures | 


delivered at the University of Cambridge. 


By Sir M. D y 
M.A., Slade Professor of Fme Art. y Sir M, DIGBY WYATT, 


[ Shortly. 


PROFESSOR SEELEY’S LECTURES 
AND ESSAYS. [Shortly, 


` 


A COMPARATIVE GRAMMAR of the 
. TEUTONIC LANGUAGESe Being at the same time a Historical Gram- 
mar of the English Language, and comprising Gothic, Anglo-Saxon, Early 
Pagie M@ern Enghsh, Icelandic (Old Norse f Danish. Swedish, Old 
High German, Middle High German, Modern rman, Old Saxon, Old 
Fristan, aÑ Dutch. By JAMES HELF ENSTEIN, Ph.D. 8vo0. [Shortly. 


MACMILLAN’S SCHOOL CLASS, BOOKS, 


*ELEMENTARY LESSONS in PHY. 
SICS. By BALFUUR STEWART, LL.D, F R.S., Professor of Natural 


Philosophy in Qwens College, Manchester. x18mo. [Nearly ready 
RECN NGRIRY IE NR EEE EE e 
4 MAGMTILLAN & CO. LONDON. 
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- STEWART, LL.D , FR. S., Director of the Observatory at Kew. 


reach of the general reader. 
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CLARENDON PRESS PUBLICATIONS: , 


an 


e@otmy Bvo. ss, with t2 plates, + 


‘FORMS OF °ANIMAL LIFE. ° Being ` 


Outlines of, Zoological Classification Based upon Anatonfical_ Investigation 
and Illustrated by Descnpteons of yaa oe and of €igures. By 
GEORGE ROLL ston MD,‘B.R.S, Linacre Professor ofeAnatomy 
and Physiology in tee University of Oxforde e 


“t Not only University students, but others also will fatd Dr. Rolleston’s 
work of the highest value in aching them how most profitably to study 
comparative anatomy !—Sritish Medical Journal. al 


‘t It ig classical, comprehensive, loaded, almost crammed, with knowledge, 
and exact. . Professor RdMeston has conferred a great boon upon 


zoologists, has shown himself a thorough master of his*subject.”—7 ournal g - 


Anatomy, - 
$ 


Edy 


AN ELEMENTARY TREATISE ON` 


NATURAL. PHILOSOPHY. By Sir W. THOMSON and Professor 
TAIT © . - . @ (iu the Press. 


Second Edition, with Solutions. - 


CHEMISTRY FOR STUDENTS. By 


A. W. WILLIAMSON, Phil. Doc., Professor of Chemistry; University 
College, London, Extra fcap. 8vo. Cloth. Price 8s. 6d. 


z L 
ACOUSTICS, THEORETICAL. 
Part r. By W. F. DONKIN, M A., F.R.S., Savilian Professor of Astro- 
nomy at Oxford. Crown 8vo, 7s. Gd, . 4 -e 
i ~ k 


In crown Svo, price 75. 6d. - » 


EXERCISES in PRACTICAL CHEMIS- 
TRY: Quahtative Analysis. By A. G. VERNON HARCOURT, F.R.S. 
Lee’s Reader m Chemistry at Christ Church, Oxford, and H. G. MADAN i 
F.C.S. With numerous Illustrations, - 


“The plan of the book appears to us tẹ be admirable, and the dffections 
given for performing the various operations involvedgin fle course are 
wonderfully precise and clear.”-——Chemist and Druggzst. . @, 


? 


Extra cap. 8vo, cloth, price 7s. 6d. è 


AN ELEMENTARY TREATISE ON 
HEAT, with numerous Woodcuts and Diagrams. By BALFOUR 


we 


“This compact httle treatise is commendable both a®an elementary expo- 
sition of the chief phenomena of heat and their practical applications, and 
also as a brief exposition of the philosophical theories which have recently 
given anew interest to the phenomena, The structure of the. wark W also 
excellent" —Fortuightiy Review. i 


Demy 8vo. cloth, price ars. 


DESCRIPTIVE ASTRONOMY.. Hand- 


book for the General Reader, and also for pragtical Observatory work. With 
224 Illustrations and numerous Tables. By G. F. CHAMBERS, F.R.AS., 
Barvister-at-law. } 


The aim of this work, briefly expressed, is general’ usefulness, whether in 
the hands of the student, the general reader, or the professtonal observer. 
Great pains have been taken to present the latest information on all branches 
of the science. The development of Astronomy is now so rapid that unless 
an author exercises cofstant vigilance his book must fall beh¥adhand , and it 
is believed that this volume not only contains the most recent discoverimsand 
deductions, but that in it will also be found information hitherto to be met 
with only in the publications of learned societies, difficult of access and in- 
convement for reference even to the Astronomer, and absolutely out of the 


OXFORD : Printed at the CLARENDON PRESS, and Published, by 
‘MACMILLAN & CO, LONDON, Publishers to the University. s» 
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_ Royal 8vo cloth, price ros, 6g, ‘s 
Clogh Cases for binding VOL. IL mayrhe had of all: Booksellers 
MACMILLAN & CO., LONDON. $ 
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_ "MACMILLAN: & CO’S SCYENTIFIC PUBLICATEONS. ''> 
A bd ? ¢ = ies . 


' SCIENTIFIC MANDAGS. - 


® 

Ir is tle intention of the Publiskers to produce a complete 

«e series of Scientific Manuals, aftording fulhand accurate elementary 
informatiof, conveyed m clear and- lucid English. The authors 
e2re well known as“among thë foremost men of tMeir several de- 
partments ; and tħeir names form a ready guarantee for¢he high 
Gharacter of the books. Subjoined is a list of those manuals 
aw, that have already appeared, with a short account of each. Others 
are $n active preparation; and the whole will constitute a 
standard series specially adapted to thè requirements of beginners, 
whether for private study or for school instruction, : 


°* ASTRONOMY. — By’ tHe Astronomer 


ROYAL, -POPULAR ASTRONOMY With Illustrations. By G. B, 
e AIRY, Astronomer Royal. Sixth and cheaper Edition. 18mo. cloth. 4s. 6d, 
hd : - @ 


a“‘ Popular Astronomy in general has many manuals, but none of them 
supersede the Six Lectures of the Astronomer Royal under that title. Its 
speciality is the direct way in which every step is referred to the observatory, 
and in which the methods and mstruments by which every observation is 
made are fully described. ‘This gives a sense of solidity and substance to 
astronomical statements which 1s obtamable in no other wayg — Guardian, 


ASTRONOMY.—Mr. LOCKYER’S ELE-. 


° MENTARY LESSONS in ASTRONOMY. With Coloured Diagram of 
the Spectra of the Sun, Stars, Nebulæ, and numerous Illustrations. By J. 
NORMAN LOCKYER, F.R.S. Sixth Thousand. 18mo. ss. 62. 


e @ Lhe book is full, clear, sound, and worthy of attention, not only as a 
pofular egposihon, but as a’scientific index.” ~-A thenaune, 

** An admirable text-book. Those who do not know much of the science 
could not jd a better and more accurate guide.” —AfLasetse. 


QUESTIONS ON THE SAME FOR 
e SCHOOLS. ByJ FORBES ROBERTSON. 1s. 6d. 


PHYSIOLOGY.—-Professor HUXLEY’S 
LESSONS in RLESIENTARY PHYSIOLOGY. With, numerous Illus- 
trations, , Fourteenth Thousand. 18mo, cloth. 4s. 6d, . 


“ TIt is a very small book, but pure gold throughout. There is not a waste 
sentence, or a superfgzaus word, and yetic is all clear asdayhght. It exacts 
close attention fran the reader, but the attention will be repaid by a real 
@ 2cquisition of knowledge, And though the book is small, t manages to 

touch on some of the very highest problems The whole book shows 
~@, how true it is that the most elementary instruction is best given by the 
highest masters in any sceence.”—Guardtan. 


e QUESTIONS ON THE SAME FOR 
3 SP HOOKS By T, ALCOCK, MD. 1s. 62. 


© 
. BOTANY. — PROFESSOR OLIVER'S 


LESSONS IN ELEMENTARY BOTANY. With neatly Two Hundred 
Dlustranons. Tenth Thousand. 18mo. cloth. gs. Gd. 


- h @ @ @ 


“To this system we now wish to direct the, attention of teachers, feeling 
satisfied that by some such cougse alone can any substantial knowledge of 
plants be conveyed with certainty to young men educated as the mass of 
our medical students have been We know of no work so well suited to 
diret the botanical pupil's efforts as that of Professor Olver’s, who, with 
views so practical, and with great knowledge, too, can write so accurately 
and clearly, ”—Naturat History Review, 


CHEMISTRY. — Professor ». ROSCOE’S 


LESSONS IN ELEMENTARY CHEMISTRY, INORGANIC AND 
ORGANIC. Waith Numerous Illustrations and Chromo-Litho, of the 
Solar Spectrum, and of the Alkales and Alkaline Earths. New‘Edition. 
Twenty-first Thousand. xz8mo. cloth, ss. 64, ; 


- “A small, compact, carefully elaborated, and well-arranged manual. "we 
Spectator. 

“It has no rival in its feld, and it can scarcely fail to take its place as the 
text book at all schools where chemistry 1s now studied.”-Ciemical News, 


POLITICAL ECONOMY FOR BEGIN- 
NERS. By, MILLICENT GARRETT FAWCETT. With Questions. 
xs3mo. 25, + 


LOGIC.—Professor Jevons’ Elementary 


LESSONS IN LOGIC: Deductive and Inductive, with Copious Questions 
nd Examples, and a Vocabulary of Logical Terms. x8mo. 35. 6g 
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MANUALS FOR STUDENTS. | 


® e 

AN INTRODUCTION TO THE OSTE? 
OLOGY OF THE MAMMALIA. Bemg the Substance of the Colirse of 
Lectures delivered at the Royal Cplicge of Surgebns of England in 3870. 
By W. H. FLOWER, F.R S., F.R.C.>. Hunterian Professor of Compara- 
tive Anatomy and Physiology. With Illustrations. Globe 8vo. 7s. 6d. 


[Thus day. 


THE STUDENTS FLORA OF THE 


BRITISH ISLANDS.” By J. D. HOOKER, C.B., F.R.S., M.D? 
D.C L, Director of the Royal Gardens, Kew. Globe si tos. 6d. ? 


The object of this work is to supply students and field-botanists with a 
fuller account of the Plants of the British Islands than the manuals hitherto” 
In use atm at giving. The Ordinal, Generic, and specific characters have 
been re-written, and are to a great extent original, and drawn frem living or 


dried specimens, or both. n e 
- FIRST BOOK OF INDIAN BOTANY, 


By Professor OLIVER, F.R.S., F.L.S., Keeper of the Herbarium and 
Library of the Royal Gardens, Kew, and Professor of Botany m University 
College, London. With numerous Illustrations. Globe 8vo price 6s. 6¢. 


‘In nothing is Prof Oliver's book more satisfactory than the success with 
which, within so small a compass, u: illustrates the vast and vaned botany of 
India. Such a work has long been wanted by amateurs and college pro- 


> 


fessors, and students in India,” ——A theneunt, 
“ Will enable the learner at once to master the elements of his study, and 
to apply his new knowledge to a practical examination of the plants and 


flowers that meet his eye in any part of India.”—A dlen’s Indian Mail, 


Other-Volumes will follow. 





By G. B., AIRY, Astronomer Royal, 


ON THE ALGEBRAICAL AND 


NUMERICAL THEORY OF ERRORS OF OBSERVATIONS AND 
a COMBINATION OF OBSERVATIONS, Crown 8vo. cloth. 
s. 6a, G a 


UNDULATORY THEORY ‘SOF OPTICS. 


Designed for the Use of Students in the University. New Edition. . 
8vo. cloth. 6s. 6d. a Eii 


The plan of this tract has been to include those phenomena only‘ which 
admut of calculation, and the investigations are applied only tò phenomena 
which actually have been observed. 


ON SOUND AND ATMOSPHERIC 
VIBRATIONS. With the Mathematical Elements of Music.—Designed 
for the Use of Students of the University. Crown 8vo, gs. 

By HUGH GODFRAY, M.A. 
A TREATISE ON ASTRONOMY, for 


the Use of Colleges and Schools. By HUGH GODFRAY, M A., Mathe- 
matical Lecturer at Pembroke College, Cambridge. 8vo. cloth, 12s. 6a. 


AN ELEMENTARY TREATISE ON 
THE LUNAR THEORY, with a Brief Sketch of the Problem up to the 
time of Newton, By HUGH GODFRAY, M.A. Second Edition, revised. 
Crown 8vo. cloth 55. 6a. 


t 


PROFESSOR ROSCOE’S “ SPECTRUM 


ANALYSIS.” Lectures delivered in 1868 With Appendices, Chromo-litho- 
graphs, Maps, and upwards of 70 Illustrations. Medium 8vo, ars. 


Westminster Review“ The lectures themselves furnish a most admir- 
able elementary treatise on the subject, whilst by the insertion in appendices 
to each lecture of extracts fram the most important published memoirs, the 
author has rendered it equally valuable as a text-book for advanced stu- 
dents.’ i 


AN ELEMENTARY TREATISE ON 


THE PLANETARY THEORY. With a collection of Problems? By ` 


C. H. BE. CHEYNE, MiA Crown &vo. cloth, 6s. i 


. ° 
In this volume, 2n attempt has been made to produce a treatise on the 
r 2 in character, shouldebe so far 
complete as to contain all that is usiially required by students in the Univer- 
sity of Cambridge. ; e 


THE EARTH’S MOTION OF ROTA 
TION. By C. H.H. CHEYNE, M A, Crown 8yo. 3s. 62, - 


The first part ot this work consists of an application of the method of thee 
variation of elements to’ the general problem of rotation. In the second 


part the general rotation formulm are applied to the particular case of the 
earth. : : 
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` GEOLOGY. Elementary Collections” t? "WILLIS, SOTHERA N, 


ilustrate the modern worksgpn Geology, and facilitate the sate testeg py 
of Mineralogy and Geology. cap be dat 2, 5, 10,-2p, 50, to 1,000 

also , gle D aman of Mife S, oa Fossils, and Recent Shells, Geol 
gical Hammers, Models of, Gold Nuggets, ‘all the recent publications, 
we as Ps TENNAN T,'Mineralogist to Her Majesty, 149, Strand, London, 


pee ICAL INSTRUCTION is 
_ OLOGY by Mr. TENNANT,- ER 
~ numerous Specimens, Matiels, Dia 


ivenin MINERALOGY and GE- 
„5; at 149 Strand, Illustrated by 
c 


Red, MITCHELL, NEW AND 


* . “3 2,’ 
e 

R. J. M. be 

Co ’s Business, 42, Charing C 


ee RLIAMENT STREET, 
_ . (NZAR-THE WHITEHALL CLUB) WESTMINSTER. 

‘most yespectfillly to ee the Nobility and Gentr# that, -having recently: 

ross, which he had conducted for, more than twen 

above Address, for the sale of ARCHITECTURAL, SCIENTIFIC, ENGI 

ARTS, &c. , BOOKBIN DING in all its Branches, id Caarleene sent Post Free on receipt of One Stamp. 


re Ox 
- 42, CHARING CROSS (Admiralty sideja ® 
Established for the Sale and Purchase of Books relatipg to 
"ARCHITECTOREs: ENGINEERING, AND e SCIENCE 
GEQERALLY. - 
New Books supplied at the fullest discount rom 2 S prices. 
Catalogues post free on receipt of one stamp, - 


SECOND-HAND. BOOKSELLER, 


SW. 


resigned the SEENT of Messrs, Willis, Sothe®®, & 
as now opened an Establishment on his own account at the 
RING, and MIS LANEOUS BOOKS, WORKS on the FIN Es 


- k. w 


>. ha. 


-five years, he 





„LATHES, CHURCH AND. TURRET CLOCKS, BELLS, &e. 


$ 


OF ee, ne COOKE AND SONS, - n? 


CLOCK AND LATHE MAKERS TO HER MAJESTY’S HOME AND INDIAN GOVERNMENTS, 


BUCKINGHAM 


WORKS, YORK. .- : 


Lists of Church, Turret, gna on ather Clocks; made and erected, and Bells supplied and hung by T. COOKE and SONS. Also Tilustrated Catalegues of 


thes, Planing’ ‘Sawing, Copying, and other Machines, may be had on Spencston to the Works. 
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Now out. | 


© ARITHMETTY-c,. 


-By SONNENSCHEIN & NESBITT. ; 
Part I. in One Volume. 


Parts IY, III 


ae 


-~ sy 


INTEGRAL, Price 2562 ', 


FRACTIONAL AND APPROXIMATE CALCULA- 
PONS. In One Volume, 3s. 6. ` 7 
The Complete Work in One Volume,’ ss. od $ 


i WHITTAKER & CO., Ave Maria Lane. 
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- THE CONTEMPORARY REVIEW. 


Monthly, 2s. 6a. ak 


a 
. CONTENTS FOR NOVEMBER p- 
1.—Past Sieges of Paris. By Wilham Stigand. ~ ~ 


2—The Athanasian Creed: Postscript to the Article in the aous Number. 
By the Dean of Westminster. 


3 — Conciliation and Arbitration. By George Potter, 
4—The Christian Ministry not a Priesthood. By G. A. Jacob, D D. 


g.-The War and General Culture. Conversations, Nos. II, and III. By 
the Author of t‘ Friends in Council.” 


6.—On the Formation of Coal. By Professor Huxley. 
7.—Mr. Gladstone in Transition. By A. Taylor Innes. 
8.—Tnirope and the War. _ “By J. M. Ludlow. 


STRAHAN & CO , 86, Ludgate Hill, London. ` 


MICROSCOPIC MARVELS. — African 


AND PERUVIAN SANDS, consisting of an infinite variety of Coloured 
Gem-like Minerals ; also the Microscopic Rainbow, an interesting and bril- 
hant combination of ever-changing minute colours, These Cabinet Shdes 
are pronounced the most beautiful yet seen under the Microscope. 2s each, 
or both, 42 stamps post free.— Prepared only by F. WATSON, Greenmount 
Street, Beeston Hill, Leeds; who will forward an excellent Instrument for 
wviewily the above for 36 stamps. i 
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NEW EDITION OF “SIR JOHN LUBBOCK’S WORK ON 
° PRIMITIVE MAN... 


° On the roth instant, in 8vo. with 25 ; Woodcuts, 3 


THE ORIGIN OF CIVILISATION and 


the PRIMITIVE CONDITION of MAN; Montal aa Social Condition 
4f Savages. By Sir JOHN LUBBOCK, Bart? M.P, F.R.S. Author of 
‘Prehistoric Times,” &e. Second Edition, revised. ; 


London : LONGMANS, GREEN, & CO., Paternoster Row. 


$ Printed by R. CLAY, 
® 
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Sons, & TAYLOR, at y and 8; Bread Street Hill, in the City of Lond&n, and published by MACMILLAN & Co. 
at the Office, 16, Bedford Street, Covent Garden. —THurfbay, Nov. 106, 1870 
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JUST OUT, FOURTH EDITION. 
“.Pnce One Shillings “post free for Twelve aa 


A PLEA FOR REFLECTORS. ” Beipg 


a complete description of and instructions for adjùsting anê using the new 
Astronomical Telescopes, WITH SILVERED GLASS Sprqu La ; also Appendices 
on Working and Silvering the Specula. With many Illustrations, y' John 
Browmng, F R AS. Fourth edition, much enlarged, with a Plate H Saturn 
“and Mars, additional illustrations, and much new matter. 


JOHN BROWNING, rit, Minories, Longon,@ C 
; ; ies a 


PRICE EIGHTEENPENCE, 
a THE 


P> 


PRACTITIONER: 
Pi a Monthly Journal o i 
“> " THERAPEUTI@®@S. `` ail 


Edited by FRANCIS E. ANSTIE, M D., F.RC pe Senior Assistant 
=e Physician to Westminster Hospital,- "and Lectureon Materia Medica 1 


eA AAN 
~ He 


* Westminster Hospital School. 
No. XXIX. for NOVEMBER, 


ORIGINAT COMMUNICATIONS !1— 


W R BasHam, M.D The Therapeutic Value of some Salts of Potash 
in Rédicing o or Modifying the Amount of Uric Acid in Renal Calculus 
and Alhed Uririary Disorders. 


- A$?Lrrep Wrirsuire, M.D., M.R.C.P. Lond On the Treatmeat of 
Puerperal Convulsions by Chiorofogm and Barnes's PEE with 


Notes of a Case. š 
CHARLES. Doueras F. PuiLiirs, MD. Observations on the Study of 
° Therapeutics. 
CHRISTOPHER Heatu, F RC. 3 A Fatal Case of Tetanus treated by 
Calabar Bean. 


Peter Hoop, M.D. On Senile Delirium a 
H. J. Norton, F. R.C S. Surgical Notes from the War. 


Reviews t i : 
CLINIC oF THE MONTH. r cal 
EXTRACTS FROM BRITISH AND FORBIGN JOURNALS. 
NOTES AND QUERIES, + 

BIBLIOGRAPHY. 


F : MACMILLAN AND CO. - x a ü 
169 Bedford Street, Covent Garden, London. á 
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SCIENTIFIC’ BOOKS WANTED. 


‘© Pillips’s Life on the Earth, its Origin and Succession.” (Rede Lectures 
for x860) MACMILLAN & Co, ; 
By D. G. Whitley : Truro. a 
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LECTURE ARRANGEMENTS FOR 1870-71. 


® Subscribers of Two Guineas are admitted to all the Courses. 


# 


A Single Course, One Gninea, or Half-a-Guinea. 
e (Lecture Hom, Taree o’Crock.) 


t = r 
Christmas Lectures (adapted toa Juvenile Auditory). _ 
Pror. ODLING, F.R S.—Six Lectures. On BURNING AND UNBURN- 
ING. On Decembe# 2fth, 29th, 31st, 1870; January 3rd, sth, 7th, 1871. 


Before Easter, 1871. >- i 


r 


Pror. MICHAEL FOSTER, M.D., F.L.S. Eleven Lectures. Own 
HE NUTRITION OF ANIMALS On Tuesdays, January 17th to March 28th: 


Pror. ODLING, FRS Eleven Lectures. On Davy's Discoveries 
IN CHEMISTRY. On @hursdays, January roth to March 3oth. 


© W, H. CHANNING, Eso . Four Lectures On THE PROGRESS OF 
| CIVILISATION. On Saturdays, Janwary atst to February rth... . 


Pror JOWETT, @M.A., Master of Balliol College, Oxford. Three 
Lectures. On Socrates, On Saturdays, Feb 18th, 25th, and March 4th 


H. O'NEIL, Esg, R.A. Four Lectures. ON THE SPIRIT oF THE 
Ace. On Sa urdays, March 11th to April rst. F 


The Friday Evening Meetings will commence on Jan. zoth, 


the Friday Evening Discourses defore Easter will probably be given b 
Professors Tonal and Odhng, the Dean of Westminster, Mr E. T Re 

Mr, James N. Douglass, Dr. Car emes Capt. Noble, Professor Sek 
Migh Me J. Norman Lockyer, Mr r, W. Mattieu Willams, and Professor 


To the ae Evening Meetings Members and their Friends only. are 


admitted, 
r After Easter. r 


Pror. J. J. SYLVESTER, M.A; LL.D., F.R.S. Three Lectures. 
On ImmMANvEL Rant. On Tuesdays, Apri r8th, 25th, and May end. 


C. BROOKE, Eso, MA, F.R.S. Two Lectures. 


On FORCE AND 


ENERGY. On Tuesdays, May gth and 16th, 
Pror. ne ALL, LL. D., F.R.S. Eight Lectures On Thursdays, , 
April zoth to June 8th. om 


. J. NORMAN LOCKYER, Esq, F.R.S. Eight Lectures.” On As- 
TRONOMY. On Saturdays, April 22nd to June roth. ' 


o Non-Members the admission to all these Courses Lectures 1s Two 
Guineas , to a Single Course of Lectures, One Guinea or Half-a-Guinea, ac- 
- cording to the length of the Course. 

Gentlemen desirous of becoming Members are requested to apply to the 
Secretary. 

Naw Mempgrs can be proposed at any Monthly Meetings. When pro- 
posed, they are admitted to all the Lectures, to the Friday Evening Meet- 
ings, and to the Library and Reading Rooms; and their Famihes are’ 
admitted toahe Lectures at a reduced charge. Payment First year, Ten 
Guineas; afterwards, Five Guineas a year, ‘or a composition @ Sixty 
Guineas. 

Pr@spectuses (when. prepared) may be had in the] hala `. 


NE BENCE JONES, Hon. Sec. ; 
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UNIVERSITY OF GLASGOW. 


Class of CIVIL ENGINEERING ‘and MECHANICS tincluding Me- 
chanical Principles of Naval Architecture). This Class will open on ‘Tues- 
day, the 8th of November, “at 4PM. 


"W. J. MACQUORN RANKINE, Č E., LL.D’, Professor 
P SS Se 


ROYAL COUNCIL ot EDUCATION.— 


EXPERIMENTAL LECTURES and Demonstrations on the SC} EN- 
a FiC SUBJECTS of the above ehammations can be attended in classes 
or privately, at the BERNERS COLLEGE laboratory and Class-rooms. 
graphy and Photography especially considered. Fees moderate — Apply 

hs Prof. E. V. GARD ER, F. 5., F., S.A A., 44, Berners. Street. W. 
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SCHOOL OF CHEMISTRY, 
20, GREAT MARLBORO UGH STREET, 


- 


` LOND ON, W. - ' 
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Digrcrep BY ARTHUR VACHER. 
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MICROSCOPIC MARVELS. — - African 


AND PERUVIAN SANDS, consisting-of an infinite variety of, Coloured 
Genvlike Minerals , also the Microscopic Rambow, an interesting and’ bril- 
liant combmation of ever-changing minute colours. These Cabmet Slides 





| are pronounced the most beautiful vet seen under the Microscépe ‘2s each, 


or hoth, 42 stamps post free.— Prepared only by F WATSON, Greenmount 
Street, Beeston Hull, Leeds, who will forward an excellent Instriiment, for 
viewing the above for 36 stamps,’ ~ 
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Now published, price 2s 6a.” 


.° .H O.R'A C 


ere: M Pane 
eS ens Being Vol. VI. of eo. bg 
ANCIENT €LASSICS FOR ENGiyer~ READERS, 
` Edited by the Rev. W. LUCAS COLLINS © 33 U, 


6 
The previous Volumes of the Series contain =’ ” “9! 


—- 


HOMER’S ILIAD, BytheEpiror, — . 
HOMERS ODYSSEY. By the SAME 
HERODOTUS, By G. C. Swayne. A TY 
4. CAESAR, _By ANTHONY TROLLOPE. ” 
e 5. VIRGIL. By the Eprror; ` St 
‘A Volume will be published on the first of every y alternate è morfa 


WILLIAM BLACKWOOD & SONS, Efnburgh "and London. 
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Néw Ready, Second Edition, Reviséd and Enlai ged, with 1127 Engrayings 


$ e are e hes i K A : 
* ° THE BRITISH MEDICAL JOURNAL A MANUAL OF BOTANY: | 


Price s£ every Peidgy—Annual Subscription, ods, 


7° > Being the Journal of the British Medical Association E. a E ° 
È , Being e Journal! of thé dical ASsociation. By HOPERT BENTLEY, 
e ; i Santants for Nog. $35 Professor ôt Botany in K%i¢'s Collége; Londén, ahd to the Phaymaceutical 
oe ia 8, Sociéty of redt Britain. 
Retrospective Addres 6f the Patholégical satiety of Reading by Dr. JOHN CHURCHILL & SONS; New Burlington Street. 
R. C. Shettle Dr Embleton, off Shouldér-tip PAIK in Diseases of thé Liver; z — — aa = =- 





Pr MacCormac_on Work in añ Ambulänce; Dr. Benilét on The Climate 
of Algena, Dr. Eamés on à Novel Treatment af Strychina Poisoniñig: 
t 


we on e M 


Historicat. N6F#8 —Codliver Oil ; Hospitalism ; Use of the Theritorietét, NATURAL PHILO SOPHY, ân Elemen- - 


W. B. M.B. TARY TREATISE by Professor A PRIVAT DESCHANEL, of Paris, 
me eee trahslated Afd. a : ‘ 


‘ Hosprrat RerorTs.—Kifig’s College, Middlesex, and Leeds Hospitals, Frdless6i of Natural Philósophy ih the Queen's College, Belfast. 


e 


Reviews ae New Boors, &¢.—Liebreich on thé Ophthalmoscõpè ; St ee pees 
Thomas's ang Liverpool Floipical Reports p London-: BLACKIE & SON, 44, Paternoster Row. 


pra Lig wees Foe Palatable Cover OH and Gites OF; Tks. A) ARENDON PRESS PUBLICATIONS 


Tris ScHoors ofr Meprcine —The Introductory Addresses of thë New | - Demy 8vo. 16s., with r2 plates 


* 


Session . | -FORMS OF ANIMAL LIFE; Being 


LEADING 'ArTICLES —On Medical Examinations and Medical Examining Outlines of Zoo Bical Classification Based upon Anatomical Investigation 

Boards Examiners st che ol ege of Surgeons, the Amalgamation Scheme, | and Illustrated™ by Descriptions of Specimens and of |Figurés By 

“Defi cts in the Registration of Birth, the Fungoid Theory of Cholera, | GEORGE ROLLESTON, M D., F.R.S, Linacre Professor of Anatomy 

Social Essayists, How and Why Scarlet Fever ıs Prop gated, Female and Physiology m the University of Oxford. gah os 

Students in Edinburgh, Fever Accommodation in Glasgow, &e., &¢. “orp “ Not only University students, but others also will find Dr’ Rolleston’s 
l P } work of the highest value in teaching them how most profitably @o study 

Notes or THs WAR —A Berlin Correspondence. The Sick and Wounded | comparative anatomy "— British Medical Journal, | 
at Metz, the Medical Schools Closed, the War Museum, Abuse of tne Red “Tt ıs classical, comprehensive, loaded, almost crammed, with knowledge, 


Cross, the Berlin Hiilfs-Verein, &c. and exact . . . Professor Rolleston has conferred a great boon upong 


zoologists, has shown himself a thorough master of his subject.”-~¥gurna 
Tue Proposep Roya SOCIETY or MEDICINE. Anata. : $ 3 J 


"Yur Cur L Socizty.—Discussion of Acuté-Scurv¥. ' a o 
a ee AN ELEMENTARY TREATISE ON 


University INTELLIGENCE, and the News of the Week, Notices to Cor- ; a é ; 
respondents, the Cost of Epidemiċš, the Preveiion of Scarlet Fever, &., &c. | aay OL PHILOSOPHY. By Sir W. THONSO p al aaa 


THOMAS RICHARDS, 37, Great Queen Street, Long Acre 








i isa asia a sige Soe rn ee Second Edition, with Solutions. i e 
Just published, No. 14, price 6d. CHEMISTRY FOR *STUDENTS. By 
a A. W. WILLIAMSON, Phil. Doc., Professor of Chemistry, (Jniversit 
THE A C A DEM Y. College, Londoñ. Extra fcap. 8vo. Cloth. Price 8s. 6d. | r ii 


A Record of Literature, Learnifig, Sciêñce, and “Art. a ee |, 
P< - ACOUSTICS, THEORBTICAL. 


(Reviews, “Critical Ne Literary and Scientific Intelligence, 
ee ee nomy at Oxford. Crown 8vo, 7s. 6d. j 


Subséription, Gs. for rz Nos. post free; payable in advance. me 


In crown 8vo. price 7s. 6d. ¢ 





Vor. I. Price 6s. on 7s 62. IN CLOTH. . : 
"3 EXERCISES in PRACTICAL CHEMIS® 
The Academy is published on 15th of each Month. TRY : Qualitative Andlysis. By A. Ge VERNON HARCOURT F.R:S. 
Se eae Lee's Reader in Chemistry at Christ Church, Oxfordgand H. G. MADAN e 
WILLIAMS AND NORGATE, 14, Henrietta Street, Covent Garden, | F-C-5. With numerous Illustrations, | 
London ; ard 20, South Frederick Street, Edinburgh. “The plan of the book appears to us to be atimirable, and the directions 
sgt = a AE nar tr Oe Oey > a given for performing the various operations involved in the course are 





Now ready, if vò., pp. 370, with 8 Lithographs (2 Coloured) and five Wood- |. wonderfully precise and clear,"—-Chentist ard Drspygast. 
cs price r4s cloth, gilt top. 

MEDICO-CHIRURGICAL TRANSAC.| .- Extra tap 8vo. cloth, "price 7s. 6d. 
TIONS pubhshed by the Royal Medica! and Chirurgical Society of London. | . AN ELEMENTARY TREATISE ON 
Vol. LIII. or SkcConD SERIES, Vol XXXV. for the Year 1870 HE AT, with numerous Woodcuts and Diagrams. -By B ALFSOUR 


ETS STEWART, LL.D., F.R-S., Director of the Observatory at Kew. 
London: LONGMANS, GREEN, & CO., Paternoster Sow “This compact little treatise 1s commendable both as an elementary éxpo- 
sition of the chief ppenomena of heat and their practical applications, and 


-8 -— 





i Lately published, in folio, price 21s. also as a brief axpontion of iai pee theories wlfich have recently 
oe ws ` ; given å néw interest to the phenomena. e structure of thé work ié dlso 
THE UNIVERSAL PROPORTION excelléiit.”"—-Forinighily Revikw. 2 i 
ROES TABLE. , aJo Ci | 
è By Prof. EVERETT, Queen's College, Belfast. * Demy 8vo. cloth, price ars. 


e - a 
„This table is virtually a slidé-rule ł6o inches long, and serves for multi- DESCRIPTIVE ASTRONOMY. A Hand. 
lication, division, or propoftion, working correctly to thgee or four figures | book for the General Reader, and also for practical Observatory work, With 


t affordsgthe readiest means of computing percentage, and of performing era : 
7 many of the reductions required m scientific research. i poi S numerous Tables. By G. F. CHAMBERS, F.RA.S., 


T 


; re Cea ` -oE Se 

fondon: LONGMANS, GREEN, & CO., Paternoster Row. The ait of thts work, briefiy expressed, is general usefulnéss, whether in 
: the hands of the student, the general readér, or the professional observet, 

Great pains have been taken to present thé latest information ôn all brariches 
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Tā a few days. - - of the science. The development of Astronomy is now so rapid that unless 
ý P x š an anar ne constant i sar his Abies cd fall pounaband ; and it 
: is ved that this volume not only contains the most recent discoveri d 
N ATURE -V O L. II. deductions, but that in it will also be found information hitherto to be miet 
Pa ar with only in the publications of learned societies, difficult of access and in- 
Royal 8vo éloth, pricé 10s, 62. . contenien! for ee ee to the Astronomer, and absoliitgly out of the 
, chef reader. 
oth Cases for binding VOL. II. may be had of all Booksellers. aR pare á Sa 
: OXFORD: Pristed at the CLARENDON PRESS, and Publish by 
ange : 
- MACMILLAN & CO, LONDON. , MACMILLAN & CO., LONDON, Publishers to the University. 
g“ ' + e 
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leicluding thé Stigin runea Classification, Wroperties, “aiid Uses 
- $ ET Š a » 


x Lf > č 
Just Published, with Numerous Engravings, Paft I., c@ths, 67. ® 
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Parti, By W. F. DONKIN, M.A, F.R S., Savilian Professor of Astro. ® 


° | 
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* . MACMILLAN & CO’S SCIENTIFIC “PUBLICATIONS. a 
. i ` e DE i e 


- e SCIENTIFIC YANUALS. . 
Ir is intention of the Publishers*to, produce a complete 


e 
series of SRientife Manuals, aftording full and accurate elementary 


e intormation, conveyed in cleft and lucid EnglisH® The authors 


aré well known ds among the foremost men of their s@veral de- 
qartmentsg and'their hames form a read} guarantee fer the high 


@ character of the ‘books. Subjoined ıs a list of those manuals 


thahave already appeared, with a sport account of each. Others 
are in active préparation; and the whole will constitute a 
stard series specially adapted to the requirements of beginners, 
whether for private stutly or for school instruction. ps 


ASTRONOMY. — By the Astronomer 


* ROYAL -POPU,AR ASTRONOMY. With Illustrations 


ad 


* 


By B. 
ges Astronomer Royal. Sixth and cheaper Edition. 18mo. cloth. f 6d, 
e ` 

“Popular Astronomy in geñéral has many manuals, but nons of them 

supersede the Six Lectures of the Astronomer Royal under that title, , Its 

spec ality is the direct way in which every step is referred to the observatory, 

and m which the methods and instruments by which every observation 1s 

made are ‘ully described. This gives a sense of solidity @nd substance to 
astronomical statements which 1s obtainable in no other way.” —Grnardian. 


ASTRONOMY.—Mr. LOCKYER’S ELE- 


MENTARY LESSONS in ASTRONOMY. With Coloured ‘Diagram of 
the Spectra of the Sun, Stars, Nebula, and numerous Illustrations. By J. 
oh a RMAN LOCKYER, F.R S. Sixth Thousand. 18mo. ss. 62. G 


“Thebook is full, clear, sound, and worthy of attention, not only as a 
popular éaposition, but as a scientific index "—~ 4 thenenne, ; 

** An adfairable text-book. Those who do not know much of the science 
cad not find a better and more accurate guide.” -Museum 


QUESTIONS ON THE SAME FOR 
SCHOOLS, By J. FORBES ROBERTSON. ıs. 6d. 


PHYStOLOGY.—Professor HUXLEY’S 


LESSORS in ELEMENTARY PHYSIOLOGY. With numerous Ilus- 
trations, Fourtéerith Thousand. r8mo. cloth. 4s. 6d. 


“t It is a very smi ook, but pure gold throughout. There is not a waste 
sentence, or a superfluous word, and yet it is all clear asdaylight. It exacts 
close attention from che reader, but the attention will be repaid by a real 
acquisition of knowledge And though the book 1s small, ıt manages to 
touch on some of thevery highest problems ..... The whole book shows 

w true it is that themost elementary instruction is best given by the 
highest masters any science,” — Guardian, 


QUESTIONS ON THE SAME FOR 
SCH 


OLS, By TALCOCK, M.D. rs 6d. 


BOTANY. — PROFESSOR OLIVER’S 
LESSONS IN ELEMENTARY BOTANY. With nearly Two Hundred 


Illustrations, guonth Thousand. r8mo., cloth. 4s. óg, 


` 


“To this Systeni we ñow wist tg ditect the attention of teachers; feeling 
satisfied that by some such course alone can any substantial knowledge of 


plants be conveyed with cértainty to youn& men educated as the mass of | 


ou® medical students havé been’ We know of no work so well suited to 
direct the botanical pupil's efforts as that of Professor Oliver's, who, with 
views so practical, and with great knowledge, too, can write Sò acciiratély 
and clearly.”--Nehaal Histosy Revirw: j 


NEE S (Oe ates E eos baa i= ey = ae 

CHEMISTRY. — Protéssor ROSCOE’S 
LESSONS IN ELEMENTARY CHEMISTRY, INORGANIC AND 
ORGANIC. Wh Numerous Hlustrations and” Chromo-Litho. of the 
Solar Spectrum, did of the Alkalies and Alkalne Earths; New Edition. 
Twenty-first Thousand, i8mo. cloth. 4s. 6. 


‘CA small, cémpact, carefully elaborated, and-well-arranged manual.” 
Spectator a 


“It ha’ no rival in its fiéld, and it can scarcely fail tô takë its place ag the 
Txt book at all schools wheré-cheniistry is now studied."—Chemical News. 
~ i e 


POLITICAL EGONOMY FOR BEGIN- 
NERS. By MILLICENT GARRETT FAWCETT: With Questions, 
r8mo. 2s. 64, : m 


LOGIC.= Professor Jévofis’ Elementary 


LESSONS IN LOGIC: Deductive and Inductive, with Copious Questions 
and Examples, and a Voéabulary of Logical Terms. r8mo. 35. We. 
pe à 
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Library of the Royal Gardens, Kew, and 


/ ~ MACMILLAN & CO; LONDON. 


MANUALS FOR STUDENTS. 


AN INTRODUCTION TO, THE OSTE- 


OLOGY OF THE MAMMALI@ Being the Substance of the Course of 
Lectures delivered at the Royal College of Surgeons of England in 1870. 

By W. H FLOWER, F R S., F.R.C.>. Hunterian Professor of Compara- ` 
tive Anatomy and Physiology. With Illustrations * Globe 8vo. 7s, 6d. 


` [Tha day. 


THE STUDENTS FLORA, OF THE 


BRITISH. ISLANDS. By J. D HOOKER, C.B, FRS, M.D, 
D.C.L., Director of the Royal Gardens, Kew. Globe 8sq ros. 6d, 


The object of this work is to supply students and field-botanists with a 
fuller account,of the Plants of the British Islands than the manuals hitherto 
in use aim at giving ‘lhe Ordinal, Generic, and specific cha®acters have 
been re-written, and are to à great extent original, awd drawn ffm living or 
dried spéciinehs, or both i 


FIRST BOOK OF INDIAN BOTANY, 
By Professor OLIVER, F.R.S; F.L.S., Keeper of the Herbarium an! 
Professor of Botany in University 
College, London. With ritnerous Ihastfatioris Globe 8vo price 6s. 6d, 

“In hothinig is Prof. Olivér’s book indré_satisfaetéty tha the Siictess with 
which, within so smal! a compass, it ilustrate the vast and Varied bitany of 
India Such a work Has long Been wanted By amateiirs arid éollege pro 
fessors, and students ih Indla. "=A Men brine. . y i 
- “ Wall enable the léathet at once tó ritister the elements of his study, and - 
to apply his new knowledge to a practical examination of the plants and 
flowérs that meet his eye im aty paft of Ihtia ”—A lleis Indian Mati. 


Othe? Volumés will follow. 


By G. B. AIRY, Astiondmér Royal. 


ON THE ALGEBRAICAL AND 


NUMERICAL THEORY OF ERRORS OF OBSERVATIONS AND 
Eire COMBINATION OF OBSERVATIONS. Crown 8vo eloth, 
"g. = ee n 


UNDULATORY THEORY OF OPTICS. 
Deina for be ee of Students in the University. New Edition. Crown 


The plan of this tract has been to include those phenomena only which 
admit of calculation, and the investigations are apphed only to phenomena 
which actually ha¥é bedn observed. 


ON SOUND AND ATMOSPHERIC 
VIBRATIONS. With the Mathematical Elements of Music.-~ Designed 
for the Usé of Studeiits of the University. Crown 8vo. gs. ` 


By HUGH GODFRAY, M.A. 
A TREATISE ON ASTRONOMY, for 


thé Use of Colleges and Schools By HUGH GODFRAY, M.A., Maihe. 
matical Lécturer at Pembroké College; Camibridge. 8¥o. cloth. ies. 6d. 


AN ELEMENTARY TREATISE ON 
THE LUNAR THEORY, with a Brief Skétch of thé Prdéblem up to thé 
ume of Newtdn. By HUGH GODFRAY; M.A; Secditd Edition, revised. 
Crown 8vo. cloth. 55. 6d. 7 


PROFESSOR ROSCOE’ S“: SPECTRUM . 
ANALYSIS” Lectures delivered in 1868, With Appéiidices, Chroiid-lithd- 
graphs, Maps, and upwatds of 70 Illustrations, Medium 8vo. ats. 


_Westmathted Revitii.=" THE lectufes themselves fiirnish a most admir- 
able elementary treatise on tle subject, whilst by thé insértion in appendices 
to each lecture of extracts from the most important~pu lished memoirs, the 
author. has réiideféd st equldlly Valudble á$ a text-book for advanced stu 
dénts.” 


AN ELEMENTARY TREATISE.ON 
THE PLANETARY THEORY. With 4 collectiod# of Problems. By 
C. H. H. CHEYNE, M.A. Cfown 8vo clotl@ Gs 6d. ® 

In this vôlumėé; an attémpt has béen made to pro 'uce a treatise on the 
Planetary theory. which; being elementary m qaad, should be so tar 
complete as to contain all that 1s usually required by students in the Univer- 
sity of Cambridge. 


THE EARTH’S MOTION OF ROTA. 
TION. By C. H., H. CHEYNE, M.A. Crown 8vo 3s 6d. 

The fifst part ct this work consists of an application of the method ót the 
variation of -elements to the general problem of rotation, fn the second 
part the general rotation formulæ are applied to the particular case of the 
earth. œ 
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” GEOLOGY.—€lementary Collections to 


illustrate the modern works on Geology, and facilitate the interesting stud 
® of Mineralogy and Geology; can be had at a, 5, 10, 20, 50, to 1,000 guineas ; 
also single pamen of Minerals, Rocks, Fossils, and Recent Shells, Geolo- 
fe Maps, Hammers, Models of Gold Nuggets, all the recent publicati +Y 
c, of J. BENNANT, Mineralogist to Her Majesty, 149, Strand, Lon 


ieee INSTRUCTION is given in MINERALOGY and GE- 
OLOGY by Mr. TENNANT, F.R.G. > at 149, Strand, Illustrated by 
numerous Specimens, Models, Diagrams, 


NA T URE- 


@ ; A 
e 6 g 
LUR p 
o -~ 


WILLIS, SOTHERAN, $ CO., 
; 42, | CHARING CROSS (Admiralty side), : 
Established '@r the Sale and ‘Purchase of Books relating to 
ARCHITECTURE, | ENGINEERING, “AND ~ SCIENCE - 
i DRES , GE ERALLY. | 8 
New Books supplied, ae the fullest discount iot the publisittd prices. 
, Cafilognes’ post free on recfipt of one aimp . e 


`- 


_ OBSERVATORIES, EQUATORIAL TELESCOPES, ASTRONOMICAL” CLOCKS; LEVELS. en, 





: an T. COOKE -& SONS, - ee hea & i 


Opticians to H. RH. the late Prince Consort, the Royal Famify, and Her Majesty Home and Indian o verninerts, A 
BUCKINGHAM WORKS, YORK. 


Igustrated Catalogues of Observatories, Equatorial and ‘all other descriptions : of Telescopes, Astronomical Clocks, Theodolites, Levels, 
Chnometers, Gold Band Aneroids, &c , manufactured by T. atid ‘and SONS, may be had on application to the Wks. i s: 


* 
In x vol 8vo , of nearly roco closely printed pages, and 40 platés, price, 
- coloured, sos., plain, 36s 


A HISTORY OF INFUSORIA, including 
all the British and Foreign Species of DESMIDIA: EE and DIATO- 
MACE, by ANDREW PRITCHARD, Esq. Fourth Edition, enjange 
and revised by J T. Aruince, M.B,, Wm. ARCHER, Esq, J. Races, 
MRCS, Prof ILLIAMSON, F R.S, and the AUTHOR : 


* London: WHITTAKER & CO., Ave Maria Lane. 


This work is devoted to a History—based upon the researches ot British 
ard Foreign Naturalists—of e«ch group of organisms comprised by Ehren- 
burg under the term /s/tuseria, including the D smidiaceæ, Diatormacez:, 
Phytozoa, Protozoa, Rotatoria, and Tardigrada ‘This is followed by a sys- 
tematic desciiption of the several Families, Genera, and all known species, 
recent and fossil The present edition has bren on enlarged, and is 
ulustrated by nearly 2 oco magnified figures. The lates on Diatoma- 
cez are by Tuffen West, F LS 


To the Geologist and Microscopic Observer this work specially addresses 
itself, as a practical manual of the present state of our knowledge of the 
multitude of invisible gpr of hfe, above named, not to be found in a single 
volume, nor in any one Ianguage. , 


A NEW SYSTEM OF PHILOSOPHY. 
- L—FORM. 
TIME and SPACE : a METAPHYSICAL ESSAY. 


Part I.— Analysis of Perception and. Association of Ideas. 
Part Il1.—Laws of Logic, witha Criticism on Hece.. By EAA 
„H, Hopcson, 8x0, price x6s. cloth, 


Il—MATTER. 
THE THEORY of PRACTICE ; anETHICAL INQUIRY. 
Boog I —Analysis of the Sensations, Emotions, Passions; of the Will, of 


Reasuning, of Choice, of Character; and therr Connection with the Cerebral 
Organisation, 


Boor II.—Logic of Ethic and Politic, containing a Logic of Jurisprudence, 
Political Economy, Philology, &c , with a General View of the Connection of 
the Sciences’ By the same Author. 2 vols. 8vo price 24s. cloth. - 


London: LON GMANS, GREEN, & CO., Paternoster Row. 


Immediately. royal 8vo., with 132 Illustrations, 25s. | 


“TRAVELS IN. THE AIR: A POPULAR 


Account of Balloon Voyages and Ventures, With Recent Attempts to 
Accomplish the Navigation of Aue Air. By J. GLAISHER, of the ae 
Observatory, ‘Greenwich. toe 


RICHARD. BENTLEY, ‘Publisher in ‘Ordinary to Her Majesty. 
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-Immediate’y; in demy 8vo , with 200 Illustrations, ros 6d. 


NEW AND CHEAPER EDITION OF 


THE HEAVENS An Illustrated Handbook of Popular Astronomy. 
By oe aes GUILLEMIN. Edited by J. NORMAN LOCKYER, 


æ A 


RICHARD BENTLEY, Publisher in Ordinary to Her Majesty. 


* Immediately, in @&own 8vo., with 48 Illustrations, 5s 


THE. MARVELS OF THE HEAVENS. 


By CAMILLE FLAMMARION, Translated by Mrs. LOCKYER, Trans- 
lator of @' The Heavens.” 


RICHARD BENTLEY, Publisher in Ordinary to Her Majesty. 





Now ready, in crown 8vo. with 58 Illugrations, 7s. 6d., 


* THE “SUN. By Amedee Guillemin, 
Author of “The Heavens.” From the French by Dr, Phipson. 


RICHARD BENTLEY, Publisher in Ordinary ta Her M ajesty. 


Geology in Cornell Uae fy 





Six Medals awarded to}, S. Fry & Sors. 


EXTRACT OF COCOA 


Manufactured by 


? S.. FRY AND SONS. 

This very agreeable- preparation, consisting exclusively of choice Coro 
Nıbs, daved of the superfluous oil, is guaranteed to be perfectly pure, an o 
can be stron ly recommended to those whose'state of health rendefe a one 
diet essential, or whose nervous system would be unfavourably affected by the 
use of tea or coffee. ° 


cA pare sent post free on application, Bristol, and at 252, City "Royle 
London, E z es. 


. LOWER ey Tran ar 
FIFTY SPECIMENS FOR FIFTEEN SHILLINGS. i 





- : Sa i e 
THOS. D. RUSSELL has on hand a choice Collection of -LOWER 


GREENSAND FOSSILS, which he offers ın sets of ṣo for Pys., each set 


containing 20 of the following varieties -— 


Bones and teeth of the Ichthyosaurus, Plesiosautgs, fod Plicsaurus ; ie 
Turban Echinites; Corals, ag y Verticellipora‘ anastomosans® Terebra- 
tula, Rhynchonele, Ostrex, Gervillue , Belemnites, and their phragmocones;_ 
Briozoz ; various sponges, including the famous Chenendopora fingir, ~, 
or {Petrified Salt-cellar” of Mantell, Maapin Tr&g@s, Cnemidium, and” ;.. 
Scyphia ; teeth and vertebra: of Fishes, & c s 


a i nce li ‘y 8, 
Address THOMAS D. RUSSELL, Whittington Club, 373 Arundel ` ‘Street, » 
~ Strand, London, We SP 


$e 
THE STUDENTS MANUAL of COM., 


PARATIVE ANATOMY: and AAT ce ta DISSECTION. By G? 
HERBERT MORRELL, B.A., B.C. go y 
Part L—MAMMAUIA. Tobe published & November. 
Il.—SAUROPSIDA. 
Section x.—AVES, Now ready, rs. 6d. 
~- - 'a—REPTILIA, Shortly. id 


Ill.—ICTHYOPSIDA. 
The 400 Plates illustrative of this work will be published imParts agreeably 


with the Text. A Glossary of terms used wëll accompany the Volume.” 
London: LONGMANS, GREEN, & CO. 
yore ete u  - Oaford.. T SHRIMPTON & SON. ° 
AORA ş >. ate > 





~ NEW WORK BY'DR LIONEL BEALE, F.R.S. 
, DISEASE. GERMS: _ Their Supposed 
N. ATURE. Four Plates, 3s. 6d.> `- 

CONTENTS: 
Poisonous Matter. . ` * | Vegetable Saas 
Germ. Á = Origin of Germs, 

Bioplasm. : Spontaneous Generation. 

Yeast Germs + , Vegetable Germs in Blood. 

Germs in the Air, ` in Tissues, 

Dust and Disease, ..- Objections to "the Theory: - 


LONDON: JOHN CHURCHILL & SONS. __* | 





Now ready, with Eighty AE A - many ot ane full-paged. | , Demy 


—6z2e, cloth 


SCIENTIFIC RESULTS of a JOURNEY 


IN BRAZIL. 

By LOUIS AGASSIZ and his Travellme Companions, GEOLOGY AND 
PHYSICAL GEOGRAPHY OF BRAZIL. By C. F. HARTT, Professor of 
and CO, 8 and 60, Paternoster Row. 


@ondon : TRUBNE 
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[PRICE FOURPENCE . 
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Registered for ‘Transmission Abroad] 


- 


AIRiphts are Reserved 





UNIVERSITY OF , GLASGOW. 
* @Chass of CIVIL ENGINEERING and MECHANICS fincluding Me- 


chanica®Principles of Naval Architecture). This Class will open on Tues- 
day, the 8th of November, at 4 P.M. 


° Wy. J. MACQUORN RANKINE, CE, LL D., Professor. 





ROYAL COUNCIL of EDUCATION.— 


Tew ENTAL LECTURES and Demonstrations on the SCIEN! 

TIFIC SUB] ce ees of the abow’ examinations can be attenced in classes 

Tolerate a ome erally cons Laboratory and Class-rooms, 

elegraypMy an tography es eal 
E. V. GARDNER, ¥ 


ee Fees moderate. Apply 
i Brok $ 


S.A., 44, Berners Stree. W, 





x SCHOOL OF CHEMISTRY, 


ees 20; salves STREET, 


6 LONDON, W. E 
' © DIRECIED BY AR THUR VACHER. 


e e 


MICROSCOPIC : MARVELS. — African 


AND PERUVIAN SANDS, consisting of an infinite variety of Coloured 
, Ggn-like. Min s‘also the Microscopic Rainbow, an interesting and bril- 
liant combination of ever-changing minute colours. These Cabinet Slides 
arg pronounced the most beautMul yet seen under the Microscape 2s each, 
er both, 42 stamps post free. sx Prepared only by F. WATSON, Greéninount 
et, Beeston Hill, Leeds, who will forward an excellent Instrument for 
B. the above for 36 stamps: y ` 
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ZOOLOGICAL SOCIETY'S LATEST PUBLICATIONS; 


PROCEEDINGS of the SCIENTIFIC 
MEETINGS of the SOCIETY for 1870, Part II... With Coloured Plates, 
558.2 with Darelewed Plates, 4s. - To be obtained at the Society's Office, 
it, Hanóver Square at Messrs. LONGMANS’, _Paternoster Row,’ E.C ; 
or aid any Booksele à 


- 
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. CATALOGUE OF ‘SCIENTIFIC PA- 


PERS, compiled and published by the Royal Society ofelondon. The first 
fonr volumes are now on sale at oe Office of the Royal Society, ae 
ouse, 





Price each vol, Half Morocco- 28s Cloth 203. Can be had through any 
Bookseller, Í yee BN ee e -j 


ee a ek Sa a haere m a E E aa, aada an a 


oe THE ‘NEW FROG PLATE.-A Polished 


ha Web as Frog-Plate, with Silk Bag compidte, 2 for viewing the cirCulation in 
eb of a Frog's Foot, &e& Sent y Pos# on receipt af One Shilling 
ane W.- FIELD; 1 799" pleas Street, Faversfam, Kent. a 
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-Reasoning, of Choice, of Character.; 


Including the Structure, Functions, Classification, Broperties, | and Uses 


` Prof 
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In x vol. 8vo., of nearly 1,000 closely pned pages, and 40 plates, price, 
coloured, 50S., ‘pl ain, 36s, 


A HISTORY OF INF USORIA, including 


all, the aoe and- Forei 


pai » J, Ratys, 


ado WHITTAKER P co., ‘Aye Maria’ Lane. - 


This work is devoted to a History--based upon éhe researches of British 
aud Foreign Naturalists—of each group of organisms comprised by Ehren- 
burg under the term infusoria, including the Desmidiacex, Diatomaceæ, 
Phytozoa, Protozoa, Rotatoria, and Tardigrada, This is followed by a sys- 
tematic description of the several“Famulies, Gehera, and “all known species, 
recent and fossil, The present edition has been enlarged, and is 
illustrated by nearly 2,000 magnified figures. The lates on Diatoma- 
cez are by Tuffen West, F L, 


To the Geologist and Microscopic Observer this zik specially address 
itself, as a*practical manual of the present state of our’ nowledge of fi the 
multitude of invisible forms of life, above named, not to be found ina ia 
volume, nor in any one language. 


A NEW SYSTEM OF PHILOSO PHY. 
I.—FORM. ` 

TIME and SPACE: a METAPHYSICAL ESSAY. ” 

Parr I.--Analysis of Perception and Association of Ideas.” 

Parr I].—Laws of Logic, with a Criticism on HEGEL By SHADWORTH 
H. Hoveson. 8yo. price rôs. cloth. 

I —MATTER. . 
THE THEORY of PRACTICE pan ETHICAL INQUIRY. 


Book J.—Analysis of the Sensations, Emotions, Passions; of the Will, of 
and their Connection with the Cerebral 


ran 


Organisation. 


Boox II.—Logic of Ethic ‘and Politic, containing. a Logic of Jurisprudence, 
Political Economy, Philology, &c., with a General View of the Connection of 
the Sciences. By the same Author. 2 vols. avo. price 24s. cloth. 


v London: LONGMANS, GREEN, & CO., Paternoster Row, ` 





Now Ready, Second Editian, Revised and Enlarged, with 1127 Engravings 
on Wood, fcap. 8vo., 125, 6d. ~ ~ © 


A MANUAL OF BOTANY:. 


of its. @ 
“By ROBERT BENTLEY, . 
Professor or Botany i in King’s College, London, and to the Pifirmaceutical 
. ` \ Society of “Great Britain. e 


JOHN CHURCHILL & ‘SONS, New Burlington $ Street. 
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Just} Published, with Numerous Engravingg, Part I., cloth, ; 4s, 6d. 


NATURAL PHILOSOPHY, ad Elemen- 
TARY TREATISE by Professor, £i PRIVAT DESCHANEL, of Paris, 
translated and edited, with extensive a dditions, b J-? >, EVERETT, OC... 
or of Natufal’ Philosophy-in the Queen's lege, Belfast. 

our Parts, —Part I. : Mechanics, Hydrostatics, and’ Pnéumatgis. 
London; ; ‘BLACKIE &- Sone 44y boor Row. t. 
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" MAGMILLAN® & CO.'S NEW: BOOKS, 


PROFESSOR HUXLEY’S LAY SEE-: 
MONS, ADDRESSES, and REVIEWS. 8vo, ros. 6d. 


ON THE GENESISOF SPECIES. By 
ST. GEORGE MIVART, ERS. With Numerous Illustrations. 
[Shartly. 


THE BEGINNINGS OF LIFE: In- 
duding an account o& the present State of the ‘' Spontaneous Generation ” 
Controversy. By H. CHARLTON BASTIAN, M D., F.R S, Prof: ssor of 
pias Anatomy m University College, London. [Zx the Press. 


BODY AND MIND: An iay into 


their Connection and Mutual Influence, specially in reference to Mental 
Disorders; bemg the GULSTONIAN LECTURES for 1870, delivered 
before the R@yal College of Physicians. With Appendix By HE 
MAUDSLEY, M.D , London. [Nearly ready. 


~ 


FINE ART: A Sketch of its History, 
Thédry, Practice; and Application to Industry. Bemg'a Course of Lectures 
delivered at the University of Cambridge By Sr M. DIGBY WYATT, 

M.A., Slade Professor of ine Art. Bvo. tos. Gd. [This dap. 
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“PROFESSOR: SEELEY'S LECTURES 
AN D ESSAYS. 8vo. ros. 62. - [This day. 


“A COMPARATIVE GRAMMAR of the 


TEUTONIC-LANGUAGES Being at the same time a Historical Cram- 
mar of the Enghsh Language, and compmnsing Gothic, Anglo-Saxon, Early 
Enghsh, Modern English, Icelandic (Old Norse), Danish, Swedish, Old 
High German, Middle High German, Modern German, Old Saxon, Old 
_ Fnistan, and Dutch. Py JAMES HELFENSTEIN, Ph.D. 8vo 18s 

i ° [Thr day. 
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MAGMILLAN’S SCHOOL eas BOOKS. 


“LESSONS ‘in ELEMENTARY. PHY- 
SICS. By BALFUUR STEWART, LL.D , FR. $, Professor of Natural 
Philosophy in Owens College, M anchester. 18m0., with Numerous [Hustra- 
. tions and Coloured PEER 48. Od, [This day. 


-THE ILIAD OF THE EAST : A. Selec- 


tion of Legends drawn from VaLsıkr's Sansknt Poem, the Ramayana. By 
FREDERIKA RICHARDSON. Crown 8yo, 75. Gd {[ZAts 7 


à AS w -~ a 
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TALES OF OLD JAPAN. Translated, 


with copious Explanatory Introductions and Comments. By A B MIT. 
FORD, Attaché to the British Embassy at Yedo. With 4o Alloace Illustra- 
hortly. . 


- 


_tions, Drawn and PEON by Japanese- ArU RY 
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-NEW VOLUME OF. THE GLOBE SERIES. S 
‘COWPER’S POETICAL’ WORKS. 


-Edited, -with~Biographical Introduction and ene by. meee W. BEN- 
_ HAM. „Globe 8vo, 3s. 6d. [Thes day. 


mh - ` 


NEW VOLUME OF THE GOLDEN TREASURY SERIES. 


A BOOK OF GOLDEN THOUGHTS. 
` By HENRY ATTWELL, Knight of the Orderof the Oak Crown, x8mo, 
45. Gd. a [This day. 


A’SKETCH of the LIFE and WRITINGS 


and Colleague, 


of ROBERT KNOX (th® Anatomist). By his Pupj 


HENRY d/ON eee ya 8vo. with Porras, 8s. 6a. (This day. 


JOHN WESLEY and the EVANGELI- 
-CAL REACTION of the EIGHTEENTH CENTURY. By JULIA 


WEDGWOOD. Crown Avo, 8s. 6d, ` 


This day. 


° 
New and Cheaper Edition, revised and enlarged. ` 


THE HOLY ROMAN. EMPIRE. ' By 





J. BRYCE, B. C.L., Regius Professor of, „Cival Law, Oxforde Crown 
Bv0," 7 6d. [This day. 
e. ” 
-w ACUN & CO, LONDON. . 
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e Pey Sva 16s, with rz plates. 
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Outlines of Zoological Classificaffon Based upon Anat8mical Investigation 
and Illustrated by Descriptions of Specimens and of Figures. By 
GEORGE ROLLESTON, MD, ERS., Linacre Professorgof Anatomy 
and Physiology 19 the University of Oxfogd. e 3 


“Not osly University students, but others also will dind Dr, Rolleston’s i 


work of the highest value ip. teaching them how most profitably to ser 
comparativé anatomy.”"~~British Medical Fournai, m 


“Tet is classical, comprehensive, loaded, almost crammed, with know! cs 

Professor olleston has conferred a great boon pop 

zoologists, has shown himself a thorough master of his subject.”——Yournad of 
ee 


e » 
Segond Edition, with Solutions, 


CHEMISTRY FOR STUDENTS. 


A. W. WILLIAMSON, Phil. Doc., Professor of Chemistry, University, | 
College, London, Extra fcap. 8vo. Cloth. Price 85. 6q 


OXFORD: Printed at the CLARENDON PRESS, and‘Published by" 
MACMILLAN & CO, LONDON, Publishers to the University. 





In a few days. ~ s 
NATURE V O L. II. 


Royal 8vo. cloth, price ros, 6g, 
Cloth Cases for binding VOL. II. may be had of all Booksellers 


MACMILLAN & CO., LONDON. 


Price 5d, eray F. riday~-Annual Subscription, 24S, 


THE BRITISH MEDICAL JOURNAL 


_ Being! the Journal of the British Medical ASsociation. 
: Contents for Nov. 18. ae 


oa Lecture on Scarlet Fever and its Prevention By G. fokua, M.D, 
F R.C. P., Professor of Medicine in Kings College, &ce e 

JRONE AFTER ANXIETY: Administration of Bromide of @otassium. 
Quick Recovery. By T. Churton, Esq 

Notes on the Epidemic of = sing Fever in pirgrpoel. 
M.D.. MRCP, Physician to the Liverpool Fever ospital, &e. 


Recollections of Work in an aone 
Surgeon, General Hospital, Belfast. 


GLARENDON “PRESS PUBLICATIONS? p 


e 
By 


eo! 


-By R. Gee, * 


By W. MacCormac, F.R.C S., è 


Case of Successful operaio Tor ooo after Se of the lige” 


mentum Patella By J. J. Hill, 


The Therapentics of the cee nw Special ference to the Northa 
east Coast. By G. Oliver, Esq. 


Intestinal Obstruction: Amussatt’s "Operation | pecen: By T. B.. 
Bott, M.D , Surgeon to the Dispensary, Bury. 


Hospital Reports. ` i 
“TIxisu-ScHoors or Mepicrne.—The Adelaide Hospital:—Meath Hospital. 


LEADING ARTICLES ~The Intimate Pathology of Contagion. II “The 
Week. ` Medical Items.—-Medical Mayors —The Red Goss Societies, 
Cholera in Russia —Contagious Diseases yn London —Statistics of Disease, 
-The Medical Bill.—The Huntermn Society.—Archzological Extracts.. 
Meat for the M iion —Students of the Day —Miulk as a Vehicle of Infection. 
—Liebig on Fermentation andthe Ongin of Muscular Force.~A dian 
Sr genni —Chylous Urine.—Our Successful Enemy.-—Spread of 
Scarlet_Fever.—A Canadian Medical Bill —Medical Affairs in Liverpool, ~- 
Scarlet Fever and the Duty of a Master,—Inquests on Small-Pox. 


-ScoTLAND.— University of Edinburgh —Female Mediog! Students. 


-IRELAND -Conference of the Medical Bodies --Retention of Dead Bodies 
in Hospitals --The Army and Navy Services ~-Medicines for Poor.—Law 
Dispensaries and Workhouses.—Pharmacy Bull for Ireland 


Notes of the War —Association Intelligence. -Reports of Societies. —Cor- 
respondence — Poor-Law Medical Service. — University Intelligence —~ 
Medical News. 


BOOKS WANTED. > 


y 


i Ey MACMILLAN and CO, Cambridge. 
Brongniart’s Hist. des V Toumai Fossiles, all published. Paris, 1828. 


—_ 





Cambridge Mathematical ournal, No. 7 or vol z., 
Carpenter s Comparative hystology, 4th Ed, - 
eaten 5 Kolani Magazine, znd and 3rd Series - 
, List of Mammalia, 1843 (Br. Museum). 
Gm: 2 ER List of Genera of Birds, 1855 (Br Museum). 
A E, Society's Publications, Vol. xo to —. 
Sowerby’ s kngish Fungi, with Supplement, 4 vols., folio 179d to —. 
Sowerby’s Supplement to First Edition of English Botany” vols, 2, 3; 4y 
and alissued of 5. 
Westwood and Humphrey’s British Moths, 2 ‘yols. , 4to. 
Gentignien having’ any of the above, with which they are willing, to si 


voll obhge by reportmggprice and PRON: 
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> ~ MACMILLAN & C08 SCIENTIFIC - PU 
| SCJENTIFIC MANUALS. e 


Ir is the iftention of the Publishers tg produce a complete 
series of Scientific Manuals, afiording full and accurate elementary 
information, conveyed in clr and lucid Englis&. ‘The authors 
are well known $s among the foremost men of their several de- 


apartments; and their names form a ready guarantee for the high 


* 


“f 
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Wow true it is that the most elemen 


e- 


. 
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character ofthe books, Subjained is a list of those manuals 
that have dlready appeared, with a short account of each. Others 
are in active preparation; and the whole will constitute a 
st®ftlard series specially adapted to the requirements of beginnggs,’ 
whether for private study or for school instruction. a 
ASTRONOMY. — By the Astronomer 


ROYAL. -POPULAR ASTRONOMY. With Illustrations. By G. B. 
IRY, Astronomer Royal. Sixth and cheaper Edition. x8mo. cloth. £ 6d, 


& Popular Astronomy in general has many manuals, but none of them 


Supersede the Six Lectures of the Astronomer Royal under that title, Its 
speciality is the direct way in which every step is referred to thecbservatory, 
and in which the methods and instruments by which every observation is 
made are fully descnbed. This gives a sense of solidity and substance to 
astronomical statements which is obtamahie in no other wag.”--Guardian. 


ASTRONOMY.—Mr. LOCKYER’S ELE- 


MENTARY LESSONS in ASTRONOMY. With Coloured Diagram of 
the Spectia of the Sun, Stars, Nebulae, and numerous Illustrations. By J. 
N ORMAN LOCKYER, F.R.S. Sixth Thousand. x8mo. 5s. 6d. 


@ The book is full, clear, sound, and worthy of attention, net only as a 
popularexposition, but as a scientific index, "=A éhenceui. 

“ An admirable text-book. Those who do not know much of the science 
could notefind a better and more accurate guide.” —Mrnseurt. 


r Å ' 
QUESTIONS ON THE SAME FOR 
SCHOOLS. By J. FORBES ROBERTSON. 1s 6d, 


ad Pad 


e “ ` 
PHYSJOLOGY.-~ Professor HUXLEY’S 
LESSOYS in ELEMENTARY PHYSIOLOGY, With numerous Illus- 
trations, Fourteenth Thousand, 18mo, cloth. 4s. 6d. 


“It is a very small book, but pure gold throughout. There isnot a waste 
sentence, or a supeffifous word, and yet it is all clear asdaylight It exacts 
close attention f¥om the reader, but the attention will be“ repaid by a real 
acquisition of knowledge. And though the book is small, it manages to 
touch on some of the very highest problems .... . The wholebook shows 

instruction is best grven by the 
ghest masters gn any Science.”—Guardian. 


@ 
QUESTIONS ON THE SAME FOR 
SCHQOLS, By T ALCOCK, M.D. rs. 6d. 


BOTANY. — PROFESSOR OLIVER'S 


LESSONSAN ELEMENTARY BOTANY. With nearly Two Hundred 
Illustrations, Tenth Thousand. x8mo. cloth. 4s. 6d. ‘ 


t To this syftem we now wish to direct the attention of teachers, feeling 
satisfied that by some such curse alone can any substantial knowledge of 
plants be conveyed with certainty to young men educated as che mass‘of 
our medical students have been We know of no work so well suited to 
diféct the botanical pupil's efforts as that of Professor Oliver’s, who, with 
views so practical, and with great knowledge, too, can write so accurately 
and clearly." —Natural History Review, > 


CHEMISTRY. — Professor? ROSCOE’S 


LESSONS IN ELEMENTARY CHEMISTRY, INORGANIC AND 
ORGANIC. With Numerous Illustrations and Chromo-Litho of the 
Solar Spectrum, and of the Alkalies and Alkaline Earths. New Edition. 
‘Twenty-first Thousand. x8mo. cloth. 45s. 64. 


š 
“A small, compact, carefully elaborated, and well-arranged-manual.”— 
Spectator, 
**Tt has no rival in its field, and it can scarcely fail to take its place as the 
4@xt book at all schools where chemistry is now studied.” —Chemical News. 


POLITICAL ECONOMY FOR BEGIN- 
NERS, By MILLICENT GARRETT FAWCETT, With Questions. 
e. 25. . e 


LOGIC Frofessor Jevons’ .Wlementary | Tiss of asst ihe gaicnl pebiee aoe in the ore 
LESSO IN LOGIC: Deductive and Indyctive, with Copious Questions : : a 
sad Examples, and a Vocabulary of- Logical Terms, sone. 35-@, part the general romtion formule are applied to the particular case of the 
@ A ‘ @. 
ð 
P MACMILLAN & CO., LONDON. $ ” 
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e MANUALS FOR STUDENTS. 


e 
AN INTRODUCTION TO THE O9TE- 
OLOGY OF. THE a ae Being the Substance of the Course of 
Lectures delivered at the Royal College of Surgeons of England in 1870. 
By W. H. FLOWER, F.R.S., £.R.C.S. Hunterian Professor of Compara- 
tive Anatomy and Physiology. With Illustrations, Globe 8vo. 7s. 6d. 


[This day, 


THE STUDENTS FLORA OF THE 


BRITISH ISLANDS. By J: D. HOOKER, ÊB., F.R.S., M.D., 
B:C.L , Director of the Royal Gardens, Kew. Globe 8vo. ros. 62, 


The object of this work is to supply students and field-botanists with a 
fuller account of the Plants of the British Islands than the manuals hitherto 
in use arm at giving. The Ordinal, Generic, and specific characters have 
heen re-written, and are to a great extent original, gnd drawn from living or 
dried specimens, or both. 


FIRST BOOK OF INDIAN BOTANY, 


By Professor OLIVER, F.R.S., F.L.S., Keeper of the Herbarium and 
Library of the Royal Gardens, Kew, and Professor of Botany in University 
College, London. With numerous Illustrations. Globe 8vo price 6s. 6d. 


“ In nothing is Prof. Oliver’s book more satisfactory than the success with 
which, within so small a compass, it illustrates the vast and varied botany of 
India. Such a work has long been wanted by amateurs and college pro- 
fessors, and students in India.” —4 theneum, 

~“* Will enable the learner at once to master the elements of his study, and 
to apply his new knowledge to a practical examination of the plants and 
flowers that meet his eye in any part of India.”—A Men's Indian Mail 


j Other Volumes will follow. 


By G. B. AIRY, Astronomer Royal. 


ON THE ALGEBRAICAL AND 


NUMERICAL THEORY OF ERRORS OF OBSERVATIONS AND 
are COMBINATION OF OBSERVATIONS. Crown 8vo. cloth, 
S. OA, se i 


UNDULATORY THEORY OF OPTICS. 


Designed for the Use of Students in the University, New Editi 
Bvo. cloth. 6s, 6d. = mee 


The plan of this tract has been to include those phenomena only which 


admit of calculation, and the investigations are applied only to phenomena. 


which actually have been observed. 


ON SOUND AND ATMOSPHERIC 


VIBRATIONS. With the Mathematical Elements of Music.—Designed 
for the Use of Students of the University, Crown 8vo. gs. _ 


By HUGH GODFRAY, M.A. 


A*TREATISE ON ASTRONOMY, for 
the Use of Colleges and Schools. By HUGH GODFRAY, M.A., Mathe- 
matical Lecturer at Pembroke College, Cambridge. 8vo. cloth. xas, 6d, 


AN ELEMENTARY TREATISE ON 


THE LUNAR THEORY, with a Brief Sketch of the Problem up to the l 
time of Newton, By HUGH GODFRAY, M.A, Second Edition, revised, i 


Crown 8vo. cloth. ss. 6d. 


PROFESSOR ROSCOE’S “ SPECTRUM 


ANALYSIS.” Lectures delivered in 1868. With Appendices, Chromo-litho- 
graphs, Maps, and upwards of 7o Iustrations. Medium 8vo, rs, 


Westminster Review.—“ The lectures themselves furnish a most admir- 
able elementary treatise on the subject, whilst by the insertion in appendices 
to each lecture of extracts from the most important published memoirs, the 
author has rendered it equally valuable as a text-book for advanced stu- 


dents,” 


AN ELEMENTARY TREATISE- ON 
THE PLANETARY THEORY. With a. collection of Problems. By 
C. H. H. CHEWNE, M.A.- Crown 8vo, cloth, 6s. 6g. 


In this volume, an attempt has been made to produce a tre@tise on the 
Planetary theory, which, being elementary in character, should be so far 
complete as to contain all that is usually required by students in th® Univer- 
sity of Cambridge. - : 


THE EARTH’S MOTION OF ROTA- 
TION. By C. H.H, CHEYNE,.M.A. Crown 8vo. 3s. 6d. m 
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EGON D-HAND BOOKSELLER, 
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years, he has now opened an Establishment on his own account at 


above Addresa, for the sale of ARCHITECTURAL, SCIENTIFIC, ENGINEERING, and MISCELLANEOUS BOOKS, RASAR on the FIN 
ARTS, &. BOOKBINDING wall its Branches. A Catalogue sent Post Free on recebi of One Stamp. 
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BUCKINGHAM 


WORKS, YORK. 
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g NEW WORK BY DR. LIONEL BEALE, F.RS 


DISEASE GERMS: Their Supposed 
NATURE. Four Plates, 3s. 6d. 


CONTENTS 


Vegetable Germs. 

Origin of Germs 

Spontaneous Generation. 

Vegetable Germs in Blood 
in Tissues, 

Objections to the Theory. 


PONDON - JOHN CHURCHILL & SONS 
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Poisonous Matter 
mm 
Bioplasm. 
Yeast Germs. 
Germs m the Air. 
- Dust and Disease. 


‘Shortly will be published, 


INTRODUCTORY ADDRESSES 


delivered at the Opening of the University of Glasgow, Session 1870 7r. 


Cumpnsing the Addresses of 


PROFESSOR LUSHINGTON, 
PROFESSOR JOHN CAIRD, DD., 
PROFESSOR BERRY, M.A., 
PROFESSOR YOUNG, M.A. 


with a Prefatory Notice of the New Buildings, by Dr ALLEN THOMSON, 
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NEW AUTOMATIC ELECTRIC LAMP. 


In this vey convenient and useful Lamp, the distance between the Carbon 
points is regulated by a oe eee Electro Magnet. From six to twelve 
cells wif give a light applicable for throwing a disc on the screeny or showing 
the leading effects in D semin Analysis Iris well adapted for Exhibiting 
Photographs on a large scale. Circular for stamped envelope. Price of 
Lamp, 42 2s. Grove’s Platinum Battery per cell, ‘ros. ; Bunsen's, 5s 


JOHN BROWNING, Optical and Physical Instrument Maker to Her 
Majesty's Government the Royal Observatory, and 
Kow, Ca trécht, &c, rrr, Minories, London, 


Cambridge, and E-¢. 


the Obseryatories of 


® 
Lately published, in folio, price ars. 


THE UNIVERSAL PROPORTION 
TABLE. 


By Prof. EVERETT, Queen’s College, Belfast. « 


This table is virtually a shde-rule 160 @nches long, and gerves for multi- 
plication, division, or proportion, working correctly to@hree or four figures. 
ft affords the readiest means of computing percentage, and of*performing 
many of the reductions required m scientific research. 


London: LONGMANS, GREEN, & CO., Pat@moster Row, 





In crown 8vo., with r3 Illustrations, price tos. Gd. 


OTHER WORLDS THAN OURS; the” 


Plurality of Worlds Studied under the Light of Recent Sc®ntifit Researches 
By RICHARD A PROCTOR, BA., ERAS, Author of “Saturn and 
its System,” &c. Second Edition, revised. 


By the same Author, nearly ready, uniform with the above® 


THE SUN, RULER, LIGHT; FIRE, and 
LIFE of the PLANETARY SYSTEM. = 


Lsadon: LONGMANS, GREEN, & CO., Paternoster Row. 
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NEN EDITION OF SIR “JOHN *LUBBOCK'S WORK ON 
PRIMITIVE MAN. 


a) 
In One Volume 840., with 25 Woodcuts, price 16s. 


THE ORIGIN OF CIVILISATION 


and the PRIMITIVE CONDITION of MAN; Mental god Social Condi- 
tion of Savages BY SIR JOHN LUBBOCK, BART., MP, FRS., | 
Author of ‘‘ Prehistoric Times,” &c. Second Edition, revised, . 


London : LONGMANS, GREEN, & CO., Paternoster Row. 


THE MINIATURE SPECTROSCOPE. 


This Instrument will show many of Fraunhofer’s lines, the bright lines of the 
metals and gases, and the absorption bands in coloured gases, crystals or 
liginds. eo 


Price, with fiye prisms . £r o oand £r ro o 
Ditto, with Achromatic Lenses, adjustable alit ae” > 2430 


These Instruments can be adapted to the' Microscope ; prices £ I 2s, 
ries 6d, and £2 x25. 6de 


New Illustrated Catalogue of Spectroscopes post free for 13 stamps. 


J ON BROWNING, Optical and Physical Instrument Maker_to the 
Royal Observatory, &c., Rc., rır, Minories, London, EC. 
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* Celestial Ma 


-in the Maps of smaller, Atlases 


= New Editions, 1870. - 
e rr eri -@ 
‘Bhe Maps in these Atlases are presented in a very attractive form, at the 
same tuge no exertion has been spared to renderthem accurate“and reliable, 
in order to maintain the high position they have always held in the estimation 
of savans The latest political changes hage been carefully marked, and the 
results of the various recent explorers’ journeys have been inserted, amongst 
which may be mentioned the Pundits in Tibet; the French up the Me- 
Khong, Mr. Elbas on the new course of the Hoang-Ho; and others in 
graba, Aþbyssinia, &c. ~ 
The railways have also been very carefully corrected on the whole series 


New Edition, 1870 Strongly Half-bound Russia,.in One Vol with the Maps 
Coloured, £9 ros. _ , 


COMPLETE ATLAS OF ANCIENT 


AND MODERN GEOGRAPHY: Containing 230 Modern, Classical, and 
, with Plags of Celebrated Cities, and Alphabetical Indexes, 
Designed and Arranged under the Superintendence of the Society for the 







ORD’S ATLASES., 


“ 


Diffusion of Useful Knowledge Constructed by eminent-Geographers, and - 


engraved in th@best manner on Steel Plates 

A very interesting and instructive feature m this Atlas is that the Classical 
and Modern Maps are drawn on the same scale, and are so arranged as to be 
readily and easily compared, whilst contaming, as 1t does, Celestial, Geologi- 
cal, and Physical Maps, Plans of all the more important Cities, and the 
Environs of several Capitals, it may be-considered almost unique. 





New ‘Edition, 1870. With all the latest Additionstand Corrections, 150 
Coloured Maps, half-bound, with Index, £5 5s. 


USEFUL KNOWLEDGE SOCIETY’S 


ATLAS OF MODERN GEOGRAPHY ` 

This Atlas is similar to the above, but.as its name implies, it ddes not con- 
tain any of the Classical Maps, most of the Town plans are also omitted It 
contains Geological and Physical Maps of England and Wales, the Six 
Celestial Maps by the late Sir John Lubbock, Bart. ; and all the Modern 
Maps m the series, including rhe large scale Mapsof England and Wales, 
Scotland, Ireland, India, and the United States 


New Edition, 1870 (with an Index on the front edge, thus enabling any - 


Map to be instantly referred to, without consulting the Table of Contents), 
hali-bound Morocco, 38%: 


FAMILY ATLAS: A. Selection of’ 80 


Coloured Maps, from the Useful Knowledge Society’s Series Gucluding an, 
entirely new Map of India, combining the most recent Surveys, and a anew 
Map of Persia, extending to Trebizond and Alexandretta, and showing the 
Euphrates Valley Route), embracing the most recent Discovenes mn all parts, 
of the World, the Geography of Arabia and Abyssinia having been entirely 
remodelled from recent Surveys and explorers’ journeys Plans of London 
and Pars, on a large scale, the Geological Map of England and Wales, by - 
Sir- Roderick [ Murchison, Bart., K CB ,F.RS, &c ,and the Star Maps, 
by the late Sir John Lubbock, Bart , are also included. j 


mmeona 


New Edition, 1870, with Additions and Corrections, strongly half-bound, 21$. 


‘CYCLOPAEDIAN ATLAS of GENERAL 


MAPS- Containing 39 Coloured Maps, selected from the Series designed by 
the Useful Knowledge Society, with Index 

‘This Atlas formsa very convenient and handy companion tọ the “ National,” 
“ Enghsh,” and other Cyclopadias and Gazetteers, and should certainly find. 
a place in every library where a larger Atlas 1s not kept. : 





New Edition, 1870 Half-bound Morocco Giltedges. £x 115, 6d 


UNIVERSITY ATLAS OF CLASSICAL 


AND: MODERN GEOGRAPHY. Containing 
Maps, Coloured, with valuable consulting Indexes. 


New Edition 2870 Cloth Lettered 12s 6d 


‘HARROW ATLAS OF MODERN GEO- 
oe Containing’ 30 Coloured Maps, with Index to the Principal 


The selection of these Maps for the use of the great public school at Harrow 
offers the strongest proof of their superiority. 


Being the largest Maps of their class, their size {r7 inches by 14) affords 
opportunities for the introduction of various details for which there is no room 
In the present edition the new Railways 
Have bfen added, and all the latest alterations and discoveries inserted to 


keep pacg with the recent geographical events. , g 
A SMALLER MODERN ATLAS (The 


Harrow Junior) , containing 14 Coloured Maps Cloth, 7s. 5 


ANCIENT ATLASES-—The Harrow Classical Atlas, 23 Coloured Maps, with 
Index, Cloth lettered. 12s. 6¢ The Harrow Junior Classical Atlas, rı 





Coloured Maps, with Index, Cloth, 7s 4 

A Detailed Gatalogue of the entire series of Libfary and other Atlases and 
Maps, de igned by the Useful Knowledge Society, gratis and post-free upon 
application. e 


Any Map m the Series is supplied separately, price 6d. plain ; od. coloured. 
ip ete ae ee eM eee : 


Lond®n : EDWARD STANFORD, 6 and 7, Charing” Cross, 
ry S. Yo and all Booksellers, j 
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Price gd every Friday ~Annual Subscription, 24s. d 


THE BRITISH MEDICAL JOURNAL 


‘Beg the Journal of tye British Medical Assqriation. » 
Coftents for Nov. 26. 3 š 


Abstracts of Le@ures on the Geographical DistributidA of Diseases in Eng- 
land and Wales. ° 


l 
Recollections of Work in dh Ambulance. By W MacCormag F R.C S 9 
Surgeon, General Hospital, Belfast. Os 


Case of Ovariotomy. 
the Bradfoid Infirmary e 


fedical and Sanitary Notes of a Visit to the Model Male 
igiza, Lake Maggiore, Ita 
ysician to St. Bartholonfew's Hospital. 


The Exhausting Needle-Trocar 
Hospital for Women, &c. (With Engravings.) 


Prison af Sal- 


Reviews AND Notices —Robert Knox, the Rias. —New Books, | 
Inventidns, &c. re A ae 


LEADING ARTICLES.~Medical Reform. On Medical Examinations and 
Examining Boards. [V. The Harvest and the Grana The Week Medi- 
cal Items —Govgrament Inquiry on- the Treatment of Leprosy.—Epidemic 
Small-Pox—The Royal Society —-Students of the Day -French Medical 
Men and the War.—Resignation of Professor Skoda —Mortuary Police in 
Italy —A Professional Club —The Nemesis of Tobacco —A Lesson in Fever. 
— Tne University of London.—Algiers and Tangier for Invalids.—Su]phurous 
Acid —A Wholesome Warning —A London Epidemic caused by Milk.—-Bu- 
mingham Elections 


ScOTLAND.—Female Students.~The University Classes.—University of, 
Aberdeen. Ta e 


IRELAND —Medical High Sheriff—Supply of Medicines to Poor-Law 
Unions ~The Dublin Medical Societies. bd 


Notes, of the War Reports of Medical Societies. Brarth:Meeting? ot 
Association. Correspondence. Medical News m ' 


LOWER GREENSAND FOSSILS. 
FIFTY SPECIMENS FOR FIFTEEN @ SHILLINGS. 


ay, | 


THOS: D RUSSELL has on hand a choice Collection of LOWER +» 


GREENSAND FOSSILS, which he offers m sets 8f $0 for rss, each set 
containing 20 of the following varieties — * |; 


Bones and teeth of the Ichthyosaurus, Plesiosaurus, and' Pliosaurus ; 


-Tprban Echimtes; Corals, especially Verticellipora anastomosans , Terebra- 


tule, Rhynchonela, Ostree, Gervillize , Belemnites,aand their phragmocon 
Briozoz , various sponges, including the famous Chenendopora' fungiformis, 
or ‘*Petnfied Salt-cellar” of Mantel, Manon, Tragos, Cnemidium, and 


Scyphia ; teeth and vertebra of Fishes, &c Py 





Address THOMAS D. RUSSELL, Whittington Chab, 37, Arunde Street, ` 


Strand, London, 
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By R. Hy Meade, F.R.C.S , Consultutg Surgen to 


By D. Duckworth, M D, F.R C P., Assistant- z 


By P. Smith, M.D, Physician’ tọ the «a 


-THE JOURNAL of BOTANY, British - 


AND FOREIGN -Edited by Dr. Seemann, E LS, F R\GS, assigted 
by Mr J G Baker, F.L S., of the Royal Kew Herbanum, and Dr. Henry 
Trimen, F.L S , of the British Museum’ ' 


This Journal, which 1s illustrated with ‚Plates and Woodcuts, is published 
monthly, and each number contains Original Articles on British and Fotagn 
Plants, and on all departments of Botany, Extracts and Abstracts from British 
and Foretgi Journals, Reviews of Books, Proceedings of Societies, and all 
the Botanical News of the Month, Subscriptions, Twelve /Shillings per 
annum, payable to the Publishers, Messrs TAYLOR and Coy 10, Little Queen 
Street, Lincoln's Inn Fields. (W.C) Single numbers, 1s, 3d. Vol. VIII. 
commenced m January, 1870. A lumited number of the, back, volumes can 


stuli be obtained. i 





: -Now ready, i S 
N A T UR E. VOL !II.: 
Royal 8vo „cloth; price ros. 6d. 
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' Stainton’s Bunsh Butterflies. r 
= Jeffreys’ British Mollusca. ‘ 
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ze "_ §CIENTIFIC MANUALS. MANUALS FOR STUDENTS, ° ° 


& ‘ me | 

Ir is the intention of tae Publishers to preduce a complete AN INTRODU@TION TO THE OSTE. 
series of Sciensfic Manuals, paper: F m ON cpanel OLOGY or ane yee ea cs 7 Being, ie Substance o pas ouii of 
information, conveyed m clear and lueid English, e authors oe a he ege of Surgeons of England in 1870, 
mre wellkxown as among the foremost. men of ti several de- |B. H. FLOWER, FR Sn RRC Hunenan Profesor of Compara 

pertments ; and their names form a ready guarantee for the high (‘This day 

character of the books. Subjoined ıs a list of those manuals ee. i 
` get have alrecdy appeared, with a short account of each. Others |, _ THE STUDENTS FLORA OF THE 
are in active preparation; and the whole will constitu aj) BRITISH ISLANDS. By J. D HOOKER, CB. F.RS, M.D., 

© standard series specially adapted to the requirements of beginn€rs, | D.C L , Director of the Royal Gardens, Kew. Globe 8vo, 10s. 6d. 

S whether for private study or for school instruction. The object of this workus to supply students and field-bgtanists with a 
AS T RONOMY. — By the Astronomer fuller account of the Plants of the British Islands ghan the manuals hitherto 


: In.use aim at giving The Ordinal, Generic, and specific characters have 
* ROYAL, -POPULAR ASTRONOMY ` With Illustrations. By G. B. | been re-written, and are to a great’extent original, and drawn from living or 


AIRY, Astronomer Royal. Sixth and cheaper Edition. 18mo cloth 4s 62. | dried specimens, or both. 


“Popular Astronomy in general has mary manuals, but none of them| FIRST BOOK OF INDIAN BOTANY, 


supersede-the Six Lectures of the Astronomer Royal under that title Its | g Professor OLIVER, ERS. FL, Keper ah the 
speciality 1s the Cirect way in which every Step 1s referred to the observatory, Labra of the Royal Gardens, Kew, oe profescor of B cay ae 
. and in which the methods and instruments by which ya observation 1> | College, London With numerous Illustrations, Globe 8vo. price 6s. 6d. 
made are fully described. This gives a sense of solidify and substance to 5 : ae 
astronomical statzments which is obtamable in no other way.” — Guardian. In nothing 1s Prof Oliver's book more satisfactory than the success with 
: which, within so small a compass, it Jlustrates the vast and varied botany of 
Inda Such a work ‘has long been wanted by amateurs and college pro- 


ASTRO N OMY.—Mr. LOCKYER’S ELE- | fessors, and students m India,” -A theneenmt. 


EN AS OW] loured D m ofr “Wal enable the learner at once to master the elements-of his study, and 
MENTARY LESSONS in ASTRONOMI a Colts eer to apply his new knowledge to a practical examination of the plants and 


the Spectia of the Sun, Stars, Nebulæ, and numerous Illustrations. By J. C + €2 
® gNORMAN LOCKYER, E.R S. Sixth Thousand. x8mo. ss. 6d. flowers that meet his eye in any part of India.”—4 Uers Indian Maul. 
“The book is full, clear, sound, and worthy of attention, not only as a , Other Volumes will follow, 
popular exposition, but as a scientific index.” —A theneunt. : 7 tt re 
Au admurable text-book. Those who do not know much of the science By G. B. AIRY, Astronomer Roy al. 


ould not fingl a better and more accurate guide.” —Museum. % 


ON THE ALGEBRAICAL AND 


i s $ w 
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tinns, 8vo, 30s | 


Vou 4 —Gold, Silver, and Mercury. 


“ 


ee Illustrations, gyo. 
$ [Veariy Ready, 
Vou s —Platinum, Tm, Nickel, Cobalt, Anania. Bismuth, Arsenic. and 
other Metals’ With "Illustrations, 8vo [fre Se aad eset 


THE STRENGTH OF IRON AND STEEL! Translated 


from the Swedish of K Styrre 
a Preface by Joun Percy, M.D. With xx Lithographs, 8vo, 12s, 


LIVES OF BRITISH ENGINEERS ; Froħithe Earliest 
Times to the Death of Robert Stephenson Comprising a History of the In- 
vention and Introduction of the Steam Engine and Railway Locomotive. 
With Portraits and 350 Hlustrations ` 4 vols , medium 8vo, 845 


TRAVELS IN JAVA, CELEBES, AMBOYN A, the 
SPICE ISLANDS, SUMATRA, and many-other islands of the Ease Indian 
Archipelago, with an espedia! view to ther Natural History, ke By A S 
Bickmorg&, M.A Map and Illustrations. | 8vo 


THE RAMBLES OF A NATURALIST ie TRE 
SHORES AND *WATERS OF THE CHINA SEA By CUTHBERT 
IHustrations. 8vo, 16s. “ 


|* THE NATURALIST ON, THE RIVER AMAZONS ; 


‘daring Eleven Years of Travels and Adventures By H. y Bates’ ‘ond 
Edito Illustrations. Post 8vo, 125 ' 


TRAVELS OF A FRENCH NATURALIST.IN SIAM, 


CAMBODIA, and LAOS. By Henrr ‘Mounor, F R, 2 Mlustrations 
2 vols vo ! E 
` Jorn MURRAY, Albemarle Street!” 
i , Zz 
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® 


| 
| 
| 


By Curmirr P. SANDBERG, CE With. 


wee Weck, 
PRINCIPLES OF GEOLOGY ; or, The Modetn Chasaeed: 


THE CONNECTION OF THE PHYSICAL SCIENCESe ° 


n 


A PRACTICAL TREATISE ON SHIPBUILDING IN -. 


M 


e 
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a * SCIENTIFIC MANUALS. ° 


Ir is tle intention of the Publishers tb produce a complete 
e series of Scientif€ Manuals, @ftording full and acaurate elementary 
information, comeyed in clear and lucid Enghsh. The authors‘ 
eate well known as among the foremostemen of they, several de- 
@ partments; And their names form a ready aber for the high 
ch@racter ef the books. Subjoined is a lst of those manuals 
that have already appeared, with a hort account of each. Others 
amein attive preparation; and the whole will constitute a 
standard ‘series specially adapted to the requirements of beginnes, 
whether tor private study or for school in@truction. bd 
ASTRONOMY.— By the Astronomer 


ROYAL ~POPULAR ASTRONOMY With Illustrations. By G B 
RY, Astronomer Royal. Sixth and cheaper Edition, 8mo cloth e4s Gd. 


f 

“Popular Astronomy in general his many manuals, but none of them 
supersede the Six Lectures of the Astronomer Roya! under that ttle. Its 
spec ality ıs the direst way in which every step 1s referred totheobservatory, 
and in which the methods and instruments by which every observation t s 
mide are folly described. This gives a sense of solidity,and substance to 
astronomical statements which 1s obtainable in no other wy.” —Guardian 


» 


e . ASTRONOMY.—Mr. LOCKYER’S ELE- 


MENTARY LESSONS in ASTRONOMY With Colgured Diagram of 

the Spectia of the Sun, Stars, Nebulz, and numerous Illustrationss By J- 

NORMAN LOCKYER, F.R.S. Sixth Thousand 18mo. 5s. 6da. : 
° 


popular exposition, but as a scientific index "—~.A theneum. 
** An agmurable text-book Those who do not know much of the science 
could not find a better and more accur ste guide.” —Afusenst 


QUESTIONS ON THE SAME FOR 


e 
SGpOOLs. By J FORBES ROBERTSON, 1s 6d. 
r - @ 


f 


PHYSIOLOGY.®-Professor HUXLEY’S 


LESSOWS in ERMEMENTARY PHYSIOLOGY With numerous Mus- 
trations. Fourteenth Thousand 8mo. cloth. 4s. Ga 


“Itis a very sa} book, but pure gold throughput There is not a waste 
sentence, or a superfluous word and yetitis all clear as daylight. -It exacts 
close attention Trom the reader, but the attention will be repaid by a real 
acquisition of knowledge And though the book is small, it manages to 
„touch on some of the very highest problems ,_.,. . . The whole book’shows 
Bow true it is that thg most elementary mstruction is best given by the 
highest masterin any science "Guardian. s 


QUESTIONS ON THE SAME FOR 
. © SCH®OLS By Tl, ALCOCK, MD ‘is 6d. > 


BOTANY. — PROFESSOR OLIVER'S 
LESSONS IN ELEMENTARY BOTANY. With nearly Two Hundred 
Hiustranens> Tenth Thousand 18mo. cloth. 4s. 60. 


®© 


e 

“To this system we now wish to direct the attention of teachers, feeling 
satisfied that by some such cOurse alone can any substantial knowledge of 
plants be conveyed with certainty to young men educated as the mass of 
oyr medical students have been We know of no wark so well suited to 
direct the botanical pupil’s efforts as that of Professor Oliver's, who, with 
views so ptactical, and with great knowledge, too can write so accurately 
and clearly."—Watural History Review, 


” CHEMISTRY. — Protessor® ROSCOE’S 
LESSONS IN ELEMENTARY CHEMISTRY, INORGANIC AND 
ORGANIC. With Numerous Illustrations and Chromo-Litho., of the 

~ Solar Spectrum, and of the Alkahes and Alkahne Earths. New Edition. 

Twenty-first Thousand 18mo cloth. 4s. 6d. : : 


“A smal, compact, carefully elaborated, and well-arranged manual ”— 
Spectator ees =f. i 

“Jt has no rival iwits field, and it can scarcely fail to take its place as the 

© gtext book at all schools where chemistry is now studied "—CZemical News, 

j t ee 3 e w Ea 

POLITICAL ECONOMY FOR BEGIN- 

NERS + By MILLICENT GARRETT FAWCETT. With ‘Questions? 

IBmo 2s. 6d, go oor 


+ 
3 


ʻ - ji ‘e 7 Í 
LOGIC.— Professor Jevons’, Elementary- 
LESSONS IN LOGIC: Deductive ang- Inductive, with Copious Questions 


and Examples, ands Vocabulary of Logical Terms. x18mo. 3s. 6g. 
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© «The book is full, clear, sound, and worthy of attention, not only as a j| 


~ 


“TION. “By ©: H.H @HEYNE, M.A. “Crown 8vo 3s. 6d, 


“= MACMILLAN: & CO, LONDON. 
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SCIENTIFIC > PUBLICATIONS, 


MANUALS FOR STUDENTS. 


s 
AN INTRODUCTION TQ THE OSTE- 
OLOGY.OF THE MAMMAL Being the Substance of the Course o 
Lectures delivered at the Royal College of Surgeons of England in 1870 
By W H FLOWER, F RS., F.R.C.s. Hunterian Professor of Compara 
tive Anatomy and Physiology. Wath Illustrations. Globe 8ve. 7s. 6d. 
: [This day. » 


THE STUDENTS FLORA OF THE 


BRITISH ISLANDS. By J. D. HOOKER, C.B, F.R.S, M.D. 
DC L., Director of the Rayal Gardens, Kew. Globe 8vo ros. 6d. 


The object of this work 1s to supply students and field-botamists with a 
fyller account of the Piants of the British Islands than the manuals hitherto 
In use atm at giving ‘Ihe Ordinal, Generic, and specific chfracters have 
been re-wntt-n, and are to a great extent original, @nd drawn fom hving or 
dried specimens, or both. | .- 


‘FIRST BOOK OF INDIAN BOTANY, 


By Professor OLIVER, F.R.S, E L.S, Keeper of the Herbarium and 
Library of the Royal Gardens, Kew, and Professor of Botany in University 
College, London With rumerous Illustrations Globe 8vo price 6 6a. 


“In nothing is Prof Oliver’s book more, satisfactory than the success with 
which, with.n so small a compassyit illustrates the vast and vaned botany of 
Invaa Such a work, long. been wanted by amateurs and college pro 
fessors, and students.in lhd a.”"-4A then eum. i 
“¥swill enable the'learner at once to master the elements of his study, and 
to apply his new kifdwledge to a practical‘examination of the plants and 
flowers that meet his eye in any part of India "—A Hen’s Indian Mail. 


Other Volumes will follow 


By G. B. AIRY, Astronomer Rayal. 


ON THE ALGEBRAICAL AND 
NUMERICAL THEORY OF ERRORS OF OBSERVATIONS AND 
THE COMBINATION OF OBSERVATIONS. Crown 8vo cloth 

s è j 


UNDULATORY THEORY OF OPTICS. 


Designed for the Use of Students in the University. New Edition. Crown 
8vo. cloth 6s, 6d. 


The plan of this tract has been to include those phenomena only which 
admut of calculation, and the invasmgations are apphed only to phenomena 
winch actually have been observed. 


ON SOUND AND’ ATMOSPHERIC 


VIBRATIONS With the Mathematical Elements.of Music.— Design 


‘for the Use of Students of the University Crown 8vo. gs. ae 


15 Ay 


- By HUGHiGODFRAY, M.A. 


ro qs $ A 4 
A TREATISE ON. ASTRONOMY, for 
the Use of Colleges and Schools *.By HUGH GODFRAY,*M.A, Mathe- 
matical Lecturer at Pembroke College, Cambridge. 8vo. cloth, 12s 6 


_ AN ELEMENTARY: TREATISE ON 
THE LUNAR THEORY, with a Bnef Sketch of the Problem up_to the 
time of Newton, By HUGH GODFRAY, M A, Second Editon, revised. 


Crown 8vo. cloth 5s. 64 f 


PROFESSOR ROSCOE’S “SPECTRUM 
ANALYSIS ”” Lectures delivered ın 1868 With Appendices, Chromo-litho- 
graphs, Maps, and upwards of zo [lustrations. Medium 8vo. 21s. 

f a ua 
Wastminster Review.—" The lectures themselves fiirhish a most admir- 
able elementary treatise on the subject, whilst by the insertion in appendices 
to-each lecture of extracts from the most important published memoirs, the 
author, has rendered it equally valuable as a text-book for, advanced stu- 
dents.” Kf A 


* 


ra fre t k i 
AN: ELEMENTARY TREATISE, ON 
THE PLANETARY. THEORY With a colection of Problems By 
C H.H. CHEYN E, M.A” Crown 8vó cloth 6s. 6d, rf e 
_ “In this volume, an attempt has been made to produce a tr Gitise on the 
“Planetary theory, which,” being elementary in character, showld be so tar 
complete'as to contain-all that usually required by students in the Univer- 
isity of Cambridge. hi -, i ET 
ROT A- ` 
1 i A 
The first part of this work consists of an application af the method Di ‘Mc 
variation of elements to the pore problemgof rotation. In the second 
part the general rotation formulz are applied to the particular case of the 
earth e “ i i i 
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THE EARTH'S MOTION OF’ 
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ARTS, &c 


tign of the fine properties of -well-selected 
Cocoa, Mr. Epps has provided our breakfast- 
tables with a delicately-flavoutéd beverage 


which may save us many heavy doctors’ i 


*b. lls, »L The Ciutl Service Gazette. 
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e “ By a thorough knowledge of the natural E P Pp Q ’ So | ° 
a laws which govern theeoperations of diges- e S 
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tion and nutrition, and by a careful applica- = ee GRATEFUL | e i r 


COMFORTING aS dG 
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(JAMES EPPS & CO., HOMEOPATHIC CHEMISTS) i 


R, J. MITCHELL, NEW AND. YECOND- HAND BOOKSELLER, . 


5.2, 


PARLIAMENT STREET, 


S.W. 


(NEAR THE WHITEHALL Ciub WESTMINSTER. j 


RJM begs m 


Co's Business@42, Chamng Cross, which he had conducted for more than twent 


above Address, for the sale of ARCH ITECTURAL, SCIENTIFIC, ENGINEERING, and MISCE 
BOOKBINDING m all its Branches. —4 Catalogue sent Post Free on receipt of One Stamp. i 


s most respec to to inform the Nobility and Gentry that, having ek 


resigned the Management of Messrs Willis! Sotheran, 
-five al 


as now opened an Establishment on his own account at 
SLLANEOUS BOOKS, WORKS on the FI 





PER, a ae AND TURRET @LOCKS, BELLS, &e. 
:T. COOKE AND SONS, a 


“~ “w 





. 


CLOCK AND LATHE MAKERS TO HER MAJESTY’S HOME AND INDIAN GOVERNMENTS, 


BUCKINGHAM 


WORKS, YORK. 


Lists of Church, Turret, and other Clocks, made and erected, and Bells supphed and hung by T. COOKE and SONS Also Tihiseated Catalogues of 
Lathes, Planing, Sawing, Copymg, and other Machines, may be had on application ta the Works. | 


` NOW 


i 


READY, 


f° 


® 


ILLUSTRATIONS OF BOTANY, i 


By JOHN HUTTON BALFOUR, M.D., F.R.S., F.L.S., Sac. R.S.E 
-PROFESSOR OF BOTANY, 


SHEET No. I 
OrGans oF PLants, Txssugs, Root, STEM. 
heath Hand-Book. 
SHEET No II 
LEAVES AND THEIR MODIFICATIONS 
aa With Hand-Book. 


36 Illustrations 


36 Illustrations, 


*t @ ` 


EDINBURGH. i» 


SHEET No III 
INFLORESCENCE, WHORLS OF THE FLOWER 98 @llustrations. 
Waith Hanad-Book. e ) 
SHEET No. IV. | 
_Pistin, Ovure, FRUIT, Seep, ORGANS of Frowexiess PLANTS. 44 


IMustrations. With Hand-B&k ae. 


The above were.all drawn under the dinenton of Proressox BALFOUR, and are printed in Permanent Oil Colours —Size, so byth 2 Inches. Price on 


Rollers Varnished, 115 *Vavzrnished, os cach, 


VE W E A ake FJOHNSTON, 4, St. Andrew’s Square, Edinbmgh; 74, Strand, London. 


i o] i 
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-A NEW SYSTEM. OF PHILOSOPHY. 


I.—FORM 
TIME and SPACE: a METAPHYSICAL ESSAY 
Part T —Analysis of Perception and Association of Ideas 
Part II.—Laws of ‘Logic,-with a Cnpicismi on HEGEL. 
H. HMoneon; 8vo. price 16s. cloth, 
E ir _AATTER. 


THE THEORY of PRACTICE ; an ETHICAL INQUIRY 
Boor I>~Analysts of the Sensations, Emotions, Passions; of the Wall, of 


Reasoning, of Choice, of Character ; and ther Connection with the Cerebral 
Organisation. 


By SHADWORTH 


Book IT.-—Logic of Ethic and Politic, containing a Logic of Jurisprudence, 
Political Economy, Philology, &e., with a General View of the Connection of 


the Sciences By the same Author. 2 vols 8vo price 24s cloth. 


London: LONGMANS, GREEN, & CO., Paternoster Row. 






tions price tos 6d 


‘HAN OURS; the 


e In crovns8vo „iiith 13 Musy 


‘OTHER WORLDS 


, Plorality of Worlds Studied under the Light of Recent-Scientific Resrarches 


By RIGHARD A PROCTOR, B A. @i.AS, Author of “Saturn and 
its System,” &c. Second Edition, revise: i 


=- 


By the same ‘Author, nearly ready, uniform with the above,’ - 


THE SUN, RULER, LIGNT, FIRE, and 
PIFE of the PLANETARY SYSTEM. 


- London: LONGMANS, GREEN, & CO. Paternoster Row. ’ 


— 


THE EARTH: 


the Phenomena and Life of the Globe By ELISEE RECLUS, With 254 
Maps and Illustrations. Edited by B B. WOODWARD... [Next Week. 


CHAPMAN & HALL, 193, Piccadilly. © | ° 
ODEO, 
HUNT’S BRITISH MINERAL STATISTICS see 1869. 


Now ready, in royal 8vo, price 2s , sewed. 
MINERAL STATISTICS OF: THE 


UNITED KINGDOM of GREAT BRITAIN and IRELAND for the 
Year 1869 , containing Returns from all the Mines of the United Kingdom 


+ 


+ 


a Descriptive History of ° 


producing Coal, lron,elin, Copper, Lead, Silver, Zinc, aml Pyrites; with > ~;, 


Statements of the Production of some of the Earthy Minerals, Clay, Salt, 
&c , Copious Tables showing the Progress of the Lin Trade, also the Ex- 
portation of Coals during the last Ten Years; and an Appendix embracin 
Lists of all the Metalhferous Mines and Collieries, with the names of th 
Propnetors, Agents, &c. Compiled by ROBERT HUNT, F.R. S , Keepe 
of Mining Records, and printed by order of the Lords ommissioners of 
H.M. Treasury 


London: Published for H M, Stationery Office by LON GMAN S and CO. 
Paternoster Row, and-E STANFORD, Charing Cross 
UAE aaa N AG 


Just Published, 
AN. ELEMENTAKY MANUAL |for the 


Deviations of the Compass in Iron Ships. Intended for the Use of Seamen, 
Adjusters of Compasses. and Navigation Schools. By F, J. EVANS, F RS, 
Staff wow R.N. ; Hydrographic Department, Admiralty. , 

London: J D. POITER, 31, Poultry. © 


~ ; Nov., 1870, Prce 6s 62, 


~ 





efrnted by R Cray, Sons, & Taytox, at 7 and 8, Bread “Street: Hill, in che Cty of Londongang published ty Macminnan È Co: 
at the Oltce, 16, Bedford Street, Covent Garden.’ Longoni- 7 DESY. Dec $, 1870 
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. e A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


“ To the solid ground 


Of Nature trusts the mind which builds for aye.” -WORDSWORTH - : 
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à Registered for Transmission Abroad] B l : - : TAN Rights are Reserved 
,, ANTHROPOLOGICAL SOCIETY OF | ROYAL INSTITUTION’ OF ‘GREAT 
š LONDON, ‘ BRITAIN. 
4, St. Martin's Place, Trafalgar Square, Tuesday, zoth inst., at 8 P M. ALBEMARLE STREET, PICCADILLY, W. 
e p Papers to be read :— . aE a ee eee 
‘ t~s Archaic Staictures of Cornwall and Devon,” Mr A. S Lewis Lecture Arrangements for 1870-71. i 


2g“ Objections to the Theory of Natural Selection,” Dr. MUIRHEAD, 
3 = Thé Manx of the Isle of Man,” Dr. Ricuarp King, 
_ pow’ The Agth-opology of Laficashire,” Dr. BEDDOE, 


J. FRED. COLLINGWOOD, Secretary. 





'' LONDON’ INSTITUTION.— Postpone- 


ment of FIRST CONVERSAZIONE. To enable Professor TYNDALL 
© 6 join the Eclipse Expedition to Oran, the Conversazione announced for 
e $$ December 2ist-has been postponed until Wednesday, January 25th, 1871, 
when he Wilt deliver hispromised Lecture “ On Dust and Disease.” 


z ~ œ By Order, = 


@ Finsbury Circus. THOMAS PIPER, Hon Sec, 








I & ae 
THE HARTLEY INSTITUTION, 
SOUTHAMPTON. 


Special Courses preparatory for the Indian Engineering, Forest and Tele- 
graphic Serviggs, will commence early in January. Students entering the 
Engineermg Department next jetm may compete for two.exbihirions of the 
value of £30 each 


* -A 


w 
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For Prospectus address the Principal. 





.- MATHEMATICS AND PHYSICS.— 


Mr. F. HUME TALBOT, B.A, late Junior E. of Christ Church, Ox- 
« \ ford, First- Cla&sman in Mathematics and Natural Science, receives a few 
* Pupils in a Count-y Home, and prepares them for the Universities and the 
. Scientific professions For Terms and further particulars, apply to Mr. F. 

'., 'H TALBOT, Elmore, Newbury, Berks. ; 





ROYAL- COUNCIL of EDUCATION.— 
EXPERIMENTAL LECTURES and Demonstrations on the SCIEN- 
-TLFIC SUBJECTS of the above examinations can be attended in classes 
-op privately, atthe BERNERS COLLEGE Laboratory and Class-rooms. 

~ Telegraphy and Photography especially considered, Feeg moderate. ~Apply 
to Prof. E. V. GARDNER, F E.S , F.S.A., 44, Berners Street. W, 
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SCHOOL OF CHEMISTRY, 
< 90, GREAT MARLBOROUGH STREET. 


(S 


E LONDON, W. % 
R . Direcrep sy ARTHUR VACHER. 
° 
i a te a : - 





Subscribers of Two Guineas are admitted to all the Coffrses A Single Course 
One Guinea, or Half-a-Guinea. (Lecture Hour, Turex O’Ciocx.) 


j ‘Christmas Lectures {adapted'to a Juvenile Auditory) ° 


Prof. Optinc, M.B , F R S —Six Lectures, On Burning and Unburning, 
on December 27, 29, 31, 1870; January 3, 5, 7, 1871. 


d ‘ 


Before Easter, 187%. 
Piof Micwnan. Foster, MD, F.L.S.—Eleven Lectires, On the Nutri- 
tion of Animals, on Tuesdays, January x7 to March 28. , 


Prof. Optinc, FR S. — Eleven Lectures, On ‘Davy’s Discoveries in 


rd 


Chemistry, on Thursdays, January 19 to March 30. 


Rev. W. H. Cuang, M A.—Four Lectures, On the Laws of Human, 
Life as revealed in History, on Saturdays, January 21 to February rx. 


Prof. Jowerr, M A., Master of Balliol College; Oxford —Three Lectures, 
On Socrates, on Saturdays, February- 18, ‘2s, and March 4.‘ > ' 


H. O'Nert, Esq, R.A — Foi Lectures, On the ‘Spirit-of the Age, on ~ 


© 


Saturdays, Marth rz to April 1. . ; 
-The Friday Evening Meetings will commence on Jan 2oth 


The Friday Evening Discourses Jefore Laster will probably be given by 
Professors Tyndall and Odling, Mr. Spottiswoode, Mr E. J Reed, Mr, 
pna N. Douglas, Dr C er, Capt Noble, Mr. W. Matteu W'lhams, 


r. Norman Lockyer, Pro‘essor Clerk Maxwell, and Professor Max Muller 
To the Fnday Evening Meetings Members and their Friends only are 


e 


admitted 


After Easter, 1871. — i 
Prof J J Sy.ivesrer, MA, LLD, F.R.S —Three Lectures, On Im- 
manuel t, on Tuesdays, April 18, 25, and May 27 - ‘ - 


` CuarLes Brooke, Esq, M A., LL.D., F,R.S.—Two Lectures, On Force 


.and Energy, on Tuesdays, May g and 16. . | ` 


Rev. Prof. Haucutron, M.D, FR S.-—'Three Lectures, On the Priociple 
of Least Action in Nature, illustrated by Animal Mechantcs, on Tyesdays, 
May 23, 30, and June 6. -~ . ` 

: i ä , 

Prof. Tynpaut, LL D., F.R S —Eight, Le®ures; on Thursdays, ApriL 20 
toJune& ' i 


® 
Josera Norman LocxyeR, Esq, F,R. S.-Eight Lectures, On Astron-. 
x e 


omy, on Saturdays, April 22 to June ro. : 
Gentlemen desirous of becoming Members are requested to apply to the 

Secretary A Ye vs z 
New Members can be @roposed at any Monthly Meetings eWhen proposeg, 

they are admitted to all the Lectures, to the Friday Evening- Meetings, and 


| to the Library and Reading Rooms; and their Bamihes-are admitted to'the 


Lectures at a reduced charge Payment —First year, Ten Guineas, after- 
wards, Five Guineas a year; or a Composition of Sixty Guimeas. 
& 


Syllabuses may be had in the hall. $ 
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. 9 g e Just Published, No. rs, Price 6d. 
+ 
TH E A,GA DE M-Y:: 
A RECORD or LITERATURE, LEARNING, SCIENCE, AND ART. 
Reviews, Gritical Notices, Lite and Scientific Intelligence, š 


E a Correspon ence. 


r 





« hee oe 
Subscription, 6s, for 1a, Nos. post-free, payable in advance. No. 13 
© commenced 2 New Volume. “Vol. I price 6sgor 7s. 6d. in cloth. 


WILLIAMS AND NORGATE, : 
14, Henrietta Street, Covent Garden, London, and 20, South Frederick 
æ e žá ` Street, Edinburgh, - 


~“ 
m 


ROYAL ASTRONOMICAL SOCIETY. 


MEMOIRS of .the ROYAL ASTRONOMICAL SOCIETY, Vol. 
XXXVIII , 5 Plates, price 8s, 


MONTHLYeNOTICES of the ROYAL ASTRONOMICAL SOCIETY, 
Vol XXX., 8w, price ds. y . 


A General Index to the Monthly Notices, Vols.. to g9, 8v0, 56. 


WILLIAMS & NORGATE, 14, Henrietta Street, Covent Garden, London, 
and zo, South Frederick Streat, Edidburgh. ~ 
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IL : 
STEHEL PENS. 
Sold by nl) Dealers throughout the World. 





` 





INDIGESTION. ——-The Medical Profes- 
SION adopt MORSON’S PREPARATION OF PEPSINE as the True 
Remedy. ‘Sold in Bottles and Boxes from 2s byall Pharmaceutical Chemists, 
and the Manufacturers, THOMAS MORSON & SON, r24, Southampton 
Row, Russell Square, London. 





7 Now ready, 


NATURE VOL II. 
Royal 8vo , cloth, price, ros.6d. 
Cloth Cases for binding VOLS. I, and IL. may be had of all Booksellers. 
MACMILLAN & CO,, iLONDON. 


« NATURE” "PORTFOLIO, TO HOLD 


NUMBERS or PARTS, can be had for Two Shillings of the Publishers and 
all Booksellers. cs os te a ; 


‘ NOTICE.—The Post Office Regulations 
since OCTOBER Ist allowing Newspapers and Periodicals to go 
by post at reduced rates, the Publishers of NATURE undertake 
to forward-the weekly numbers tọ Subscribers Post free, on the 


following telms ares j P ate "Soa. ash A ae 8d 
; G as 
Yearly. s ss » » 48.6 r 
Half-Yearly T E 36 


i Quarterly ` n e . b 5 6. 


Subscriptions, payable in. advance and, commencing at any date, 
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GLARENDON PRESS PUBLICATIONS. 


e- ‘ : E 

VESUVIUS. By Professor PHILLIPS. 
CONTENTS :—-Vesuvius at Res®—In Action—In ‘the Nineteenth Century— 
Periods of gRest and ee Plrenomna—Form and: 
Structure—Minerals—Lava and Ashes, &c. With numerous Illustrations. 
Crown Bgo, gos. 6d, 7 


tt Contains much historical and r e matter reduced to a pleasant and 
readable form, Of the volume asa whole, we-cah only speak m terms of the 
highest praise, and we regard it asa work which deserves a placè on the 
shelves of every student of physical science.” —Erngiiner. 


&e A work of high value both to the «tudent and to the tourist on the shores. 
of,the Bay of Naples” -Lak Mall Gazette, 


OXFORD : Printed at the CLARENDON PRESS, hd Published by 
MACMILLAN & CO, LONDON, Publishers to the University. 
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Royal 8vo. handsomely bound in cloth, full gilt? gilt &ges, 205. 
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MOTHS.—The Ilustrated NaturabHistory » 


OF BRITISH MOTHS. * By EDWARD NEWMAN, F.l@, FZ 5. 
Giving a full description of the perfect Insegs from Natse ; also a descrip- 
tion of the @aterpular, Chrysalis, Food Plant, Time of, Appearance, and e 
Localities where found. Each Moth is Drawn from Nature by George Willis, 
and Engraved4n his best style by John Kirchner The figures are lifesize e 
of every species, and if varieties require it, Three, Four, Frvepaifd even Six 
Figures are given The work is complete in Salad acy Monthly N umhgrs e 
at 6d. each. ‘The work is also issueg m Quarterly Parts, in covers, at 15 
each part. Part X. now ready, price 2s. Back nwmbers reprinted, and 
mage had. ne | a ee 

“The completion of Mr. Mewman’s work on the British Moths is a benefit e 
to entomologists of all classes. It is at once a text-book by a high authority, 

y 


most valuable for reference, and a'handsome, tastefully got-up volume, L 

which will be an ornament to any library or drawing-room table.|.... The 

figures Bre so well drawn that there 1s ao need of colour trender them life- © 
Gis ss We unhesitatingly commend this volume to our readers We 

regard it as a very useful addition to our library.”"—~Land andeWater aL 


“We congratulate British entomologists on the completion and publication 
of this magnificent work "~—F edd, 


“ Both to the béRinner and the proficient ‘in that study this work will be 
invaluable.” Dary Telegraph. i 


“It is illustrated with life-sized figures from Nature of each species, and 
of the more stnking varieties, and it possesses great advantage» gyer all ° 
similar works, 1aasmuch as the caterpillar of each moth, with his habitat and 
season, is described This to collectors will be an immense boon, and by its 
means they will be enabled to obtam many rare specimens.”—Standard, 


“In point of typography the work leaves nothing to be desired. Incon® ° 
clusion, we can only say, if any of our young readers desire to cultiv@e their 
powers of observation by the study of a most attractive and easily accessible 
order of animals, they should at once make themselves famihar with Mr. 
Newman's handsome and accurate ‘Treatise on British Moths." —Populag 
Science Review. ° | 


ORTS ; 
“ The description of each insect in the four great divisions 5 very clear, @ 
and supplies just that sort of information which will enable the possessos of 
any moth to identify it and assign it a proper place in the sires, The 
innumerable woodcut illustrations, too, withthe vulgar and scientific thames 


‘attached, are such as to be of great service, and the indexgis @ fall and com- 


plete as it is possible to be "Bookseller. : 9. 
' t 
“Tn langnage as clear as it is accurate, Mr. Newman has given us a com- 
plete description of all the moths that a'e found in thig quntry. e a a 
Although technicalities are eschewed, yet precision 1s attained by the use of 
ordinary language alone, which is something extraordinar9."—Gardexer’s 
Chronicle. , 


‘'Tn originality and fulness the work is peculiarly meritorious. . . . a 
The figures are so‘good that, although they are only woodguts in black and 
white, 1t will seldom happen that a species or variety will not be readily iden- ’ 
tified by their aid!"-Gardeners’ Magazine. - ; š 


BUTTERFLIES.—The Illustrated `. 
NATURAL -HISTORY of BRITISH BUTTERFLIES. By EDWARD 
NEWMAN. Uniform with ‘‘ British Moths.” Nps. 1 to 8 now feady. - 

Z = 


Price 6d. each, post free. ~~ 


a ang | e r 

GEOLOGY mäde Easy.. A Sheeteshowinrg 
the various strata upon which London is Built, commonly known as the 
London Basin. -Showing also the‘localities where the various strata come to 
the surfacen The Diagram. represents the various Epochs, Systems, and s 
Characters’ of Rocks,- from the Plutonic, -through the whole series, to the 
latestiAllivium;coloured go as to represent real eanes with the organic 
remains to be found in each, and the localities in Great Britain' where the 
severally occupy the surface. Being the most concise and instructive publi- 
cation on the science*that has evér been before the publie By SMITH 


EVANS, Esq, F G.S. Price rs. ; 


THE NATURALIST’S CALENDAR. 
16 pp. in coloured cover, ‘uniform with “British Moths,” price 6d. THE 
NATURALISTS CALENDAR, being a Register of Periodic Natural 
Phénomena, referring to more than a thousand nativé and cultivated plants, 
native/ins&cts, native and domesticated mammals, native and domesticated 
birds and birds of passage, and giving the mean times of appearance of 
iusects, the pertods of birds in respect of song, migration, &c , the timesegf 
hybernation and frst appearance’ of reptiles ana mollusks; the time of 
leafing, flowering, ‘and fruiting of trees and other plants, &c , &t ` Prefixed 
to each day-ts the mean temperature deduced from an average of thirty-five 
years at Greenwich. Also a complete plan of entomological operations for 
each season, showing when, where, and how to capture the various orders of 
insectsgthroughout, the year, &c Illustrated by Wood Engravings in the 
Ne style of art—British Plants, British Insects, British Reptiles, Bitsh 
Birds. t : 
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e SCIENTIFIC MANUALS. 


Ir is the intention of the Publishers toe produce a complete 
series of Scientificg@Manuals, affording full and accugate elementary 
* information, conveyed in clear and lucid English. authors 
are well known as among the foremost wen of their several de- 
partments wagd their names form a ready rae ae for the high 
© character of the books. Subjoined is a list of those manuals 
that have already appeared, with a sort account of each. Others 
are y active preparation; and the whole will constitute a 
standard series specially adapted to the requirements of beginne 
ewhether for private study or for school instwuction. ° 
ASTRONOMY. — By the Astronomer 


ROYAL. -POPULAR ASTRONOMY. With Illustrations. By G. B. 
+ AIRY, Astronomer Royal. Sixth and cheaper Edition. 18mo. cloth. 4 d. 


~ 


¢ i 
Popular Astronomy in general has many manuals, but none of them 
upersede the Six Lectures of the Astronomer Royal under that title. Its 
speciality is the direst way in which every step is referred to the observatory, 
and in which the methods and instruments by which every observation. $ 
made are fully described. This gives a sense of solidity and substance to 
astronomical statements which is obtainable in no other way$’— Guardian. 


ASTRONOMY.—Mr. LOCKYER’S ELE- 


MENTEFRY LESSONS in ASTRONOMY. -With Coloured Diagram of 
the Spectra of the Sun, Stars, Nebula, and numerous Illustrations. By J 
NORMAN LOCKYER, F.R.S. Sixth Thousand. x18mo. ss. 6d. . 


* @ The book is full, clear, sound; and worthy of attention, not only as a 
popular axposition, but as a scientine index" — Athenaeum, ~ 
“ An admirable text-book. hose who do not know much of 


could not fnd a better and more accurate guide.” —Museume. 


QUESTIONS ON THE SAME FOR 
e SCHOOLS, By J FORBES ROBERTSON. 18. 6d, 


PHYSIDLOGY.—Professor HUXLEY’S. 
L 


BMENTARY PHYSIOLOGY. With numerous Fllus- 
ourteen:h Thousand. 18mo, cloth. 4s. 6d. : aoa 


LESSONS in 
trations” 


sentence, or a su dis word, and yet itis all clear asdaylight. It exacts 


close attention frém the reader, but the attention will be repaid by a real! 


è 


acquisition of knowledge. pind though the book is small, it manages to, 
touch on some of the very highest problems The whole book shows 
how true it 1s that the most elementary instruction is best given by the 


highest masters in any 


sence." — Guardin. z 
° Fie | 


e 
e QUESTIONS ON THE SAME FOR! 
_ - SCHOQLS. By T. ALCQCK, MSD. 1s. 6d. 


BOTANY. — PROFESSOR OLIVER'S 


LESSONS IN ELEMENTARY BOTANY. With nearly Two Hpndred! 
Illustrations, Tenth Thousand. 18mo, cloth, 45. 6d." hair i 





“To this syst€in we now wish to direct the attention pf teachers i 
satisfied that ky same such coue alone can any gubsthntial kniswiedge of} 
plants be conveyed with certainty to young men educated as the mass ofi 
our medical students have been. We know of no work so well suited to! 
dire&t the botanical pupil's efforts as that of Professor Oliver’s, who, with 
views so practical, and with great knowledge, too. can write so accurately, 
and clearly,” -Natural History Review. 


CHEM?PSTRY. — Professor *ROSCOE’S 


LESSONS IN ELEMENTARY CHEMISTRY, INORGANIC AND 
ORGANIC. Wisth’Numerous Hlustrations and Chromo-Litho of the 
Solar Spectrum, and of the Alkalies and ‘Alkahne Earths. New Edition. 
Twenty-first Thousand. 18mo. cloth. 4s. 6d. . $ ` 


“A small, compact, carefully elaborated, and well-arranged manual ”— 
Spectator. j 
“Yt has no rival in its field, and it can scarcely fail to take its place as the 
textbook at all schnols where chemistry is"How ptudied = Chemen News, 
Pern y i 


POLITICAL ECONOMY FOR BEGIN- 
NERS. By MILLICENT GARRETT FAWCETT. With Questions. 


r8mo. 2s. 


LOGIC.— Professor Jevons’ Elemenfary 
LESSONS IN LOGIC: Deductive and Inductive, with Copious Questions 
and Examples, and a Vocabulary of Logical Terms. 18mo. 3s, 6¢. * 

° 
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the science ! 


“It is a very smali book, but pure gold throughout. There is not a waste’ 





MACMILLAN & CO., LONDON. — M 
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* MANUALS FOR STUDENTS. , 


AN INTRODUCTION TO, THE OSTE- 


OLOGY OF THE MAMMALIA® Being the Substance of the Course o 
Lectures delivered atthe Royal College of Surgeons of England in 1870 
By W. H. FLOWER, F.R S., E.R C.s. Huntenan Professor of Compara 
tive Anatomy and Physiology. With Illustrations. Globe 8vo. 75. 6d. 


[TAS day. 


THE STUDENTS FLORA.OF THE 
BRITISH ISLANDS. By J. D. HOOKER, C.B., F R.S., M.D. 
D.C L., Director of the Royal Gardens, Kew. Globe 8vo tos 62, 


The object of this work is to supply students and field-botanists with a 
fuller account of the Plants of the British Islands than the manygls hitherto 
in use aim at giving. The Ordinal, Generic, and specific chargcters have 
been re-written, and are to a great extent original, afd drawn from living or 
dried specimens, or both. > - ` 


By Professor OLIVER, F.R.S, F.L.S., Keeper of the Herbarium and 
Library of the Royal Gardens, Kew, and Professor ef Botany in University 
College, London With numeroys [llugtrations. Globe 8vo. price 6s. 6d. 

“ In nothing is Prof. Oliver's bock more satisfactory than the success with 
which, within so small a compass, it illustrates the vast and varied botany of 
India. Such a work has long been wanted by amateurs and college pro- 
fessors, and students in India.”—A theneum. 

‘Will enable the learner at once to master the elements of his study, and 
to apply his new knowledge to a practical examination of the plants and 
flowers that meet his eye in any part of India.” —A en's [udian Mail. 


Other Volumes will follow, 


By G. B, AIRY, Astronomer Royal. 


FIRST BOOK OF INDIAN BOTANY, - 


ON THE ALGEBRAICAL AND 


NUMERICAL THEORY OF ERRORS OF OBSERVATIONS AND 
IHE COMBINATION OF OBSERVATIONS, Crowa 8vo. cloth. 
. ee 


UNDULATORY THEORY OF OPTICS. 
oe ea. for Cur of Students in,the University. New Edition. Crown 


The plan of this tract has been to include those phenomena only which 
admut of calculation, and the inveStigations are applied only to phenomena 
which actually have been observed. 


ON SOUND AND ATMOSPHERIC 


| VIBRATIONS. With the Mathematical Elements of Music.—Designed 


for the Use of Students of the University, Crown 8vo. gs. 


By HUGH GODFRAY, M.A. 


A TREATISE ON ASTRONOMY, for 


the Use of Colleges and Schools. By HUGH GODFRAY, M.A., Mathe- 
matical Lecturer at Pembroke College, Cambridge. 8vo. cloth. ras. Gd, 


AN ELEMENTARY TREATISE ON 
THE LUNAR THEORY, with a Brief Sketch of the Problem up to the 
time of Newton. By HUGH GODFRAY, M A, Second Edition, revised. 
Crown 8vo. cloth. 5s, 6d, i 


PROFESSOR ROSCOE’S “SPECTRUM 


ANALYSIS” Lectures delivered n.1868, With Appendices, Chromo-litho- 
graphs, Maps, and upwards of 7o Illustrations. Medium 8yo, 21s. 


Westminster Review“ The lectures themselves furnish a most admir- 
able elementary treatise on the subject, whilst by the insertion in appendices 


to each lecture of extracts from the most’ umportant published memoirs, the- 


author has rendered it equally valuable as ok for advanced stu- 


dents.” i 


AN ELEMENTARY TREATISE ON 
THE PLANETARY THEORY. With a collection bf Problems. By 
C. H. H. CHEYNE, M.A, Crown 8vo,'cloth, $s. 62, . 


In this volume, an attempt has been made to produce a treatge on the 
Planetary theory, which, being elementary im character, should be so far 
complete as to contain all that is usually required by students m the Yniver- 
sity of Cambridge. ` 


THE EARTH'S MOTION OF ROTA- 
TION. ByC. H.H. CHÆYNE, M.A. Crown 8vo. 3s. 6d 


toxi- 


The first part of this work consists of an application of the methed of the” 
P 


In’ the second 
the 


“~ 


variation of elemehts to the general problem of rotation. 
part the genefal rotation fone pre applied to the particular case of 
e on $ CEN 
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‘Cocoa, Mr. Epps hás provided our breakfast- 





tton of the fine properties” ef ‘wéll-selected 


tables with a` delicately-flavoured beverage 

which may save us many heavy doctors” 

bills."—The Civil Service. Gazettes -  ~ 
+4 = > 


l 
| 
$ t 


ô i e l j aw? 
@ ‘e 
S ° bn l ® ° -ù p a 
xvii? | NATURE ”  [Dee. 15; 1870 
3 z Ta - - E he 8 
2 a By a thorough kpowledge of the natural] - i i F pP p S 9 S ; ? 
lawsewhich govern #heoperations of-diges- eke ae SS 7 r l 
tion and nutrition, and by a careful applica- | ° a w «ce GRATEF UL ae o 


COMFORTING 


r 
e 
7 
* Cc 
r 





- 


i , naL , ®© . Ss, es , 
(JAMES EPPS & C0., HOMŒOPATHIC CHEMISTS) * 


OBSERVATORIES; EQUATORIAL TELESCOPES, ASTRONOMICAL’ CLOCKS, LEVELS. ETU? . 


T, COOKE & SONS, 


Opticians fo H.R.H. the late Prince Consort, the Royal Family; and Her Majesty's Home and Indiat Governments, 


BUCKINGHAM 


WORKS, YORE . ~o 


Mlustrated Catalogues of Observatories, Equatorial and all other descriptions of Telescopes, Astronomical Clocks, Theodolites, Levels, 
Clinometers, Gold Band Aneroids, &c., manufactured by T. COOKE and SONS, may be had on application to the Works. 





NOW READY, 


ILLUSTRATIONS OF BO 


¢ 


By JOHN HUTTON BALFOUR, M.D., F.R.S., F.L.S., Sec. R.S.E., 


PROFESSOR OF BOTANY, EDINBURGH. 





~ SHEET No I 
ORGANS OF Piants, Trssurs, Root, STEM. 
anes ' With Hand-Book. | 
2 SHEET No Ii. 
LEAVES AND THEIR MODIFICATIONS. 36 Illustrations. 
ee ` Wirth Hand-Book : 


36 Illustrations 


X ` s 
SHEET No III , 
INFLORESCENCE, WHORLS OF THE FLower. 38 Ilustrftions. 


With Hand- Book.” m r 


SHEET No IV. ‘ , 


Illustrations, IV, wh Hand-Book. e 


f ’ . > w aaa r ® a” 
The above were all drawn under the direction of Prorzssor BALFOUR, and are’printed in Permanent Oil Coloung Size, 50 by 42gnches. Price on 


Rollers Varnished, xrs, Unvarnished, gs each. 


W. & A. K. JOHNSTON, 4, St. Andrew’s Squaie, Edinburgh; 74, Strand, London. 





ZOOLOGICAL SOCIETY'S LATEST 
PUBLICATIONS. 


PROCEEDINGS of the SCIENTIFIC MEETINGS of the SOCIETY 
for 1870, parts I and II., containing the Papers read at the Scientific Meetings, 
With Coloured Plates, rss. each, with Uncoloured Plates, 4r each. 


Inpex to the Proceedings of the Zoological Society from 1330 to 1847, and 
from 1848 to 1860, in two volumes. Prce 6s, each , 


- TRANSACLIONS of the SOCIETY, Vol. VII +, Part 3 Price 3os. 
Containing Paper by CHartes Horne, Esq, F.Z.S. Notes on the Habits 
of some Hymenopterous Insects from the North-Western Provinces of India, 
with an Appendia containing Descriptions of some new Species of Apida 
and Vespidæ collected by Mr. Horne: by Freperick SMITH, of the British 
Museum. Illustrated with four Plates, from Drawings by the Author of the 
Notes. 4 


Vol VII, part 4 ` Price 36s. Contaming Paper by Dr. O. FINSCH, 
C M.Z S. Ona Collection of Birds from North Eastern Abyssinia and the 
Bogos Country, with Notes by the collector, William Jesse, C.M.Z.S., Zoolo- 
gist to the Abyssinian Expedition. Mlustrated with a Map and four Plates. 


LIST OF VERTEBRATED ANIMALS living in the Gardens of the 
Zoological Society of London. (Fourth Edition) Price 15. 6d. 


These may be obtained at the Societv's Office, 11, Hanover Square, W.; 


at Messrs. LoncmMans’, Paternoster Row, E C : or through any Bookseller. 


*,.* The Subscription Price of the Society’s Publications, in the case of 
Fellows and Corresponding Members of the Society, is now reduced to the 
sum qf £r xs. per annum, provided such Subscriptions be paid in advance 
before the 29th ofe April in each year. 

N B2The Publications @annot be sent-out sy Post, but are delivered 


GRATIS 4 any address within the Metropolitan Districts? 





e ` Just Published, - 
AN ELEMENTARY MANUAL for the 


Deviations of the Compass m Iron Ships. Intended for the Use of Seamen, 
Adjusters of Compasses. and Navigation Schools 48, F. J. EVANS, F R.S., 


eStaff Captain®R.N, ; Hydrographic Department, Admiralty. 


London » J. D. POTTER, 31, Poultry. 
Nov., 1870 Price Gs. 6d. ae 


Six Afedals awarded to >. S. Fry & gous. 
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; “Pistit, OvuLE, FRUIT, Seep, ORGANS or FLOWERLESS PLANTS. 44° 


EXTRACT OF COCOA®* 


Manufactured by © j 
“J S.3FRY AND SONS. 


This very agreeable preparation, consisting exclusively of choice Coroa 
Nıbs, deprived of the superfluous oul, if guaranteed to be perfectly gure, and, 
can be strongly recommended to those whose state @ health renders a light 
diet essential, or whose nervous system would be unfavourably affected by the 
use of tea or coffee. - 


+ 
Å sample sent post free on application. Bristol, and at 252, City Road, 
London, E C 
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SCOTTISH PROVIDENT INSTITU- 
; TION. 


Head Office: 6, St. Andrew Square, Edinburgh. e 
London Office: 18, King Willam Street, E.C. i 
ESTABLISHED 1837. + - i 
The PREMIUMS usually charged for £1,000 (with Profits) will here 


assure in most cases®$x,700 to £1,250 from the first—bey equivalent to an 
immediate and certain Ronus.ot zo to 25 per cent 


The whole SURPLUS belongs to the Members, and, being reserved for 
those who prove good lives, large Bonuses t# addition have been, and may 
be expected to be, given, 5 i 


POLICIES, say for £r,o00, which have shared at the three septennial 
yaa have already been increased to £1,400, £1,600; and even 
1,800. i i 

Its Terms are thus well calculated to meet the requirements of intending 
Assurers. They are specially adapted to the case of Provisions under Fitaily 
Settlements or o@herwise,; where it 1s of importance to secure from the first, 
for the smallest present outlay, a competent provision, of definite amount, in 
the case of early death ” 


The ACCUMULATED FUNDS exceed £1,750,000. Notwithstanding 
its low rates, no Office of equal age has so large a Fund, or shows so large an 
wacr from year to year, - z k 


Copies of the Annual Report, with every information, will be given on 
application 2 





Printed by R. CLAY, Sons, & TAYLOR, at 7 and 8, Bread Street Hill, in the City of Lond, and published ty Macmittan & Co. 
at the Office, 16, Bedford Street, Covent Garden gondon, -fucrsvay, Dec 15, t870 : 
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‘To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH 
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CHRISTMAS LECTURES, 


* ROYAL INSTITUTION OF GREAT 
BRITAIW, Albemarle Street, W. 

Professor ODLING, F.R.S., will deliver a Course of Six Lectures, adaptëd 
to a ren Auditory, “On Burning and Unburning,” commencing on 
Tugs ays Dec. 27, at 30'clock , to be continued on Der. 29, 31, 1870; Jan. 

1871. 


39 5 a Sbscription to this Course, One Guinea, (Children under six- 
teen Half-a-Guinea) ,@o all the Courses in the Season, Two Guineas. 


Deg, 1870. H. BENCE JONES, rox. See. 
THE HARTLEY INSTITUTION, 
.e SOUTHAMPTON. 


Special Courses preparatory for the Indian Engineering, Forest and Tele- 
graphic Services, wil] gommence early m January. Students entering the 
Engineering De ent next term may compete for two exhibitions of the 
value of £30 each® 


@ For Prospectus address the Principal. 


MATHBMATICS AND PHYSICS.— 


Mr. F. HUME TALBOT, B A, late Junior Student of Christ Church, Ox- 
Hord, First Classman in Mathematics and Natural Science, receives a few 
Pupils in a Country Home, and prepares them for the Universities and the 
*Scientifigprofessions. eer Terms and further particulars, apply to Mr, F. 
H. TALBOT, Elmore, Newbury, Berks. ` 








ROYAL, COUNCIL of EDUCATION.— 


EXPERIMENTAL LECTURES and Demonstrations ‘on the SCIEN- 

TLEIC SUBJECTS of the above examinations can be attended im classes 

or paid; atthe BERNERS COLLEGE Laboratory and Class-rooms. 
e 


‘elegraphy and Photo hy especially considéred. Fees moderate. Apply 
to Prof. E. V. GARDNER, FES. FSA. 44, Berners Street. W. p 


SCOTTISH PROVIDENT 


| TION. 


Head, Office: 6, St. Andrew Square, Edinburgh. — 
London Office: 18, King William Street, E.C. 
ESTABLISHED 1837. 
` The PREMIUMS usually charged for £1,009 (with Piofits) will here 
assure in most cases 41,700 to 41,250 from the first-being equivalent to an 
immediate and certain Bonus of 20 to 28 per cent 


. The whole SURPLUS belongs ta the Members, and, being reserved for 
those who prove good hives, large Bonuses i#2 addition have been, and may 
be expected to be, given. 


PQLICIES, say for £1,000, which have shared at the three septennial 
in Saganons, have already been increased to £1,400, 4g,600, and even 
t; ° 


Its Térms are thus well calculated to meet the requirements of intending 
Assurers. They are specially adapted to the case of Provisions under Family 
Settlements or otherwise, where it is of importance to secure from the first, 
for the smallest present outlay, a competent provision, of definite amougt, in 
the case of early death - 4. > , 4 - 


The ACCUMULATED FUNDS: exceed £1,750,000. Notwithstanding 





INSTITU- 


its low rates, fo Office of equal age has so large a Fund, ar shows so lagee an ' 


increase from year to year. 


Copies of the Annual Report, with every information, will be given on 
applicaticn, ee - ee ` ' A 


” ~ 


SUNDAY LECTURE SOCIETY. 


Lecrurses at ST, GEORGE'S HALL, Langham Place, Sunday After- 
noons, at Half-past Three o'clock precisely, The First Senes of Eight 
Lectures ends with :— s j 
Dec. 25.Moncure D., Conway, Esq., “ On Studies of War made at Prussian 

n Head-Quarters.” 
1871, The Second Serres of EIGHT LECTURES will be as follows :-—~ 
Jan. rW. B. Carpenter, Esq, M.D., F.R S, F.L.S., “On a-Scientific 
Visit to the Mediterranean in the Sumy 1870,” 
8,—Ditto, “Oua Malta and the Maltese ; with a Visit to St, Paul’s Bay.” 
z5.-~iudward Maitland, Esg., B.A Camb., ‘‘ On the Passion for Intel- 
lectual Freedom ; its stand-point and issue.” 
22,—A. H Green, Esq, M.A. Cambridge, F.G.S. (of Her Majesty's 
Geological Survey), “ How Coal and the Strata in which it is 
found have formed. With Special Reference to the Coal Fields 


P of the Centre and North of England.” . 
n 29 Se Forbes, Esq., F.R.5., “On the Nature of the Earth’s 
nterior,”” : i 


. 5T, Spencer Cobbold, Esq., M. D., F,R S., E. L.S. (Swiney Lecturer 
on Geology, British Museum, “On the Origin, Migrations, and 
- Development’ of remarkable Parasites, ‘Fiėry ‘Serpents, Tri- 
` chine,” &e, &c..° , 
» Iz=-Ditto, ‘On the Entozoa of Man and Animals in relation to Public 
. ` Health and the Sewage Question ” 
+ e~Dr. Ehzabeth Blackwell, “On the Religion of Health. Health 
; in its various aspects, including the duty of giving Physiological 
Instruction to the Young.” 
- Members’ Annual Tickets, admitting bearer to Reserved Seats, £r 
Series Tickets for the Eight Lectures MUCH REDUCED. 
To the SutiLinc Reserved Seats—Single, ss. 6d., for Two persons, ros. 6d. : 
Three persons, 145.; Four persons, 37s. 
To the Srxeenny Seats—Single, gs ; for Two persons, 55 ; Three persons, 
7s.: Four persons, 8s, Gd, 
For Tickets apply (by letter} to the Hon. Treasurer, War. Henry Dom- 
VILLE, Esq , 15, Gloucester Crescent, Hyde Park, W., or at the Hall. 


Just Published, 
AN ELEMENTARY MANUAL for the 


Deviations of the Compass in Iron Ships. Intended for the Use of Seamen, 
Adjusters of Compasses, and Navigation Schools. By F; J. EVANS, F.R.S, 
Staff Captain, R.N; ; Hydrographic Department, Admiralty. 
London: J. D. POTTER, 31, Poultry. 
- Nov., 1870 Price 6s, 6d. os 


THE BEST OF ALL SCHOOL PRIZES. . ° 
Complete in One Volume, 8vo, with about z49 Illustrations engrgved on 
Wood {20 full sizg of page), price ars. cloth, of 28s. half-bound in morocco 
with gilt edges. - - e 
HOMES WITHOUT HANDS: a De- 
scription of the Habitations of Animals, classed according to their Principle 
of Construction. By J. G. Woop, M.A, FILS. 
“It is more interesting than a fairy tale . . . and certainly it would be 
impossible to recommend 2 more suitable present to a young person.” —Daily 
News. i 





+ o + 
Uniform with the above, 21s. cloth, or 28s. hal&morocco, 


BIBLE ANIMALS: a Description of 


every Living Creatur® mentioned in the Scriptures, from the Ape to the 
Coral. With about 100 New Vignettes engraved on Wood from Ontinal 
Designs (20 full size of page). Pee - - 
London: LONGMANS, GREEN, & CO Paternoster Rov 
8 a - ee w ar - ~ - ~ 
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E Price sd every Fnday—Annual Subscription, 245. ZOOLOGICAL SOCIETY’S LATEST 
THE BRITISH MEDICAL JOURNAL’ ee 
e e Pao Í , 
Hemg the Journal of the Bntish Medical Association e PROCEEDINGS of tif SCIENTIFIC MEETINGS of te SOCIETY 
t ° e for 1870, parts [ and II , contaimingghe Papers read at the GcientificeMeetings. 
Py Contents for Dee 17. With Coloured Plates, x3s each, with Uncoloured Plates, 4. each. i @ 
e Cimical Studies in the Ghiscow Roval Lofirm By W, T. Gandner INDEX to the Proceedings of the Zoological Society from 18 18.47, and 
M.D. No. x. yal Ipfirmary i cae from 1848 to x8€0, én two volumes. Price ge. each. fe e SERTER 
_ Cautions in the Use of Surgical Instruments and Apphances By T. Green, TRANSACTIONS of the SOCIETY, Vol VII,epart 3 Price 30s. ° 
FRCS, MD Edm. Containing Daper by Cuarres Horne, Eso, FZS Notes on the Habits 


ô e. » , of some Hymenopterous Insects from the Noith-Western Provigees of India 
y ie Wan in an Ambulance By W MacCoumac, FRCS, | with an Appendia containing Descriptions of some new Sp€cies of Amada e 

u A ; and Vespidæ collected by Mr Horne: by Frepericx Satutu,eof the Bush 

Fracture of the Skull. Trephining: Rapid Recovery By C W. Thorpe. | Museum. Illustrated with four Mates, from Drawings by the Author of the 


" Notes on the Epidemic of Relapsing Fever in Liverpool, By R. Gec, Nojes, : + ee 
M.D,MRCP VI eure Me I pan t Price a sane pape by Dr O. R 
; ee y , 3 - Ona Collectiog of Birds from Nout astern Abyssinia and the 
Observatiogs on the True Nature of the so-called ‘‘Skin-Grafting.” By Bogos Country, with Notes by the collector, William Jesse, C.M ZS , Zoolo- . 


D. Page, Mẹ- š gist to the Abyssinian Expedition. Ilustrated with a Map and four Plates. 
Hospital Reports. LI§t OF VERTEBRATED ANIMALS living in the Gardens of the 
New Books aad New Editions. Zoological Society of London. (Fourth Edition) Prie@rs. 6d. R 
LEADING ARTICLES.—Medical Reform —The College of Surgeons op These may be obtained at the Societv’s Office, 11, Hanover Square, Neg, 
England —On Medical Examinations and Examining Boards L—Th at Messis, LonGMAnS’, Paternoster Row, E C : or through any Booksellers 
Week —Medical Items —Birmingham Schools’ Old Students’ Dinner ~Dr* ; Ne 
, Mapother’s Address —-Dust and Disease —Erbswurst -Hair Dyes and Cos *,* The Subscription Price of the Society's Publications, in the case of 


metics.—Nitrous Ether —Prescribers and Pharmacists in America,--Th™ | Fellows and Coges : 

> Z A ponding Members of the Society, is now reduced to the 
Sharpey Memorial —Resuits of the Contagious Diseases Act.—Royal Com® | sum of AX Is. per annum, provided such SubscHpanae be paid in advance 
mission on the Contagious Diseases Act —Fever at Merthy: —Proposed- | before the 2gth of April in each year ` 

Fever Hospital at Leicester —Boarding out of Pauper Children —Western 












Medical and Surgical Society of London —Cholera in St. Petersburg — N B—The Publications cannot be sent out BY Post, but are delivered 
Medical Students —Quarantine m the East — Brighton Museum GRATIS at any address within the Metropolitan Districts. e . 
ScotLtanp —Edimburgh Royal Infirmary Buildings —Medico-Chirurgicay SLA ee Oe ee Do AE O 
Society of Edinburgh.— Medical Education of Women. —Glasgow Maternity yal Monat hike wialaiwaVvalaniad Ea ae Bees 
Hospital. f GADB bata bas 14 A 8 LF ; i H U dae 
IRELAND Surgical Society of Ireland.—Poor Law Medica Officers’ As- ak Gece Tat hee a a aae 
sociation. Absolutely geimis, aoe penne alts a Aroen the strength 
i - of the Homamopathie Coccas an 1ene ocolates ordinguily sold, 
Reporte of Sees Ca Seder a T pct secac al suitable for the weakest stomach ow ing to two-thirds of the Fatty - 
London. Association Intelligence. Special Correspondence, Medical Matter, which forms 50 per cent of the Nib, being 1emove@tl. Irie rRh- 
> ness 18 thus overcome 1 a manne far peforuble toghe mipoverishment 
News, &c. ae af the Cocoa by dilution or Adnlte: ation "a he Lancet, “Cocoa treated » 
"m thus will, we expect, prove to be one of the most nutritious, deegible 
THOMAS RICHARDS, 37, Great Queen Street, Long Acre. and restorative of drinks.”—~British Aledtcat Journal, . eante, 
: ; | 
MACMILLAN & GO.’S NEW BOOKS. EW 
PROFESSOR HUXLEY’S LAY SER- JOSEPH G i 
MONS, ADDRESSES, and REVIEWS. 8vo, 10s. 6d. STEEL PENS. ; 
Sold by all Dealers thronghontthe World, 
ON THE GENESIS OF SPECIES. By ° 
ST, GEORGE MIVART, ER S. With Numerous Miaskahions i 
(Sint. | MICROSCOPIC MARVEISS. — African 
AND PERUVIAN SANDS, consisting of nn infimte variety of beautifu 
THE BEGIN NINGS OF LIFE: In- coloured gem-like Minerals. “Also the Blicroscoric Rarxpow, the most in-, 
cluding an account of the present State of the “Spontaneous Generation” | teresting and brlhaut combmation of ever-changmg@ninute calour 2s, or + 
Controversy. By H. CHARLTON BASTIAN, MD, F.RS, Professor both for 42 stamps, post free. These specimens are pronounced the most 
of Pathological Anatomy in University College, London. (Zz the Press. charming objects yet seen under the Microscope, and their choiceness renders 


them invaluable to collectors. Prepared and Sold only by Mw. WATSON, 
24, Warwick Place, Leeds 





BODY AND MIND: An Inquiry into 


their Connection and ee one FUE HE et Menin aed Now leadyg e m 
orders, being the GULST [A LS for 1870, delivered before f 

the Royal College of Physicians, With Appendix. By HENRY MAUDS- N ATURE V OL. II. 
LEY, M.D, London. Crown 8vo, 5s. [This day. i 


Royal 8vo cloth, price 10s, 6d. 
FINE ART: A Sketch of its History o 
Theory, Practice, and Application to Industry. Being a Course of Lectures | Cloth Cases for binding VOLS. I. and II. may be had of all Booksellers 


deliveied at the University of Cambridge By Sir M. DIGBY WYATT, Pees 
. M.A., Slade Professor of Fine Art, 8v0, ros. 6 MACMILLAN & CO., LONDON. 


PROFESSOR SEELEY’S LECTURES| “NATURE” PORTFOLIO, TO HOLD 
AND ESSAYS gvo, ros. 6d NUMBERS or PARTS, can be had for Two Shillings of the Publishers and 


o ý all Booksellers. 
MPARATIVE GRAMMAR of the atte 
g PEE LANGUAGES. Being at the same time a Historical Gram- NOTICE.—The Post Office Regulations 


mar ofghe Englısh Language, and comprising Gothic, Anglo-Saxon, Early | since OcTOBEQ Ist allowing Newspapers and Periodicals t fo 


ee uae ign Come, Moe Ge oe a ae by post at reduced rates, the Publishers of NATURE undertake 








Fristan, and Dutch. By JAMES HELFENSTEIN, Ph.D. &yvo, 18s. to forward the weekly numbers to Subsciibers fst /ree, on the 
following tems :—. ot 
° MACMILLAN'S SCHOOL CLASS BOOKS. è s d 
LESSONS m ELEMENTARY PHY- On ag 
SICS. By’BALFOUR STEWART, LL D, FR S Professor of Natural sped: Ga A ae, a à 
Philogophy in Owens College, Manchester, x8mo., with Numerous Ilustra- pP Quarterly a. s.. 5 0 , 
tions and Coloured Diagram, 41 6d. Subscriptions, pa®able in advance and commencing at any date, 
pan : E aa may he forwardéd eithe: direct to the Publishers, 16, Bétiford 
MACMILLAN & CO, LONDON. e Street, W.C., or through any Bookseller. . 
; i : 
Lad » 6 é 
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information, conveyed in clear and luqjd English. 


@ are well known as among the foremost men of thefr several de- 
partments ; and their names form a reaily abies for the high 
t 


cĦaracter*of the books. Subjoingd is a of those manuals 


that haye already ¢ppeared; with a short account of each. Others |, 


are in active preparation; and the whole will constitufe a 
e standard series specially adapted to the raquirements of beginners, 
whether for private study or for school instruction. 


ASTRONOMY. — By the Astronomer 


ROYAL. ~POPYLAR ASTRONOMY. With Illustrations By G. B. 
@ AIRY, Astfonomer Royal. Sixth and cheaper Edition. 18mo:; cloth. 4s. 62. 
4 e 

“Popular Astronomy in general has many manuals, but none of them 
supersede the Six Lectures of the Astronomer Royal under that title, Its 
speciality 1s the direct way in which every step is referred to the observatory, 

and in which the methods and instruments by which eyry observationt s 

made are fully described. ‘This gives a sense of solidit@ and substarice to 

astronomica statements which is obtainable in no other way.”— Guardian. 


4 


ASTRONOMY.—Mr. LOCKYER’S ELE- 


MENTARY LESSONS in ASTRONOMY, With Coloured Diagram of 


the Spectia of the Sun, Stars, Nebulæ, and numerous Illustrations, By J. 
r &QORMAN “LOCKYER, F.R.S. Sikth Thousand. r18mho. 55 62. : 


Tite book is fill, clear, sound; and worthy of attention, not only as a 
popular exposition, but as a scientific index.” =< A thenaunt. 

“ An fUmirable teat-book. Those who’ do not know much of the science 
gould rot find a better and more accurate guide,” —Musenum. 


QUESTIONS ON THE,SAME FOR 
SCHOOLS. By J FORBES ROBERTSON, 15. ôd, 


a » 9 a i. a t 
PHYSIGLOGY.—Professor HUXLEY’S 
LESSONS in ELEMENTARY PHYSIOLOGY. With numerous Iifus- 
trations, Fourteenth Thousand, 18mo. cloth. 4s. 6d. 


‘Tt is a very smalf book, but pure gold throughout There is not a waste 
sentences, or a Sperfluous word, and yetıt is all clear asdaylight . It exacts 
close attention from the reader, but the attention will be repaid by a real 
acquisigon of knowledge. 
t ouch on some of the vefy highest problems. . , . . . The whole book shows 

ow true it is ghat the most elementary instruction is best given by the 
highest masters in giy science.” — Guardian. - 


_ QUESTIONS ON THE SAME FOR 
SCHOOLS. By T®ALCOCK, M.D. is. 6d, 


BOPANY.— PROFESSOR OLIVER’S 
LESSONS IN ELEMENTARY BOTANY. With nearly Two Hundred 
Igustrations, eTenth Thousand. ~ r8&mo. cloth. 4s. 6d: : ` 


“To this system we now wifh to direct the attention of teachers, feeling 
satisfied that by some such course alone cain any substantial knowledge of 
plants be conveyed with certainty to young men educated as the mass of 
olf medical students havé been. We know of no work so well suited to 
direct the botamcal* pupil's efforts as that of Professor Oliver's, who, with 
views Sc pee and with great Knowledge, loo, can write so accurately 
and cleariy."—Naiural History Review, 
e 


CHEMISTRY. — Professor ROSCOE’S 
LESSONS IN ELEMENTARY CHEMISTRY, INORGANIC AND 
ORGANIC. Wah Numerous Ilustranons and Chromo-Litho. of the 
Solar Spectrum, and of the AlkalieS and Alkaline Earths. New Edition. 
Twenty-first Thousand, 18mo. cloth, 4s. 6d. 


“A small, compact; carefully elaborated, and well-arranged manual,”— 
Spectator. - - 
e ¢ It has no rival in its field, and it can scarcely fail to take its place as the 
text book at all schools where chemistry,is now studied.¢—Chemtcal News. 


POLITICAL ECONOMY FOR BEGIN- 
NERS. By MILLICENT GARRETT‘ FAWCETT. With Qitedtions. 
x8mo. 2s. Od, Aaaa “ge a e 

LOGIC.—Proféssot Jevons’ Elementary 
LESSONS IN LOGIC: Deductive and Inductive, with Copies orcas 

and Examples, anda Vocabulary of Logical Terigs. 18m6. 3s. 
e . ` ” 
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he authors. 











And though the book is,small, it manages to- 
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> scIENTIFIC “MANUALS. : MANUALS POR STUDENTS. -> es 
IT is Me intention of the Publishers ‘to produce a complete} AN INTRODUGTION TO THE OSTE- e 
$ series of Scientific Manuals® afiording full and accurate elementary | OLOGY OF THE MAMMALIA. Being the Substance of the Course o 


Lectures delivered at the Royal College of Surgeons of England m 1870 . 
By W. H. FLOWER, F R S., F.R.C.5. Hunterian Professor of Compara 
tive Anatomy and Physiology. With Illustrations. Globe 8vo. gr. 6d. a 

: [Ts day. 


THE STUDENTS FLORA OF THE 


BRITISH ISLANDS: By J. D HOOKER, CB, F.R.S., M.D. 
D.C L , Director of the Royal Gardens, Kew. Globe 8vo. ros, 6d. 


. The object of this work is to supply students and field-bafanists with a 
fuller account of the Plants of the British Islands than the mapuals hitherto 
in use am at giving. ‘Lhe Ordinal, Generic, an® specific characters have 
been re-written, and are to a great extent original, and drawn from living or 
dried specimens, or both. e ‘ 
FIRST BOOK OF INDIAN -BOTANY, 
By Professor OLIVER, F.R.S, F.L.S., Keeper of the Herbarium and 
Library of the Royal Gardens, Kew, and Professor of Botany in University 
College, London, With rumerdus Illustrations, Globe 8vo price 6s. 6d, 


> “Tn nothing is Prof, Oliver’s book more satisfactory than the success with 
-which, within so small a compass, ıt illustrates the vast and vaned botany of 


Inma. Such a work has long been wanted by amateurs and college pro- 
fessors, and students in India,” —A eneum. 

“ Will enable the learner at once to master the elements of his study, and 
to apply “his new' knowledge to a practical examination of the plants and 
flowers that meet his eye in any part of India.” —A Hen’s Indian Mat. 


Other Vulumes will follow. 


By G. B. AIRY, Astronomer Royal, - 


ON-THE-ALGEBRAICAL AND 


NUMERICAL THEORY. OF ERRORS OF OBSERVATIONS AND 
THE COMBINATION OF OBSERVATION® Crown 8vo. cloth. 


UNDULATORY THEORY OF OPTICS. 
Designed for the Use of Students in the Univérsity. New Edition. Crown 
8vo. cloth. 6s. 6d, 

The plañ of thig tract has bëen to include those phenomena only which 


admit of calculation, and the investigations are applied only to phenomena 
which actually have beet observed. 


ON SOUND AND ATMOSPHERIC 


VIBRATIONS. With the Mathematical Elements of Music,—Designed 
or the Use of Students of the University. Crown 8vo. - gs. 


By HUGH GODFRAY, M.A. 


A TREATISE ON ASTRONOMY, for 
the Use of Colleges and Schools). By HUGH GODFRAY, M.A., Mathe- 
matical Lecturer at Pembroke Collége, Cambridge. 8vo. cloth. 2s. 6d. 

AN ELEMENTARY TREATISE ON 
THE LUNAR THEORY, with a Brief Sketch of the Problem up to the 


time of Newton. By HUGH GODFRAY, M.A, Second Edition, revised. 
Crown 8vo. cloth. 5s. 6d. 


PROFESSOR ROSCOE’S “SPECTRUM. 
ANALYSIS.” Lectures delivered in 1868. With Appendices, Chromo-litho- 
graphs, Maps, and upwards of 7o Illustrations. Medium 8vo. 21s. 


Westminster Review —" The lectures themselves furnish a most admir- 
able elementary treatiše on the subject, whilst by the insertion in appendices 
to each lecture of extracts from the most important published memoirs, the 
author has rendered it equally valuable -ås a text-book for advanced stu- 
dents,” 


_ ` A- o ees 1 p 
AN ELEMENTARY TREATISE’ ON 
THE PLANETARY THEORY: With a collection of Problems, By , 
C. H. H. CHEYNE, M.A. Crown 8vo. cloth. 6s. ôd. e 

In this volumé, an attempt has been hade tó produce 4 treatise on the 
Planetary theory; which, being élemehtary in character, should &e so far 


complete as to contain all that is usually required by studedts in the Umver- 


sity of Cambndgé.. k ‘ 
THE EARTH’S MOTION OF ROTA- 
TION. By C.H.H. CHEYNE, MiA. Crown 8vo, 3s. 6d, . 


The first pat of this work consists of an application of the method of the 
variation of elemegts to the general problem of.rotation: In the second 
part the general rotation formulz are applied-to the particular casg of the 
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By a thordugh knowledge of the natural 3 
a . e 
luwws which govern the*operations of diges- ‘ e E P P S S r R 
tion and nutrition, and by a careful applica- ? 7 GRA BEFUL e. «* 
tion® of the fine properties of *well-selected hd : : A 
. PE “ | GAMES EPPS & C0., HOM@OPATHIC CHEMISTS) ° 
Cocoa, Mr. Epps has provided our breakfast- = ” 
tables with a delicately-flavoured beverage , COMFORTING” r 


which may save us many heavy doctors’ 


billa”—7, he Civil Service Gazette. C O CG O A, : ; ° l z 
R, d, „MITCHELL, NEW AND SECOND-HAND BOOKSELLER, . 


e 52, PARLIAMENT STREET, S.W., 
(NEAR THE WHITEHALL CLuB) WESTMINSTER. 
1 tag s most respectfully to inform the Nobility and Gentry that, having rey resigned the Management of Messrs. Willis, Sotheran, & @ 
Co.'s Burnes. aring Cross, which he had conducted for more than twenty-five as now opened an Establishment on his own account at th 


above Address, be or the sale of ARCHITECTURAL, SCIENTIFIC, ENGINEER N G and MISCELLANEOUS BOOKS, WORKS on the FIN pW 
ARTS, &c. BOOKBINDING in all its Branches. A Catalogue sent Post Free on receipt of One Stamp. 


LATHES, CHURCH AND TURRET CLOCKS, BELLS, &c. — 
T. COOKE AND SONS, ù ° ° 


CLOCK AND LATHE MAKERS TO HER MAJESTY’S HOME AND INDIAN GOVERNMENTS, 
BUCKINGHAM WORKS, YORK. 


Lists of Church, Turret, and other Clocks, made and erected, and Bells supplied and hung by T. COOKE and SONS ri Ifustrated Catalogues of 
Lathes, Planing, Sawing, Copying, and other Machines, may be had on application to the Works 





On the 7th of FANUARY will be published in l EE ° 
THE “MEDICAL TIMES AND GAZETTE” ° 


THE FIRST OF A COURSE OF 


LECTURES ON EXPERIMENTAL PHYSIOLOGY 


Delivered at University College in 1871 D 


¢ 


By Dr. BURDON-SANDERSON, F.R.S, F.RC.P., *°, : 


Professor of Experimental Physiology in University College, and 


T. L. BRUNTON, M.D., D.Sc., n 


Lecturer in Materia Medica at the Middlesex Hospital. e 
ILLUSTRATED BY ENGRAVINGS ON WOOD. 
The “Medical Times and Gaz’ te” is published Weekly, Price Sixpence. Single Copies forwarded on Application to the Publishers. ® 


JOHN CHURCHILL & SONS, New Burlington Street, ° å o 





The Office of Librarian 1s now Vacant For Particulars apply to the Hon 


HULL SUBSCRIPTION LIBRARY.— 


This day is published, e 


Sec., Subscnptton Library, Royal Institution, Hull. 2 L, 


A MANUAL OF ZOOLOGY, 
R. FRIEDLAENDER AND SOH N, FOR THE USE OF STUDENTS 


Berlin, have j ius ust published new Catalogues of Scientific Books, viz. 1- 


ZOOLOGY (General, Mammalia, Ornithology, Rep in ce Draca Ento- With a General Introduction on the Principles of Zoology. 


mology i in J wo parts, Conchology, recent and fossil, Vermes) : By HENRY ALLEYNE NICHOLSON, 


Parts) 


BOTANY (Selected Works on, and a complete Catalogue in Three | M.D., DSc, M.A, FRS.E., &c, Lecturer on Natural History in the 


, edical School of Edinburgh, 

GEOLOGY, MINERALOGY, &c., &. MATHEMATICS, &c, & c By 6 th E ti J. ont 6d. 

Orders received by any Hookseller, or direct from Berlin, ror, ; Fidedeicheste: FOWE CVE ESA WI See HEIRS ON Ir 00G; DUBE seh Oe. 
R. FRIEDLAENDER & SOHN. 


YI. 
Fourth Volume of a System of Philosophy. EEE ae Fuss 
THE PRINCIPLES OF PSYCHOLOGY Pe ere cee 


By HERBERT SPRNCER. j VERTEBRATE ANIMALS, 


Three Parts of New Matter. 
© WILLIAM? & NORGATE, r4, Henrietta Street, Covent Garden, Lon- 


ae 


Second Edition, Vol. I., contkining Two Parts of the Original Edition with | May be had separately by Purchasers of the Kirst Edition of Part I. of the 
above Manual, price 6s, 6d. 


don; and 2o, South Frederick Street, Edinburgh. . ' Ill. a 
SCHOOL OF CHEMISTRY, ee S0 oe oe ay OOLOGY. 
: 20, GREA T MARIBORO UG STREB 7 FOR THE USE.OF SCHOOLS. 
Fg ® s 
LON. D ON, W. Crown 8vo, with numerous Engravings on Wood, price 6s, 
Direcrep sy ARTHUR VACHER. . WILLIAM BLACKWOOD & SONS, Edinburgh and L8ndon. 
Printed by R. Cray, Sons, & TAYLOR, at 7 and 8, Bread Street Hill, in the City of Londpn, anid published by MACMILLAN & Co. . 
pe y @ atthe Offica 16, Bedford Street, Covent Garde», SE AUESEAT Dec. 22, 1870 ” 
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\ . . A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 
"a oo ~- ` “To the solid ground l 
Of Nature trusts the mind which builds Jor aye.” —WORDSWORTH 
No, 61, VOL. 3] TH URSDAY, DECEMBER 29, 1870 [PRICE FOURPENCE 
e Registered for Transmission Abroad] i [All Rights are Reserved 
i THE HARTLEY INSTITUTION, ANTHROPOLOGICAL SOCIETY OF 
e - SOUTHAMPTON. š aa: LONDON, 4, St. Martin’s Place, Trafalgar Square. Tuesday, Jan 3, at 
A : nay te 8pm. Papers to be read i 
Special Courses preparatory for the Indian Engineering; Forest and Tele- 
raphe Services, will commence early in January. Students entering the |- 1 “The Manx of the Isle of Man,” Dr. Richard King. 
P suas ad Depenent next term may compete for two exhibitions of the z. “The Anthropology of Lancashire,” Dr BEDDOE, Pres. A.S.L. 
value of £m ea 3 “On Forms of Ancient Interment in Antrim,” Dr, Sinclair Holden 
For Prospectu$ address the Principal. 
e z J. FRED. COLLINGWOOD, Secretary. 
: MATHEMATICS AND PHYSICS.— 
Mr. F. HUME TALBOT, ReA, late Junior Student of Christ Church, Ox- SCHOOL OF CHEMISTRY, 
ford, Ries oe a seiemance ane ee) Naa yea receives a few 
upil@in a Country Home, and prepares the Universiti d th 1 
. Sarani, protean S ‘Terms and iether aluke. apply to Mz. F. 20; GREAT MARLBOROUGH STREET, 
2 : ore, Newbury, i 
ROYAL COUNCIL of EDUCAT cee 
` o) ION.— : pene 
° EXPERIMENTAL LECTURES and Demonstrations on the SCIEN- DirecTeD BY ARTHUR VACHER. 
ê TLFIC at eee S one morn, Car ation: can bs attended in classes i 
a Or privately, at the E Laboratory and Class-rooms. 
Tslegniphy d Phice phy especially considered. F bee moderate, = Apoly EVENING LECTURES, Royal School 
to Prof. E. V GARDNER, FE S., F. S.A., 44, Berners Street., W OF MINES, Jermyn Street —Professor GUTHRIE will commence a Course 
9 > y A Piht Lectures on the F Sie Taos of apar jA on Wednesday ext, 
e the 4th January, at Eight o'clock, to be continued on each succeedin ed- 
; Pde SUBSCRIPTION LIBRARY.— nesday Evening at the same hour. Tickets for the Whole Course, price 5s. 
: T ceo Wrian is now Vacant For Particulars apply to the Hon. - : 
Sec., Subscription Library, Royal Institution, Hull SR TRENHAM REEKS, Registrar. - 
MICROSCOPIC MARVELS. — African| ZOOLOGICAL SOCIETYS LATEST 
AND PERUVIAN SANDS, consistmg of an infimte variety of beautiful 
ecoloured gep-like Minerals. Also the Microscopic PERA the most in- PU BLICATION S. 
oe brilliant ampon. of ever-changmg minute wiee. 2s. Or aeiee 
th for 42 stamps, post free. ese specimens are pronounced the most : 
charming ee ver scan under the Microscope, and hate choiceness renders |". PROCEEDINGS of the SCIENTIFIC MEETINGS of the SOCIETY 
hem invaluable to collectors. Prepared and Sold only by Mr. WATSON, | for 1870, parts I. and II., containing the Papers read at the Scientific Meetings 
24, Warwick Place, Leeds. i With Coloured Plates, rss. each; with Uncoloured Plates, 4s. each. - 
: Inpex to the Proceedings of the Zoological Society from 1830 to 1847, an 
SCOTTISH PROVIDENT INSTITU- | from 1848 to 1860, in two volumes. Price 6s, each. : 
. TION. ° TRANSACTIONS of the SOCIETY, Vol. VIE., part 3. . Price gos 
Head Office; 6, St. Andrew Square, Edinburgh, ntaining Paper by CHARLES HORNE, ESQ, #2. Notes on the Habits 
1s : aS of s Hymenopterous Insects from the North-Western Provinces of India, 
London Office: 18, King William Street, E C. with. aa Amend containing Descriptions of some new Species of Apidae. 
- ESTABLISHED 1837. , . and Vespidz collected by Mr. Horne: by FREDERICK SMITH, of the British 
The PREMIUMS usually charged for £1,000 (with Profits) will here | Museum. Illustrated with four Plates, from Drawings by the Author of the 
asure m pome £ a 208 to 1,250 from the first—being equivalent to an | Notes. . ig 
tmsntediate and certain Ronus of 20 to 25 per cent, ; 7 Dei 
The whole SURPLUS belongs to the Members, and, being reserved for me ee aloha aah paca ne YS Sed cue ae 
those who prove good lives, large Bonuses wn addttion have been, and may Bogos Country, with Notes by the collector, William Jesse; CaM.Z.S., Zoolo- œ 


a ebe expected to be, given. . g . 
POLICIES, say for £1,000, which have shared as the three septennial 
anvestigabons, have already been increased to £1,400, £1,600, and even 
BY OO, ` + r 
Its Terms are thus well calculated to meet the requirements of intending 
Assurers, They are specially adapted to the case of Provisions under Family 
Settlements or otherwise, wher¢ it,is of importance to secure fran the first, 
for the smallest present outlay, a competent provision, of definite amount, in 
the case ofearly death, ~ rene ee ` 
The ACCUMULATED FUNDS excted £1,750,000. Notwithstanding 
its low rates, no Office of equal age has so large a Fund, or show gso large an 
increase from year to year. , e 
sf Copies of the Annual Report, with every infofmation, wil] be given on 
appligaticn, ~ » -a eo ` t ‘ ~w | 
e 
X e 


gist to the Abyssinian Expedition. Illustrated with a Map and four Plates. 


LIST OF VERTEBRATED ANIMALS living in the Gaftiens of the 
Zoological Society of London. (Fourth Edition.) Price 1s. 6d. 


These may be obtained at the Societv’s Office, rr, Hanover Square, W.; 
at Messrs. LONGMANS,, Paternoster Row, E.C. : or through any Bookseller. 
K) 7 ` ig e 


*,* The Subscription Price of the Societ9’s Publications, in the case of 
Fellows and Corresponding Members of the Society, is now reduced to the 
sum of £1 rs. yr annum, provided such’ Subscriptions be paid in advance 
before the 2gth of April in each year. è 





N.B.—The Publications cannot be sent out sy Post, but he delivered 
GRATIS at any address within the Metropolit# Districts. -> s =. < 
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+ MACMILLAN &CO.'S NEW- BOOKS. 


PROFESSOR HUXLEY’S LAY SER- 
% MoNS? ADDRESSES, and REVIEWS. vo, ros. 6d. 


° ON THE GENESIS OP SPECIES. By 
ST. GEORGE MIVART, F RS. With Numerous casa e 


THE BEGINNINGS OF LIFE: In- 


cluding an account of thé present State of the ‘Spontaneous Generation” 
Controversy By H. CHARLTON BASTIAN, M.D., LRS. Professor 
of Pathological Anatomy m University College, London. [lr fie Press. 


6 

BODY AND MIND: An Inquiry into 
their Connection and Mutual Influence specially in reference to Mental Dis- 
ordas, bemg the QULSTONIAN LECTURES for 1870, delivered before 
the Royal College of Physicians. With Appendix. By HENRY MAUDS- 
LEY, M.D., London. Crown 8vo, 5s j 


FINE ART: A Sketch òf its History, 


Theory, Practice, and Application to Industry. Bemg a Course of Lectures 
delivered at the Umversity of Cambridge. By Sir M. DIGBY WYATT, 
M.A., Slade Professor of Fine Art 8vo, ros. 6d 


PROFESSOR 


SEELEY’S LECTURES 
ND ESSAYS. 8vo, ros. 6g, : 


A COMPARATIVE GRAMMAR of the 


TEUTONIC LANGUAGES, Being at the same time a Historical Gram- 
mar of the English Language, and compnsing Gothic, Anglo-Saxon, Early 
Enghsh, Modern English, Icelandic (Old Norse), Danish, Swedish, Old 
High German, Middle High German, Modern German, Old Saxon, Old 
Fnsian, and Dutch: By JAMES HELFEN STEIN, Ph.D, 8vo, 18s. 


MACMILLAN’S SCHOOL CLASS BOOKS. 


. LESSONS in ELEMENTARY PHY- 


SICS. By BALFOUR STEWART, LL.D, F.R S., Professor of Natural 
Philosophy in Owens College, Manchester. 18mo , with Numerous Ilustra- 
tions and Coloured Diagram, qs. 6d. l 


“THE ILIAD OF THE EAST: A Selec- 


tion of Legends drawn from Varnuki’s Sanskrit Poem, the Ramayana. By 
FREDERIKA RICHARDSON, Crown 8vo, 7s. 6d. 


# 


TALES OF OLD JAPAN. Translated, 


with copious Eaplanatory Introductions and Comments. By A B. MIT- 
FORD, Attaché to the British Embassy at Yedo. With 40 full-page Llilustra- 
trons, Drawn and Engraved by Japanese Artists. | Shortly. 


NEW VOLUME OF THE GLOBE SERIES. 


COWPER’S POETICAL WORKS. 


- Edited, with Biographical Introduction and Notes, by the Rev. W. BEN- 
HAM, Globe 8vo, 3s. Ed. 


z 


! NEW VOLUME OF THE GOLDEN TREASURY SERIES, 


A BOOK OF GOLDEN THOUGHTS. 
By Bee ATTIWELL, Kmght of the Order of the Oak Crown. 18mo, 
4s. 6d. : 


we 


A SKETCH of the LIFE and WRITINGS 
of ROBERT KNOX (the Anatomist). By his Pupil and Colleague, 
HENRY RONSDALE. Crown 8yo, with Portrait, 8s. 6d. | 


e . 
JOHN WESLEY and the EVANGELI- 


CAL REACTION of the EIGHTEENTH CENTURY. By JULIA 
WEDGWOOD. Crown 8vo, 8 éd. . 


t 


e " NeW and Cheaper Edition, revised andtenlarged. 


THE HOLY *ROMAN EMPIRE. By 
F ee B.C.L, Regus Professor of Civil Law,, Oxford. Crown 
vO, 75, G7. ° 


—_ 


hd 


«, © MACMILWAN & CO, LONDON, 


Now ready, No. XXIX., January 1871, pe ss., Illustrated with Chronf- 


following tems :— 


THE BRITISH MEDICAL JOURNAL, 


J Journal of the British Medical Association. 

Prica 5d. Weekly. Forwarded free by post from the office to subsêribers 

at £r rs. annually, paid M advgnce. at 
g 
THE BRITISH MBDICAL JOURNAL 
e FOR 187%, - as 

Wii include the HARVEIAN ORATION By Dr CHALMERS, ®%r 1871 - 
the Annual Address m Med cine, by Professor@izeorge JohsiSon ; the Annual 
Address in Surgery by Professor Lister, F/R.S. ;, the Gulstogian Lectures on 
Temperature in Disease. by De. Gee; together with contributions from 
Messrs W. Adams, C J. B. Aldis, M D., Allbutt, Leed, Althay, M.D, è 
Mac C Anderson, M D., Glasgow, Annandale, Edinburgh ; Ac®hill, M.D., " 
Dublin, Barnes, M.D., Carlisle, Bastian, MD, F.RS, L Beale, M, De 
F.R.S., Bell, M.D, Edinburgh, H@ghes Bennett, M.D, F.R.S., Edin- 
burgh p Bickersteth, Liverpool, Brodie, M.D , London’; Buchanan, M.D, 
Glasgow, Chambers, M D., Cheadle, M D, Clapton, M D., L. Clarkep> 
M.D, E R S., Clover, Co emgan, M D., Norwich; Corfield, M.B., Cotton, 
3LD., Cryan, M.D, Dubin? Cumming, M.D, Belfast, Curran, M D., e 
Dublin; Davies, Bristol; Down, M D., Matthews Duncan, M D, Edin- 
burgh, Embleton, M D., Newcastle, Erichsen, Fleming, M D., Birming- 
ham ; ter, Burmingham ; L’ Fox, Bristol; T. Fox, M D., Fincham, 
M.D , Fuller, M.D., Gee, M D , Gibb, M D , Hancock, G Marley, F.R.S, 
J. Harley, M.D., Hawksley, M.D, Hayden, M D, Dublin; Head, B. ® 
Hicks, F.R.S., B. Hull, Holthouse, H Jackson, M D , G. Johfson, M D., yy 
H. Jones, E.R.S , Kelly, M.D., Mackenzie, M.D., Mapother, Dublin. F. 
Mason, A. Meadows, W Moore, Dublin, Nunn, J. W. Ogie, M D., 
Phillipson, Newcastle, Partridge, F.R S, Radchfe, M.D, Prichard, 
Bristol; Ransome, @1.D, Manchester; Hyde Salter, F,R S., Sieveking, 
MED., Simpson, nchester; Smith, Aberdeen; Smith, St. Bart.’s, W. 
Squire, Startin, Tatham, M.D , Swain, Devonport ; Swayne, Bristol ; Teale, 
Leeds ; H. Thompson, Tilt, M.D , Spencer Wells, Soelberg Wells, Wheel- 
house, Leeds, Vernon, London ; A. Wiltshire, M.D., &e, ” 

Frequent Supplements will be published during the year. ® 

THOMAS RICHARDS, 37, Great Queen Street, Long Acre. 


THE QUARTERLY: JOURNAL 
y SCIENCE, 


ÅND ANNALS OF MINING, METALLURGY, ENGINEERING, INDUSTRIA ARTS, : 
MANUFACTURES, AND ‘TECHNOLOGY. ` 


eX 





OF,. 
e 


ert heretic e @ 
Edited by WILLIAM CROOKES, F.R § &c. 


Iathograph, ‘wo Page Plates, and Twenty-five Woodcuts :—. æ, 
I, Double Spectra With Chromo-Lith@graph and plaingPage Plate. 

By W. MARSHALL Watts, D Se e > 
II. The Great Pyramid of Egypt, from a Modern Scientii® Point 

of View. y C. Piazzr Smiru, F.R.S., Astronomer Royal for .- 


Scotland. 
III. On the Theory of Irngation. By Freperic Ci: #xres Danvars, 
ALCEE e 


IV. War Science With Three Woodcuts. By H. BADEN PRITCHARD, e 
of the General Photographic Estabbhshment of the War Depart- ~ 


ment, 3 
V, Spectra of Metallic Compounds. With Page PAte. ° 
VI. On the Various Tits of Autumnal Foliage. By-fi. C. Sorpy, 


* FR S., &e. - 
VII. On the Relations between Chemical Change, Heat, and Force, vitha ® 
special view to the Economy of Electro-Dynamic Engines. By the 
Rev, H. Hicurox, M A. (late Principal of Céeltenham CoMege, ° . 
and Fellow of Queen’s College, Oxford. 
VIII Our Patent Laws 
PROGRESS OF THE VARIOUS SCIENCES. ° 
With Proceedings of Learned Societies and Recent Scientific 
Literature. 
London: Offices of the Quarterly Journal of Science, 3, Hprse Shoe e 
i Court, Ludgate Hill,gE.C 


NEW WORK ON .NATURAL PHILOSOPHY. 
* Just published, Part I., cloth, 4s. 62, s 


NATURAL PHILOSOPHY: An Ele- 


MENTARY TREATJSE. By Professor DESCHANEL, of Panis. 
Translated, with extensive Additions, by Professor EvereTr, of Queen’s 
College, Belfast. In Four Parts. Part I.—-Mechanics, Hydrostatics, and 
Pneumatics. Illustrated by numerous Engravings. : ‘ 


*,* See Review of this work in Naturg of Déc. 22nd. 
London: BLACKIE & SON, M Paternoster Row, and may be had ofal 
ooksellers, 


NOTICE.—The Post Office Regulations 
since OCTOBER ist allowing Newspapers and Periodicals to ge, 
by post at reducéd rates, the Publishers of NATURE undertake 
to forward the weekly numbers to Subscribers Zost free, on the 





nae ae 
& Yearly so os wos 49 6 
Half-Yearly’. . . 9 6 
Quarterly. . 2. . 5 0 ‘ 


Subs@fiptions, payahje in advance and commencing at any date, 

may be forwarded ¿either direct to the Publishers, 16, Bedfgrd 

street, W.C., or through any Bookseller. 
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* + MACMILLAN & CO’S SCIENTIFIC PUBLICATIONS. 


<< "SCIENTIFIC MANUALS. 


Ir is the Mtention of the Publishers to produce a complete 
senes of Scientific Manuals, aft@rding full and accurfte elementary 
information, convefed in clear and lucid English. The%uthors 
ang well knon as among the foremost nfen of their several de- 
@artments ; an@ their names form a ready guarantee for the high 
chara@ter of the books, Subjoined is a list of those manuals 
that have already appeared, with a shd&t account of each. Others 
are M®active preparation; and the whole will constitute a 
gfandard series specially adapted to the requygements of beginners, 
whether for private study or for school instruction. 

ASTRONOMY. — By the Astronomer 


yore ~POPULAR ASTRONOMY. With Illustrations. By G, B. 
AIRY, Astronomer Royal. Sixth and cheaper Edition. 18mo, cloth. 4s 6d. 


~ 
of Popular Astronomy in general has many manuals, but none of them 
supersede the Six Lectures of the-Astronomer Royal under that title. Its 
speciality is the direct way in which every step is referred to the observatory, 
and in which the methods and mstruments by which every observation: s 
made are fully described. This gives a sense of solidity angi substance to 
astronomical statements which is obtainable in no other way.” — Guardian. 


* ASTRONOMY.—Mr. LOCKYER’S ELE- 


MENTARY LESSONS in ASTRONOMY With Coloured Diagram of 


the Spectia of the Sun, Stars, Nebula, and numerous Dlustrations. By J. 


NORMAN LOCKYER, F.R.S. Sixth Thousand. x18mo. gs, 64. 


. 
Mihe b@pk ıs full, clear, sound, and worthy of attention, not only as a 
popular exposition, but as a scientific index "A thena@unt, 


“ An admwable text-book. Those who do not know much of the science 
could not find a better and more accurate guide.” —Museunt, 
@ 


e QUESTIONS ON THE SAME FOR 
SCHOOLS. By J FORBES ROBERTSON. ıs 6d. 


bad 
PHYSI@LOGY.—Professor HUXLEY’S 
LESSONS @& ELEMENTARY PHYSIOLOGY. With numerous Illus- 
trations, Fourteenth Thousand. 18mo. cloth. 4s. 6d. 


“It is a very small@o8k, but pure gold throughout. There is not a waste 
sentence, or a supeafluous word, and yet it is all clear asdaylhght. It exacts 
close attention from the reader, but the attention will be repaid by a real 
acquisition of knowledge And though the book is small, it manages to 
* touch on some of the very highest problems ...  « The whole book shows 
how*true it is that the m@st elementary instruction is best given by the 
highest masters in May science,” — Guardian, 


ö : 
QUESTIONS ON, THE SAME FOR 
SCHOOBS. By T. ARCOCK, M D. 1s. 6d. 


BOTANY.— PROFESSOR OLIVER’S 


LESSONS IN ELEMENTARY BOTANY. With nearly Two Hundred 
illustrations. Tenth Thousand. r&mo, cloth. 4s. 6d. 
* 


‘To this system we now wish te direct the attention of teachers, feeling- 


satisfied that by some such course alone can any substantial knowledge of 
plants he conveyed with certamty to young men educated as the mass of 
our m@dical students have been. We know of no work so well suited to 
direct the botanical pupil's efforts as that of Professor Oliver’s, who, with 
views so practical, and with great knowledge, too, can wnte so accurately 
and clearly.”"—Natural History Review. 


+ 5 e 
CHEMISTRY. — Professor ROSCOE’S 
LESSONS IN ELEMENTARY CHEMISTRY, INORGANIC AND 
ORGANIC. With Numerous Illustrations and Chromo-Litho. of the 
Solar Spectrum, and of the Alkalies and Alkalne Earths. New Edition. 
Twenty-first Thousand. 18mo. cloth. 4s. 6d. 


“A small, compact, carefully elaborated, and well-arranged manual,”— 
Spectator, 
“It has no rival in its field, and it can scarcely fail to take its place as the 
teve Mok at all schools where chemistry 1s now studied.”—Chemecal News. 
° 


POLITICAL ECONOMY FOR BEGIN- 


NERS. By MELLICENT GARRETT FAWCETT. With Questions. 
x8mo, 2s. 62, 


- 


e 
LOGIC.—Professor Jevons’ Elementary 
LESSONS #N LOGIC: Deductive and Inductive, with Copious Questions 
and Examples, anda Vocabulary of Logical Terms. . 18mo, 3s. 6d. % 


À MACMILLAN & CO., LONDON. 








MANUALS FOR STUDENTS. : 


AN INTRODUCTION TO THE OSTE- 


OLOGY OF THE MAMMALIA.® Bemg the Substance of the Course of 
Lectures delivered at the Royal College of Surgeons of England m 1870. 
By W. H. FLOWER, E.R S., E.R.C.>. Hunterian Professor of Compara- 
tive Anatomy and Physiology. With Hiustratons. Globe 8vo. 7s. 6g 
[This iay. 


. THE STUDENT'S. FLORA OF THE 


BRITISH ISLANDS. By J. D. HOOKER, C.B, FRS, M.D. 
D.C.L., Director of the Royal Gardens, Kew. -Globe 8vo. ros, 6g. 


The object of this work is to supply students and field-botanists with a 
fuller account of the Plants of the British Islands than the manuak hitherto 
in use aim at giving The Ordinal, Generic, and spgcific charagers have 
been re-written, and are to a great extent original, cat drawn from hving or 
dried specimens, or both, 


FIRST BOOK OF INDIAN BOTANY, 


By Professor OLIVER, F.RS, FL.S., Keeper of the Herbarium and 
Library of the Royal Gardens, Kew, and Professor of Botany in University 
College, London With numerous Illustrations. Globe 8vo. price 6s. 6d. 


“Tn nothing is Prof. Oliver’s book more satisfactory than the success with 
which, within so small a compass, it illustrates the vast and varied botany of 
Indra. Such a work has long been wanted by amateurs and college pro- 
fessors, and students m India.”—A engum, 

“Will enable the learner at once to master the elements of his study, and 
to apply his new knowledge to a practical examination of the plants and 
flowers that meet his eye m any part of India.”—A en's Indian Mail, 


Other Volumes will follow, 


A By G. B. AIRY, Astronomer Royal. 


ON THE ALGEBRAICAL AND 


NUMERICAL THEORY OF ERRORS OF OBSERVATIONS AND 
iay COMBINATION OF OBSERVATIONS. | frown 8vo, cloth. 
$, 6d. 


UNDULATORY THEORY OF OPTICS. 


Designed for the Use of Students in the University, New Edition. Crown 
8vo. cloth. . 6a, 


The plan of this tract has been te include those phenomena only which 
admut of calculation, and the investigations are applied only to phenomena 
which actually have been observed. 


ON SOUND AND ATMOSPHERIC 


VIBRATIONS. With the Mathematical Elements of Music.—Designed 
for the Use of Students of the University. Crown 8vo. gs. 


By HUGH GODFRAY, M.A. 


A TREATISE ON ASTRONOMY, for 


the Use of Colleges and Schools. By HUGH GODFRAY, M.A., Mathe- 
matical Lecturer at Pembroke College, Cambridge, 8vo. cloth. z2s, 6d. 


AN ELEMENTARY TREATISE ON 


THE LUNAR THEORY, with a Brief Sketch of the Problem up to the 
time of Newton. By HUGH GODFRAY, M.A, Second Edition, revised 
Crown 8yo. cloth. 55. 6a. A 


PROFESSOR ROSCOE’S “SPECTRUM 


ANALYSIS.” Lectures delivered in 1868. With Appendices, Chromo-litho- 
graphs, Maps, and upwards of 7o Illustrations. Medium 8vo, zrs. 


Westminster Review" The lectures themselves furnish a most admir- 


able elementary treatise on the subject, whilst by the insertion in appendices ~ 


to each lecture of extracts from the most important published memoirs, the 
author has rendered it equally valuable as a text-book for advanced stu- 
dents.” 7 


AN ELEMENTARY TREATISE ON 
THE PLANETARY THEORY. With a cdlection of Problema: By 
Č. H.H CHEYN#, M.A. Crown 8vo. cloth. 6s. 6d. 


In this volume, an attempt has teen made to produce a treatis® on the 
Planetary theory, which, being elementary m character, should be so far 
complete as to contain all that is usually required by students in the Ufuver- 
sity of Cambridge. 


THE EARTH’S MOTION OF ROTA- 


TION. By C. H.H. CHEYNE, M.A. (Crown 8vo. 3s. 6d.0 


The first put ot this work consists of an applicatgon of the method of the 
variation of elements to the general problem of rotation. In the second 
part i ggneral rotatién form are applied to the pafticular case of the 
eart 
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“By a thorough gnowledge of the natural 
e laws which gover tħe operations of diges- 
e tion and nutrition, and by a careful applica- 


s i ° 
j n ; 2- 
. EPPS’S 4 
. . “GRATEFUL , °° ©. 
a r > ® - e bad ow 
EPPS & C0., HOM@OPATHIC GHEMISTS™ 
“COMFORTING $ i ° 


s. ia ene u 5 » 9 
e  etion of the -fine -~ properties of - well-selected (JAME g 
Cotoa, Mr: Epps,has provided our breakfast- : 
‘tables with a delicately-flavoured beverage} ` 


which may save us many heavy doctors’ 


$ bills.” — The Civil Service Gazette, 
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COCOA.” 





` OBSERVATORIES, EQUATORIAL TELESCOPES, ASTRONOMICAL CLOCKS, LEVELS, ETD. . 
ao T, COOKE & SONS, 


kd - x 
Opticians lo H.R.H. the late Prince Consort, the Royal Family, and Her Majesty's Home and Indin Governments, 


BUCKINGHAM 


WORKS, YORK. : “o 


Illustrated Catalogues of Observatories, Equatorial and all other descriptions of Telescopes, Astronomical Clocks, Theodolites, Levels i 
Clinometers, Gold Band Aneroids, &c , manufactured by T, COOKE and SONS, may be had on application to the Works. 


This day is published, 5 
r ty 
A MANUAL OF ZOOLOGY, 
FOR THE USE OF STUDENTS. 
With a General Introduction on the Principles of Zoology. 
By HENRY ALLEYNE NICHOLSON, 


M D., D.Sc, M.A, F.RS.E., &c, Lecturer on Natural History in the 
Medical School of Edinburgh. 


Crown 8vo, pp. 622, with 222 Engravings on Wood, price 12s. 6d. 


mI. 
e e The Second Part of the above, 


VERTEBRATE ANIMALS,- 


May be had separately by Purchasers of the First Edition of Part I. of the 
above Manual, price 6s. 6d. 


O M. 
By the same Author, 


TEXT BOOK OF ZOOLOGY, 
' FOR THE USE OF SCHOOLS 
- Crown 8vo, with numerous Engravings on Wood, price 6s, 


WILLIAM BLACKWOOD & SONS, Edinburgh and London. 





Just Published, 
AN ELEMENTARY MANUAL for the 


Deviations of the Compass inIron Ships. Intended for the Use of Seamen, 
Adjusters of Compasses, and Navigation Schools, By F. J. EVANS, FR.S, 
Staff Captain, R.N. ; Hydrographic Department, Admiralty. 
London: J. D. POTTER, 31, Poultry. 
m Nov., 1870. Price 6s. 6d. 













RATIER 
Te i pas EJ 
JOSEPH 

STEEL PENS. 
Sold by all Dealers throughout the World, |. 





Six Medals awarded to 3. S. Fry & Sons. 


EXTRACT OF COCOA. 


à Manufactured by 
J S FRY AND SONS, 


® 3 
This very agreeable preparation, ‘consisting exclusively of choice Cocoa 
Nibs, deprived of the superfluous oil, 1s guaranteed to be perfectly pure, and 
can be ‘Hondy recommended to those whose state of health renders a light 
diet essential, or whose nervous system would bẹ unfavourably affected by the 
@ use of tea orteoffee. ® ; 


A sample sent post fr@e on application. Bristol, and at 252, City Road, 
London, E.C. ee 


© Printed by R, CLAY, Sons, & TAYLOR, at 7 and 8, Bread Street Hull, in the City of Lonffon, and published by Macmittan & Co. 


THE BEST OF ALL SCHOOL PRIZES. 
Complete in One Volume, 8yo, with about 140 Illustrations engraved on 


. Wood (20 full size of page), price ars. cloth, or 28s. half-boung in morocco® 


with gilt edges, 


HOMES WITHOUT HANDS: a De- 


scription of the Habitations of Animals, classed according to their Prigcigle 
of Construction. By J. G. Woop, M.A., F.L.S. - 


“Tt 1s more interesting than a fairy tale . , . and certainl® it would be 


impossible to recommend a more suitable present to a young pegson.”—Dazly 
EWS, 


Uniform with the above, 2xs. cloth, or 28s. halfgnarocco, ® 


BIBLE ANIMALS: a Description of 


every ae Creature mentioned in the Scriptures, from the Apg to the 
Coral. With about roo New Vignettes engraved on Woof from Original 
Designs (20 full size of page). - i 


London: LONGMANS, GREEN, & CO., @atMnoster Row. 


TEXT-BOOKS OF SCIENCE. 
Just published, in small 8vo, price 3% &., cloth, 


INORGANIC CHEMISTRY. By Wil» 


LIAM ALLEN MILLER, M.D, LLD, F.R.S. late Professor of , 
Chemistry in King’s College, London. * . 


e e 
Being the Third of the New Series of Elementary Works on Mechanical 
and Physical Science in course of publicanon, edif by Professor T. M. 
Gooprve, M.A, ; e 
- *,* The Prospectus of the Text-Bagks of Science, with the List of Works 
published and ın preparation in the Senes, may be gad of all Boofftellers. ° 


London: LONGMANS, GREEN, & CO , Paternoster Row, 
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LOWER GREENSAND FOSSILS. 
FIFTY SPECIMENS FOR FIFTEEN SHILLINGS. 





= 


THOS. D. RUSSELL has on hand a choice Collection of LOWER 
GREENSAND FOSSILS, which he offers in sets of sofor 15s, egch set 
containing 20 of the following varieties :— s 


Rones and teeth of the Ichthyosaurus, Plesiosaurus, and Plosaurus ; 
Turbas Echimnit: s; Corals, especially Verticellipora anastomosans ; Terebra- 
tule, Rhynchonelæ, Ostreæ, Gervilliz , Belemnites, and their phragmocones; 
Briozoæ ; various Shonges, including the famous Chenen@opora fungiformis, 
or ‘' Petrified Salc-cellar’? of Mantel], Manon, Tragos, Unemidium, and 
Scyphia , t-eth and vertebra of Fishes, &c. 


Address THOMAS D. RUSSELL, Whittington Club, 37, Arundel Streets 
Strand, Lohdon, W.C. 


DADBURY’S COCOK ESSENCE 
OF EBS, BF OF BBO ES SO ER: Bet Sad hs BG vet Bhs 

Absolutely genuine, economical, being about three times the ae 
of the Hommopathic Cocoas and French Chocolates ordinarily sold ; 
suitable for the weakest stomach. owing to two-thirds of the Fatty 
Matter, which forms 60 per cent. of the Nib. beingremoved: ‘The nech- 
ness 18 thus overcome in # manner far preferable to the umpoverishment 
of@he Cocoa by dilution or Adulteration.’”’—The Lancet. ‘* Cocoa treated 
thus will, we expect, prove to be one of the most nutritious, digestible, 
and restorative of drinks.”—Britwh Medicat Journal, — Pi 
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& To the soud ground 
Of Nature trusts the mind which builds Jor aye.” —WORDSWORTH 
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LADIES EDUCATIONAL ASSOCIA- 


* Mon, LONDON The Courses of Lectures to Ladies, by Professors of 


Univershy College, on Enghsh Language and Literature, French Language 
and Litergture, Experimenial Physics, and Logic, will begin on and after 
Monday; fan, 16. 


Prospectureyp Class Tickets, and Free Tickets for the First Lecture of each 


Course to be had of the Hon, Sec, J E. MYLNE, Esq, 27, Oxford Square, 


Hyde Park, W. o : : 


: ROYAL COUNGIL of EDUCATION.— 


EXPERIMENTA® LECTURES and Demonstrations on the SCIEN- 
TIFI © SSBJECTS of the above examinations can be attended in classes 
er prvatcly, ae ne pent oad papel ahora ond Class Toome, 
elegraphy an otegraphy especially considered. Fees moderate. ~- Apply 
to Prof. E V. GARD ER T E PR 


SCHOOL OF CHEMISTRY, . 
$20, GREAT MARLBOROUGH STREET, ~~ 
e« LONDON, W. p 

Direcrep BY ARTHUR VACHER. . 


HULL SUBSCRIPTION LIBRARY.— 


The Office of Librarian is now Vacant For Particulars apply to the Hon. 
Sec,, Subscnption Library, Royal Institution, Hull. 


< 





5, F.S.A., 44, Berners Street. W. 





¢ ” 


ROYAL GEOGRAPHICAL SOCIETY. 


—The Fourth Meeting of the present Session will beheld (by permisston of 
the Chancellor and Senate) in the Hall of the University of London, Burling- 
ton @ardens, on MONDAY, the oth January, Major-General Sir H C. 
Rawson, K CB, Vice-President, in the chair Subject:—" The Gib- 
raltar Current, the Gulf Stream, and the General Oceanic Circulation,” by 
Dr, W. B, Carpenter, F.R.S. : : 
o ~ ~ 7 - b 

Now ready, Illustrated, price 3s. 
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THE JOURNAL of the ETHNOLOGICAL. 


SOCIETY of: LONDON 


for JANUARY, 1871, (Vol IL, No. IV.) Conrents:—Mr-E. B Tyler 
‘©On the Philosophy of Rehgion among the Lowér Races of Mankind ,” 
Professor Huxley “On the Geographical Distribution of the Chief Modifica- 


tions of Mankind,” ard “On the Ethnology of ‘Britain ,” Dr Nicholas “On- 


the Ethnological Influence of the Norman Conquest ;” Col Lane Fox “On 
Bart , ‘On the 
Park Cwm Tumulus ;” Rev W. Greenwell “On Grimes Graves ,” Mr, W. 
Boyd Dawkins and Professor Busk “On Platyenemic Men in Denbighshire , ' 
Mr. H. H. Howorth ©“ On the Hungarians,” &c., &c. ‘ z 


London: TRUBNER & CO., 60, Paternoster Row. ~ 


ee e E Oe a ie a aa S ee Co 
PROFESSOR DUNCAN, F.R.S., will 


Lecture at Kjng’s College, Strand, on The Principles of Geology and Palæ- 

ontology during the Lent, Easter, and Michaelmas Terms.” The Cegyse of 

o Lectures will open on Saturda » January 28th, atg: 30 o'clock, and will 

e continued every Saturday at the same hour. ‘Lhe Legtures will be open 

to any one paying the fee, £3 3s. od For Syllabus, &c , apply to Mhe Sec- 
Å t 


This day is published, 
I, - 
A MANUAL OF. ZOOLOGY, 
FOR THE USE OF STUDENTS. ~ 


With a General Introduction on the Principles of Zoology. 


By HENRY ALLEYNE NICHOLSON, 


M.D., D.Sc, M.A, ER.S E., &c., Lecturer on Natural History in the 
Medical School of Edinburgh. 


Crown 8vo, pp. 622, with 222 Engravings on Wood, price ras, 6d. 


II. 
os The-Second Part of the above, ` 
-X 7 ‘D> Tr tpn 
VERTEBRATE ANIMALS, 
‘May be had separately by Purchasers of the Virst Edition of Part I. of the 
above Manual, price 6s. 6d. 


-“ 


x : TIT. 
By the same Author, , 


TEXT BOOK OF ZOOLOGY, 
FOR THE USE OF SCHOOLS. 


Crown 8vo, with numerous "Engravings on Wood, ptice 6s, 
| WILLIAM BLACKWOOD & SONS, Edinburgh and London, 
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CONCHOLOGY,, &c.—Mr. R. Damon, of 


Weymouth, continues’ to receive large consignments of SHELLS from 
Foreign Correspondents, which include many that are NEW. 


t 


GEOLO GY .—-Elementary and other named collections —An 
abridged catalogue of collections in CONCHOLOGY and GEOLOGY. 


Gratis, 
Priced List of British Shells, 4d. Labels'and other Publications, 


: d 
TO MUS EU MS. —Large Collgttions in othe Depaxtments 


of Natural History, Catalogues sent. 
° 


THE: JOURNAL of BOTANY, British 


AND FOREIGN —Edited by Dr, Sxemann, F.L S, F.R.G S, assisted 
by Mr. J. G. Baker, F L.S , of the Royal Kew Herbarium, and Dr. Henry 
rmen, F LS, of the Bntish Museum. - 





3 oe. - ' = 
This Journal, which ıs ifustrated with Plates and Woodcuts, is published ® 


monthly, and each niimber contains Original Articles on British and F oreign. 
Plants, and on all departnients cf Botany, Extracts and Abstracts from Bntish 
and Foreign Journalsy Reviews of Books, Proceedmgs of Societies, and all 
the Botagical News of the Month.’ Subscriptions, -Twelve Shilling® per 


annum, payani: to the Publishers, Messrs TAvLOR and Co, 1o, Little Queen Š 


Street, Lincoln’s Inn Fields. (W.C) Single number, rs. 3¢ Yoh VIII, 
commenced in January, 1870 7 A limited number @ the back volupfes can 


sull be gbtaimed 


- ` , , i 
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to the Treatment and Utilisation of Sewage. By W. H. CORFIELD, M.B., - 


Professor of Hygiène and Pybhc Health, University College, London, 8vo, 
7s. Öd e (in afew days. 


PROFESSOR HUXLEY’S LAY SER- 
MONS, ADDRESSES, and REVIEWS. 8vo, ros. 6g. 


ON THE GENESIS OF SPECIES. By 


ST. GEORGE MIVART, FRS With Numerous Illustrations 
, p 


THE. BEGINNINGS OF LIFE: In- 


cluding an account of the present State of the “Spontaneous Generation” 
Controversy, By H. CHARLTON BASTIAN, MD, ERS, Prolessor 
of Pathological Anatomy in University College, London. [Zx the Press, 


BODY AND MIND: An Inquiry into 


their Connection and Mutual Influence specially in reference to Mental Dis- 
orders, being the GULSTONIAN LECTURES for 1870, delivered before 
the Royal College of Phy-icians. With Appendix. By HENRY MAUDS- 
LEY, M.D., London. Crown 8vo, ss. 


FINE ART: A Sketch of its History, 


Theory, Practice, and Application to Industry. Being a Course of Lectures 
delivered at the University of Cambridge. By Su M. DIGBY WYATT, 
M.A, Slade Professor of Fine Art. 8vo, ros. 6a, 


‘ PROFESSOR SEELEY’S LECTURES 
AND ESSAYS. 8vo, ros. 62. ` 


2 


A COMPARATIVE GRAMMAR of the 


TEUTONIC LANGUAGES, Being at the same time a Historical Gram- 
mar of the English Language, and comprising Gothic, Anglo-Saxon, Early 
English, Modern English, Icelandic (Old Norse), Danish, Swedish, Old 
High German, Middle High German, Modern German, Old Saxon, Old 
Frisian, and Dutch By JAMES HELFENSTEIN , Ph D. Evo, 18s. 


MACMILLAN’S SCHOOL CLASS BOOKS. 


LESSONS in ELEMENTARY PHY- 


SICS. By BALFOUR STEWART, LL.D.; E.R $+ Professor of Natural 
Philosophy in Owens College, Manchester. 18mo , with Numerous Illustra- 
tions and Coloured Diagram, 4s. Gd. 


THE ILIAD OF THE EAST: A Selec- 


tion of Legends drawn from Vatmrxi’s:Sanskrit Poem, the Ramayana. By 
FREDERIKA RICHARDSON. Crown 8vo, 7s Gg. 


TALES OF OLD JAPAN. Translated, 


with coptous Explanatory Introductions and Comments. By A B. MIT- 
FORD, Attaché to the British Embassy at Yedo. With 4o full-page Mlustra- 
tions, Drawn and Engraved by Japanese Artists. [SAortly. 


NEW VOLUME OF THE GLOBE SERIES. 


COWPER’S POETICAL WORKS. 


Edited, with Biographical Introduction and Notes, by the Rev. W. BEN- 
HAM, Globe 8vo, 3s. Ed. ` 


A SKETCH ofthe LIFE and WRITINGS 


of ROBERT KNOX (the Anatomist). By his Pupil and Colleague, 
HENRY, LONSDALE. Crown 8vo, with Portrait, 8s. 62. 


-JOHN WESLEY and the EVANGELI- 


CAL REACTION of the EIGHTEENTH CENTURY. By JULIA 
WEDGWOOD. Crown 8vo, 8s 6d. 


New and Cheaper Edition, revised smd enlarged. 


° THE HOLY, ROMAN EMPIRE. By 


J. BRYCE, B.C.L, Regius Professor of Civil Law, Oxford. Crown 
v0, 73 Gd. s 
@ a a eG $ 
” e MACMIJLAN & CO. LONDON. 
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- MACMILLAN &+C0.’S NEW BOOKS, ,MACMIELAN'S MAGAZINE. 
R Second Edition, revised and enlarged. i SFOR ae UARY oe : 

A DIGEST OF FACTS . RELATING Beckie a g 


———$_$____—_—— 
CONTENTS OF THE NUMBER. œ 

1.—M. Guizor on # The Provisional Govegament and tite French Nation.” 

2 —“ Paty è Chapters I—IV. e ` 

3 —“ Mr. Dickeas’s AmateuréEheatricals : A Reminiscence.” 


4 —“ The Competitive Examination System in China.” ef 
5.—Lorp Hosart on “ The Alabama Claims,” ú e 
6g“ La Morte Vivante.” è . 

7 —# Hospita'ity.” s 


8.—* A Bull Fight, and After-Thoughts” By J. P. 


g © lato Versaillesand OR” PartI. By Joun Scorr Russgut, F.R.S. e 


Velumes I. to XXIL handsomely bound in cloth, price ys. 6g. 
ü each, now ready. Í 


MACMILLAN & CO, LONDON. ® a= 
Sold by all Booksellers, Newsagents, and at all Railway Stations. “a 





PRICE EIGĦTEENPENCE 


THE PRACTITIONER: 


A Monthly Journal of 


THERAPEUTICS. 


. @. 
Edited by FRANCIS E` ANSTIE, M D., F.RC P, Senior Assistant 
Physician to Westminster Hospital, aid Lecturer on Materia Medica in 
: Westminster Hospital School : 


No XXXI. for JANUARY, 1870, Contains— . 0° 
Original Communications : h 


Joun Woon, F.R.C.S. On the Treatment of Blood-poisonipg, by a° 
Carbolised Atmosphere, acting through the Skin and Luugs. - t 


James F Gocpuart, Esq Note on the Physiologieal Action ef 
Nitrate of Amyl, « , 
W. Spencer Watson, F.R.CS. An Inquiry into the Causes of the @ 
Occasional Failure of the Operatioa for Squint, í e - 
W. CurraN, L.R.C.P Edin, M.R.C S, & The Himalayamas a 
Health Resort. s o °? 5 
Reviews. a m 
Clinic of the Month. i , : Ş 
Extracts from British and Foreign Journals. 
Notes and Queries. 
Bibliography. . - ; 


MACMILLAN & CO., r6, Bedford Street, Covent Garden, London. 


- CLARENDON PRESS PUBLICATIONS. 


Demy 8vo, 165, wh r2 plates. 
Bing 





FORMS OF ANIMAL LIFE. 


Outhnes of Zoological Classification Based upon Anatomical Investigation 
and Illustrated by Descriptions of Specimens and of Ejgures. By 
GEORGE ROLLESTON, MD, F.R S., Linacre Professor of Anatomy 
and Physiology in the University of Oxford. 


“í Not only University students, but others also will find gOr. Rollestan’s 
work of the highest value in teaching them, how most profitably to study 
comparative anatomy.” —Britisà Medical Journal, . 


«Tt 1s classical, comprehensive, loaded, almost crammed, with knowledge 
and exact j Professor Rolleston has conferred a great boon upon 
zoologists, has shown himself a thorough master of tus subject "—Senrnal of 
Anatomy. 


AN ELEMENTARY TREATISE ON 


NATURAL PHILOSOPHY. By Su S. W. THOMSON and Professor 
TAIT, {in the Press. 


Demy 8vo, cloth, price zrs. 


DESCRIPTIVE ASTRONOMY. A Hand- 


book for the General Reader, and also for practical Observatory work, Wuh 
224 Illustrations and numerous Tabies. By G., F, CHAMBERS, F.RAS., 
Barrister-at-law. 

The aim of this work, briefly expressed, is general usefulness, whea? in 
the hands of the student, the general reader, or the ‘professional observer. 
Great pains have been taken to present the latest information on all branches 
of the science. ‘Lhe development of Astronomy 1s now so rapid that“unless 
an author exercises constant vigilance his book must fall behindhand , and it 
is believed that this volume not only contains the most recent discoveriesand 
deducftons, but that in ıt will also be found information hitherto to be met 
with only un the publications of learned societies, difficult ot access and in- 
convenient for reference even to the Astronomer, and absolutely out of the 
reach of the general reader. M 


OXFORD: Printed at®@he CLARENDON PRESS, and Published by 
MAyMILLAN®E Cy, LONDON, Pub'ishers 10o the Univeratye 
, * 
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e e MACMILLAN & C0.S SCIENTIFIC PUBLICATIONS. ' 
z` o SCIENTIFIC MANUALS. * MANUALS FQR STUDENTS. , 


) ROYAL -POPULAR ASTRONOMY. With Illustrations. 


° 

Ir is thesintention of the Publishers to* produce a complete 
series of Scientifi@Manuals, agiording full and accurate elementary 
information, conveyed in clear and lucid English. Thg authors 
are well known as among the foremost men of their geveral de- 
partments Paad their names form a ready guarantee for the high 
chagacter of the books. Subjoined ıs a lst of those manuals 
that have already appeared, with a sbort account of each. Othe 
aregi active preparation; and the whole will constitutega 
standard series specially adapted to the requirements of beginners, 


® whether tor private study or for school instruction. 


the Astronomer 
1 I By G B. 
AIRY, AstronomepRoyal. Sixth and cheaper Edition. r8mo cloth. æ. 6d. 


ASTRONOMY. — By 


o “Popular Astronomy in general has many manuals, “but none of them 
supersede the Six Lectures of the Astronomer Royal under tha: title Its 
spec ality is the direct way in which every step is referred to the observatory, 
and in which the methods and instruments by which every observationt 5 
made are fully described. This gives a sense of solidity gnd substance to 
astronomical statements’ which 1s obtainable m no other wak” — Guardian. 

® + 


ASTRONOMY.—Mr. LOCKYER’S ELE- 
MENTARY LESSONS in ASTRONOMY. With Coloured Diagram of 
the Spectra of the Sun, Stars, Nebulz, and numerous Illustrations. By J. 
NORMAN LOCKYER, F.R.S. Sixth Thousand. x18mo şs 62. 


* @ The book is full, clear, sound, and worthy of attention, noc only as a 
popular ®xposition, but as a scientific index "—~d thenaunt, 
€ An admurable text-book. Those who do not know much of the science 
could not find a better and more accurate ginde.”—Afuseum. 


QUESTIGNS.ON THE SAME FOR 
SCHPOLS. By J. FORBES ROBERTSON. us. 6d, 


PHYSIOLOGY.—Professor HUXLEY’S 


LESSQN§ in ELPMENTARY PHYSIOLOGY. With numerous Illus- 
trations. Fourteenth Thousand. x8mo. cloth. 4s. 6g. 


“ It is a very smaji hook, but pure goldthroughout There is not a waste 
sentence, or a superfiuous word, and yet itisall clear as daylight It exacts 
close attention frfm the reader, but the attention will be repaid by a real 
acquisition of knowledge. And though the book is small, ıt manages to 


touchon some ofthe very highest problems ,.... The whole book shows 
hoy true it is that the post elementary instruction is best given by the 
hig ence. — Guardian. 


est masters iqgny S 
9 


* QUESTIONS ON THE SAME FOR 
. SCHO@LS. By T. giCock, MD. 1s. 6d. 


BOTANY. — PROFESSOR OLIVER'S 


LESSONS ÎN ELEMENTARY BOTANY. With nearly Two Hundred 
Illustrations, Tenth Thousand. z8mo. cloth, 45. 6d. 


#PTo this syst#m we now wish to direct the attention of teachers, feeling 
satisfied that by some such co alone can any substantial knowledge of 
plants be conveyed with certainty to young men educated as the mass of 
our medical students have been We know of no work so well suited to 
dirt the botanical pupil’s efforts as that of Professor Oliver's, who, with 
views so practical, and with great knowledge, too, can write so accurately 
and clearly."—Natural History Renew. 


CHEMISTRY. — Professor * ROSCOE’S 


LESSONS IN ELEMENTARY CHEMISTRY, INORGANIC AND 
ORGANIC. With Numerous Illustrations and Chromo-Litho. of the 
Solar Spectrum, and of the Alkalies and Alkaline Earths. New Edition. 
Twenty-first Thousand. xr8mo. cloth. 4s. 6d, 


“A small, compact, carefully elaborated, and well-arranged manual,”— 
Spectator. l 

t Tt has no rival in its field, and it can scarcelv fail to take its place as the 
texihapk’ at all schools where chemistry 1s now studied,”—-Chemical News. 


POLITICAL ECONOMY FOR BEGIN- 
arene MILLICENT GARRETT FAWCETT, With Questions. 


LOGIC.—Professor Jevons’ Elementary 
LESSONS, IN LOGIC: Deductive and Inductive, with Copious Questions 
and Examples, anda Vocabulary of Logical Terms. 18mo. 35. 6d. 


r ł t 


; ‘MACMILLAN & CO., LONDON. n 


AN INTRODUCTION TO, THE OSTE- 


OLOGY OF THE MAMMALIA Beng the Substance of the Course of 
Lectures delivered at the Royal College of Surgeons of England in 1870. 
By W H FLOWER, F.R.S., F.R.C,>. Hunterian Professor of Compara- 
tive Anatomy and Physiology. Wath Illustrations. Globe 8vo. 7s. 62. 


[TAs day, e 


THE STUDENTS FLORA. OF THE 


BRITISH ISLANDS. By J. D. HOOKER, C.B, F.R.S, M.D. 
DCL, Director of the Royal Gardens, Kew. Globe 8vo tos. 6d. 


The object of this work is to supply students and field-botanists with a 
fuller‘account of the Plants of the British Islands than the mavyals hitherto 
in use aim at giving. ‘Ihe Ordinal, Generic, and specific chargcters have 
been re-written, and are to a great extent original, affd drawn from hving or 
dried specimens, or both, i 


FIRST BOOK OF INDIAN BOTANY, 


By Professor OLIVER, F.R.S, F.LS, Keeper of the Herbarium and 
Library of the Royal Gardens, Kew, and Professor of Botany in University 
College, London With numerous Dlustrations, Globe 8vo price 6s. 6a. 


“In nothing is Prof Oliver’s book more satisfactory than the success with 
which, within so small a compass, it Wlustrates the vast and vared botany of 
{ndia Such a work has long been wanted by amateurs and college pro- 


fessors, and students in India.” —A ther ceusme. : 


“Will enable the learner at once to master the elements of hts study, and 
to apply his new knowledge to a practical examinarion of the plants and 
flowers that meet his eye 10 any part of India.”—~A Yen's Indian Mail. 


Other Volumes will follow. 


By G. B. AIRY, Astronomer Royal. 


ON THE ALGEBRAICAL AND 


NUMERICAL THEORY OF ERRORS OF OBSERVATIONS AND 
ie COMBINATION OF OBSERVATIONS, Crown 8vo. cloth. 
» Ga, i ee 


UNDULATORY THEORY OF OPTICS. 
Designed for Abe Vie of Students in the University, New Edition. Crown 


Pied Han a ps maae been to include those ee only which 
admit of calculation, and the investigations are applied only to phen 
which actually have been observed. ne gi ge 


ON SOUND AND ATMOSPHERIC 


VIBRATIONS. With the Mathematical Elements of Music.—Designed 
for the Use of Students of the University. Crown Svo. ogs. 


| | By HUGH GODFRAY, M.A, 


A TREATISE ON ASTRONOMY, for 


the Use of Colleges and Schools By HUGH GODFRAY, M.A., Mathe- 
matical Lecturer at Pembroke College, Cambridge. 8vo. cloth. res, 6g. 


AN ELEMENTARY TREATISE ON 


THE LUNAR THEORY, with a Brief Sketch of the Problem up to the 
time of Newton. By HUGH GODFRAY, M.A, Second Edition, revised. 
Crown 8vo. cloth, 5s. 6d. 


‘PROFESSOR ROSCOE’S ** SPECTRUM 


ANALYSIS.” Lectures delivered in 1868 With Appendices, Chromo-htho- 
graphs, Maps, and upwards of 70 ILustrations. Medium 8vo, ars. 


Westminster Review ~The lectures themselves furnish a most admir- - 


able elementary treatise on the subject, whilst by the insertion in appendices 
to each lecture of extracts from the most important published memoirs, the 
author has rendered it equally valuable as a text-book for advanced stu- 
dents.’ 


AN ELEMENTARY TREATISE .ON 
THE PLANETARY THEORY. With a collection Of Problems. By 
C. H. H. CHEYNE, M.A. Crown 8vo, cloth. és. 6d. e 


e 

In this volume, an attempt has been made to produce a treatge on the 
Planetary theory, which, being elementary in character, should be so far 
complete as to contain all tharis usually required by students in the Pniver- 


sity of Cambridge. 
THE EARTH’S MOTION OF ROTA- 
TION. By C. H.H. CHEYN E, M.A. Crown 8vo. 3s 6d, 


The first part oft this work consists of an application of the method of the? 
variation of elements to the general problem o$ rotation, In the second 
part the general rotation formulæ are applied to the particular case of the 
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A SR? E AMS PE: 
“A. J, MITGHELL, NEW AND SECOND-HAND BOOKSELLER, 


erg, PA RLIAMEN*TT STREET,.S.W. 
(Near THE WHITEHALL Crus) WESTMINSTER, 


R.@ M. begs most respectfully to inform the Nobility and Gen#y that, having recently resigned the M 
Co's Business, 42, Charing Cross, whic he had conducted for more than twenty-five years, h 


ve Address, for the sale of ARCHITECTURAL, SCIENTIFIC, ENGINEERING, and MISCELIANEOUS BOOKS, WORKS on the FINE 
ARTS,*&c. BOOKBINDING in all its Branches. ar gre atalogue sent Post Free an receipt of One Stahtp. -e 


LATHES, CHURCH AND TURRET CLOCKS, BELLS, Be. 
ED T. COOKE AND SONS, a 


CLOCK AND LATHE MAKERS TO HER MAJESĻY’S HOME AND INDIAN GOVERNMENTS, o8 
-BUCKINGHAM WORKS, YORK. 


Lists of Church, Turret, and other Clocks, made and erected, and Bells supplied and bung by T. COOKE and SONS Alo Illustrated Catalogues of 
Lathes, Planing, Sawing, Copy-ng, and other Machines, may be had on application to the Works. 


. 
g r s 


e 
agement of Messrs $Villis, Swetheran, & 
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e has now opened an Establishment on his own account at the em 


7 Dublin ; Davies, Bristol , 


EES ie eee et ee aad oer 
THE BRITISH MEDICAL JOURNAL, | 


Journal of the British Medical Association 


Price sd. Weekly. Forwarded free by post from the office to subseribers 
at i is. annually, paid in advance. 


THE BRITISH MEDICAL JOURNAL 


FOR 1871, 


Will include the HARVELAN ORATION by Dr Cuacmurs, for 187r, 
the Annual Address in Med:cine, by Professor George Johnson, the Annual 
Address in Surgery by Professor Lister, F.R S. , the Gulstonian Léctures on 
Temperature in Disease, by Dr. Gee, together wich contmbutions from 
Messrs. W. Adams, C J B. Aldis, M D, Allbutt, Leed, Althaus, MD, 
Mac C aE aba MD, Glasgow, Annand ale, Edmburgh , Atthill, M D.. 
Dublin, Barnes, M.D, Carnsle , Bastian, MD, FRS, L Beale, M D., 
FRS, Bell, M.D, Edinburgh , Hughes Bennett, MD, FRS, Edin- 
burgh, ” Bickersteth, Liverpool , Brodie, M D, London, Buchanan, MD, 
Glasgow , Chambers, MD, Cheadle, M D., ” Clapton, MD,L Clarke, 
M D., FRS, Clover, Copeman, MD, Norwich, Corfield, MB , Cotton, 
M.D, Cryan, MD, Dublin, Cumming, MD, Belfast, Curran, MD, 
Down, MD, Matthews Duncan, MD, Edin- 
burgh, Embleton, M D, Newcastle; Enchsen, Fleming, MD, Birming- 
ham, Foster, Birmingham , L Fox, Bristol, T. Fox, M.D, Fincham, 
MD, Fuller, M D.. Gee, M D., Gibb, MD, Hancock, G Hailey, ERS, 
J, Harley, M.D, Hawksley, MD, Iaydea, M D, Dublin, Head, B 

ichs, F R S., B' Hil’, Holthouse, H Jackson, M D, G Johnson, MD, 
H. jones, F R. S, Kelly, MD, Mackenzie, M D, Mapother. Dublin F. 
Mason, A. Meadows, "y Moore, Dubin, Nunn, J. W Ogle, MOD, 
Phillipson, 2 Tewcastle , Pariridge, FR S; Radcliffe, MD, Prichard, 
Br stol; Rarsome, M D, Manchester, Hyde Salter, F RS, Sieveking, 
MD, ‘Simpson, "Manchester , Smuh, Aberdeen, Smmth, St Bart’s, W, 
Squire, Startin, Tatham, M D., Swain, Devonport , Swayne, Bristol , Teale, 
Leeds , H. Thompson, ‘Tilt, M D- Spencer Wells, Soelberg Wells, Wheel- 
house, Leeds ; Vernon, London ; A. Wiltshire, M D., &ce. 


Frequent Supplements will be published during the year 
THOMAS RICHARDS, 37, Great Queen Street, Long Acre 








NEW WORK ON NATURAL PHILOSOPHY 
s Just published, Part I, cloth, 4s Gd, 


‘NATURAL PHILOSOPHY: An. Ele- 


MENTARY TREATISE By Professor DESCHANEL, of Paris 
Translated, with extensive Additions, by- Rrofessor Everett, of Queen’s 
College, Belfast, ‘In Four Parts’ Part’ I ~-Kechanics, Hydrostatics, and 
Pneumatics. Illustrated by numerous Engravings. 


f 


** See Review of this work | in NATURE of Dec zond ` 


London. BLACKIE & SON, 44, Patctrioster Row, and maybe ia of all 
Booksellers. 





MICROSCOPIC MARVELS. — African 
AND PERUVIAN SANDS, consisting of an infinite variety of beautiful 
coloured*gem-hke Mynerals “Also the Microscopic Rarnsow, the most m- 


teresting and brilhant combination of ever-changing minute colours as or 


both for 42 stamps, post free.” These specimens are pronginced the most | 


charming objects yet seen under the Microscope, and ther choiceness renders 
them invaluable to collectsrs. 


sa and Sold only by Mr. WATSON, 
24, Wars gck Place, Leeds | 


— 


Just ready, in crown 810, with Maps, 7s 6. 


THE DAILY NEWS WAR CORRE- 
SPONDENCE, 1870, Edited, with Notes and Comments, forming a con- 
tinuous Narrative of the Wa® between Germany and F rance 


MACMILLAN & CO, LONDON.* 
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í 
BALFOUR'S BOTANICAL WORKS. $. 


CLASS-BOOK. OF BOTANY, bane an 


Introduction to eee Study of the Vegetable Kingdom, with 1800 Ilustrations, 
‘Third and Cheap®& Edinon, demy 8vo, price zrs. E 


- L 
“MANUAL OF BOTANY; An Introduc- 


tion to the Study of the Structure, Physiology, tnt Clas. ification of Plants, 
Crown 8yo, with 820 Illustiations. Price ras. 6d. 


oe 
IIT. 
OUTLINES OF BOTANY, “with nearly 


Goo Illustrations. Fcap. 8vo, price ss 


SAREN ENTS OF BOTANY, “for the Yse R 


f Schools, with 427 Hustrations. Feap 8vo, price 3s. Gd. . 


V. 
THE BOTANISTS COMPANION;: or 
Directions for the Use of the Microscope, &c. Cicwn 8yo, price zs, d, 
C 
THE FLORA OF ‘EDINBURGH, with e 
Map Fcap 8vo, price 35 6’ 


By J. H. BALFOUR,AM,M),FRS, ° 


Regius ‘Keeper of the Royal Botanic Gardens, and ProgPsor of Medicine 
and Botany in the Universny of Edmburgh + 


a 
In fcap 8vo, cloth ,èprice 3s, 6d. 


METEOROLOGY. By Sir J. Fe wW. 
HERSCHEL, Br, &e 

CONTENTS — Aurora Borealis — Ralloon Ascents—Clouds-eCold--Dew 
Dust—tb ops--Gulf Stream -— Hal — Heat—Hoar Frost—Ice—Icebergs ~ 
Lightning—Meteorolites— Mirage—Mist—M osture- —Rain—Rambow—Sea- . 
sons—Snow—Thunder—Volcanoes—Water— Wiad, &c., Ec.» s 


e , 
By the same, in crown 8vo, Third Edition, price ss, 


PHYSICAL GEOGRAPHY. OF “THE | 
GLOBE ¢ 


Edinburgh ADAM and (CHARLES BLACK. 






JOSEPH GILLOTYS 


STEET = DT S. 
i 2 
Sold by all Denier thronghont the World, 


= 





r a a a + D 
EEEE: 
s de iiin À BBURY: 
‘Absolutely genuine, SENE porte Soot three i mee the ae 


of the Homceopathie Cocoas and French Chocolates ordinarily so 
aani for the weakest stomach. owine to two-thirds of the Fatty 


sold; 


Matterg@m hich forms 60 per cent. of the Nib, beingremoved. “The rreh» 
ness ig thus overcome in a manner tar preferuble t to the impoverishment 
ot the Cocoa by dilution or Adulteration,’—JZke Lancet, "Coca trented 
thus will, we expect. prove to be one of the most nutritious, digestible, 


and 1es@fative of drin ks is diek edial Jow nal, ` 
* 

e Prmted by R Cray, Sons, & Tavior, at 7 and 8. Bread Street Hill, in the Gety of London, and pubhshed ky MACMILLAN & Co o d 
® @ at the Offic2, 16, Bedford Sreet, Covent Garden —THURSDAY, Jans, 1871 $ 
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» LADIES EDUCATIONAL ASSOCIA- 


TION, RONDON The Courses of Lectures to Ladies, by Professors of 
- University College, on English Language and Literature, French Langugge 
and Literature, Experimental Physics, and Logic, will. begun on and after! 
Monday; Jan 16. 

Prospectuses, Tickets, and. Free Tickets for the First Lecture of ahi 
e Course to be had of tfe Hon. Sec., J E. MYLNE, Eso , 27, Oxford ES 
© Hydg Park, W.. | r 


a - ~ ~ - 


ROTAL” pi -INSTITY 


-+ ‘BRITAIN, - 
Albemarle -Street, W. 
Prófessor M. Foster will, comiménce a course ‘of Eleven Lectures, on ie 
op utrition of Animals,” on Tuesday next, Jan. 17." One Guinea cal 
use. s ` 
“Prof ssor Opurnc will commence a Course of Eleven. Lectures on Davy’ ‘ 
} 





= $ 


Discoveriesi in Chemistry, on Thursday next, Jan. 19. One Guinea the 
urse g 
The Rev. W H. Cnanmxa will commence a Course of Four Lectures on 
the “Laws ty ean Life as revealed in History,” on Saturday next, 
Jan-2r Hal uinea the Course, 
@ Subscription for all the Courses in the Season, Two Guineas. - Lecture’ 
Toor. 3 o'clock, PM. ` -> -E` 


Saturdky, Jan. 14, rar ~ H BENCE JONES, Hon. Sec. 


EDUCATIONAL LECTURES.—London! 


INSTITUTION, F any, Circus.—On Monday, Jan. 23, at 4 P Muy Prof.: 
Huxziey, LLD, , will commence a course of Six Lectures, ‘* On! 
the first Principlgs of  Bidloey,” to be continued on the five succeeding Mon-} 
days at the‘same hour. 
tickets limited. 

On Tuesday, Jan. 24, at 10 AM, an Examination i in Chemistry, for Prizes 
and Gertificates, will be held in the Library of the-Institution, This Exami-‘ 
nation is open to Students under the wage of Eighteen who attended Dr,’ 
Odling’s course * On Chemical Action ” 

Names of Candidates should be forwarded tothe Principal Librarian one 
- delay. , By Order, 

. THOMAS PIPER, Hon. Sec. 


ANTHROPOLOGICAL. SOCIETY OF 


LONDON, 4, St. Martin’s'Place, Trafalgar Square-——The Annual General: 
Meeting will be held on Tuesday, the 17th inst, at Four o ‘clock precisely, ‘ 
Dr. Beppok, President, in the.chaw.: `+- 


J. FRED COLLIN GWOOD, Soeleiy. 


 BOYAL COUNCIL of EDUCATION.— 


‘EXPERIMENTAL LECTURES’and Demonstrations eon the SCIEN- 
“TLFIC SUBJECTS of the above ‘examinations can-be attended in classes’ 
or privately, at the BERNERS COLLEGE Laboratory and Class-rooms:! 
Teleeraphy and Photography especially considered. Fees moderate.= Apply 
to Prof, E. V. GARDNER, F. E. S., F.S.A., 44, Berners Street. W. 


Phe Ne nae t 
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"SCHOOL OF CHEMISTRY, - - -. 


20, GREAT MARLBORO UGH: or 
ne LONDON, Wwe. a 


e . e = 
- 


DIRECTED BY ARTHUR VACHER. 
ó 


- - 


a 
e a e tee agen oe pee — 


TION: OF GRAT 


‘| for JANUARY, 187r 


Fee fog the Course, Hie Shillings. Number of |” 


PHILOSOPHICAL "TRANSACTIONS: 


—The FELLOWS of the ROYAL SOCIETY are hereby informed that the 
2nd Part of the ‘ Philosophical Transactions,” Vol -160, for the year 1870, 
is now published, and ready for delivery on application at the Office of the 
Society in Burlington House, daily, between the hours of ro and 4. . 


“m a 


, Burlington House , WALTER WHITE, Assistant Secretary R S | 


a ® * 

PROFESSOR T -DUNCAN, E F.R.S., will 
Lecture’at King’s College, Strand, on The Principles of Geology and Palæ- 
ontology during the Lent, Easter, and Michaelmas Terms The Course ot 
30 Lectures will open on Saturday, January 28th, at r7 30 ‘o’clock, and will 
be continued every Saturday at the same hour. The Lectures will be open 
to any one paying the fee, 43-38, od. For Syllabus, &c., apply to the Sec- 
retary, King’s College. y A 








Now ready, Illustrated, price 3s. 


THE JOURNAL of the ETHNOLOGICAL 
' SOCIETY of -LONDON 


her Ty, No. IV.). CONTENTS + Mr, E. B. Tyler 
“t Gn the Philosophy r of Religion among the Lower Races of Mankind ,” 

Professor Huxley ‘ “On the‘Geographical Distribution of the Chief Modifica- 
tons of Mankind,” and “On the Ethnology of- Britain ,” ”” Dr. Nicholas “On 
the Ethnological Influence of the Norman Conquest ,” Col, Lane Fax On 
Dorchester Dykes and Sinodun Hll ;” Sir John Lubbock, Bart ; ‘On the 
Park Cwm Tumulus ” Rey W. Greenwell “On Grimes Graves ; ” Mr, W. 


Boyd Dawkins and Professor Busk “On Platycnemic Men in Denbighshire , Fig 


Mr. H. H. Howorth ° “ On the Hunganans,” &c., &e. 


i London : TRUBNER & CO ; 60; Paternoster Row. 





NEW EDITION OF JUKES’ MANUAL OF a a 
+. » In the press, in crown 8vo. - ‘ 


NEW EDITION OF JUKES’ MANUAL 
OF GEOLOGY, by ARCHIBALD GEIKIE, F.R.S, Director of the 
Geological Survey of Scotland, 


Edinburgh: ADAM & CHARLES BLACK. 


NEW WORK- ON NATURAL - PHILOSOPHY. - 
Just published; Part IS cloth, 4s. 625° -- °° ` 


NATURAL PHILOSOPHY :-An fle- 


MENTARY TREATISE” By “Prófessor DESCHANEL; of Paris 
Translated, with Atensive Additions, by Professor Evernrr, of Queen’s 
College, Belfast: In Four Parts. Part I —Mechanics, Hydrostics, and 
Pneumatics:, Illustrated by numerous'Engravings,  - 





ae ` #.* See Review of this work m Narurs of Dec. gand. 


London : BLACKIE & SON, 44, Paternoster Row, and may be had of all 
“Booksellers. 7 7 
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MICROSCOPIC MARVELS. ~- African? 


AND PERUVIAN SANDS, consisting ofan infinite * variety of beautiful 


coloured gem-hke, Minerals. “Also the, Microscoric Ramsow, the most in- 
terestingeand brilliant combination of ever-changing minute colours. gs. or 
both for- 42 stamps, post frees These> specimens are. pronounced th most 
charming objects yet seen under the Microscope, and their choiceness render 
them invaluable to collectors. ~ Prepared’ and Solẹ only ty Mr. oe 
24, Wagwick Place, Leeds. 


1 ® 
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e S : 
THE CONTBMPORARY REVIEW, 


@ Theological, Litesary, and Social. 2s 6d,"Monthly. 


CONTENTS FOR JANUARY p= 
t. Imperifl Fedeialism. By the Author of “Ginx’s Baby.” 


@ 
2. The Debts of Theolo to Secufar Movements 
Liewel¥h Davies i : 


3. The Mistake of Honest Democrats. epy W R. Greg 
4. National Defence. By Major Noel. 


5. The Present Relations of Physical Science to Mental Philosophy. By 
s of tofessor,Calderwood. 


$ e The War and General Culture. 
t Friends in Councib”. Nos. VI., VO. 


7. Prayers forthe Dead By the Rev, M MacColl. 
8, Music and Morals. By the Rev. H. R Haweis. Part II. 
g The English Church and Dissenters, By the Rev J. Baldwin Brown. 
10 Frenak Unity. By William Stigand. 

STRAHAN & CO, 56, Ludgate Hill 


BRITISH NATURAL HISTORY. 


THOMAS D. RUSSELL has on hand an extensive senes of BRITISH 
RECENT SHELLS, FOSSILS, CRUSTACEANS, ECEINODERMS, 
MICROSCOPIC OBJECTS, &c., which he offers for Sale either in Sets or 
as single specimens :— a 

Marine Shells .. 50 species, 100 specimens, 155. 
Land and Fresh-water 5o 100 15S. 
British Fossils ., 50 p» CO 3 15s. 


Larger Series from Two to Ten Guineas and upwards, according to com- 
pleteness, i 


api 
e 


° By the Rev. J. 


% 


Conversations, By the Author of 


F 


23) 24 


May be viewed and Catalogues had on application to 


THOS. D. RUSSELL, Whittington Club, 37, Arundel Street, Strand, 
London, W.C. s 


THE- BRITISH MEDICAL JOURNAL, 
Jou of the British Medical Association. 


Price sd. Weekly. Forwarded free-by post from the office to subscribers 
at 4x 1s, annually, paid in advance. $ 


THE BRITISH MEDICAL JOURNAL 


FOR 1871, 


Will include the HARVEIAN ORATION by Dr Cuacusers, for 1871, 
the Annual Address in Medicine, by Professor Gentes Johnson, the Annual 
Address in Surgery by Professor Lister, F.R.S. ; the Gulstonian Lectures on 
Temperature in Disease, by Dr. Gee, together with contributions from 
Messrs. W. Adams, C J. È. Aldis, MD, Allbutt, Leed, Althaus, M.D, 
Mac C. Anderson, M D., Glasgow, Annandale, Edinburgh; Atthill, M D., 
Dublin, Barnes, M.D., Carlisle; Bastian, MD, F.RS, L. Beale, M. D., 
F.R.S. Bell, M.D, Edinburgh , Hughes Bennett, M D., F.R S5, Edim- 
‘ burgh, Bickersteth, Liverpool; Brodie, M D., London; Buchanan, MD, 
Glasgow; Chambers, M D., Cheadle, M D., Clapton, M D, L. Clarke, 
M.D., F R.S, Clover, Copeman, M D., Norwich; Corfield, M B., Cotton, 
M.D, Cryan, M.D, Dublin, Cumming, M.D, Belfast; Curran, M D., 
Dublin; Davies, Bristol; Down, M.D., Matthews Duncan, M D., Edin- 
burgh; Embleton, M D , Newcastle; Erichsen, Fleming, M.D, Bırming- 
ham; Foster, Birmingham, L. Fox, Bristol; T. Fox, M D, Fincham, 
M.D., Fuller, M D., Gee, M D, Gibb, M D , Hancock, G Harley, F.R.S, 
i aey M.D., Hawksley, M D, Haydeo, M D, Dublin; Head, B. 
icks, F.R.S., B. Hil, Holthouse, H Jackson, M D, G. Johnson, M D., 
H. Jones, F R.S , Kelly, M.D., Mackenzie, M.D., Mapother, Dublin, F. 
Mason, A. Meadows, W. Moore, Dublin, Nunn, J. W. Ogle, M.D., 
- Phillipson, Newcastle; Partridge, F.R S, Radcliffe, M D, Prichard, 
Br.stol; Rarsome, M D, Manchester; Hyde Salter, F.R 5, Sieveking, 
M D., Sunpson, Manchester; Smith, Aberdeen; Smith, St Bart's, ¥ 
Squire, Startin, Tatham, M.D., Swain, Devonport ; Swayne, Bristol ; Teale, 
Leeds ; H. Thompson, Tilt, M.D-- Spencer Wells, Soelberg Wells, Wheel- 
house, Leeds; Vernon, London ; A. Wiltshire, M D, Re. _ 


Frequent Supplements will be published during the year. 


“THOMAS, RICHARDS, 37, Great Queen Street, Long Acre. 
SS Se 
a is Just published, No, 16, price’ 6d. © 

THE, ACADEMY. 


td] : r 
A RECORD OF LITERATURE, LEARNING, SCIENCE, AND-ART- 


Reviews, Critical Notices, Liteary and Scientific Intelligence, 
Coirespondence, e 


v - 


e 


Subsenptions, 6s,for 12 Nos. post free, payable in advance. 
: Vol. I. price 6s, or 7s. 6d, in cloth. P 


-4 ga WILLIAMS AND NORGATE, 
14, Henrietta Street, Covent Garden, London ; 
and 20, şub Fredetick Street, Edinburgh. 
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Pa S o 
ELEMENTARY WORKS 
WILMAM BEACKWOOD & soys? ; 


; E ; 
NATURAL SGIENCE CLASS-BOOKS.%e 


A MANUAL OF ZOOLOGY, toe the use 


of Students, with & General Introduction®@on the Prinfiples of Zool-gy. By 
HenrY A@LEYNE Nicuotson, MD, DSc, M.A 


c 
“turer on Naura Hitstory insthe Medical School of Ei inburgh, Crown 8yo, 
t 


pp. 622, with 222 Engravings on Wood, price r2s Gd. è 9 

g ‘ By THE Same AuTuor, “we a 
TEXT-BOOK OF ZOOLOGY, for the use 

of Schools ü ; s z 


: > ‘ e 
Crown 8vo, with numerous Engravings on Wood, price 6s. % 


INTRODUCTORY TEXT -BOOK OFe 


GEOLOGY. By Davin Pace, LLD., FRSE, &a With Engravings 
on Wood and Glossarial Index Eighth Edition, 2s. 


ADVANCED TEXT-BOOK. OF GEQ4 


LOGY, Descriptive and Industrial “By the Same. With Engravings, and 


| Glossary of Scientific Terms. Fourth Edition, revise and enlarged 


75. G r 
GEOLOGY for GENERAL READERS, 


A Series of Popular Sketches in Geology and Paleontology. By the Same. 


| Third Edition, Enlarged. Price 6s, 


HANDBOOK of GEOLOGICAL TERMS, 


GEOLOGY, and- PHYSICAL GEOGRAPHY, By the Samg Second 
Edition, enlarged. 7s. 6d. 
of 


INTRODUCTORY TEXT - BOOK 
PHYSICAL GEOGRAPHY, Waith Sketch-Maps and Llustrations. By 
the Same. Fourzh Edition. 2s ; ~ © 


ADVANCED TEXT-BOOK of PHYSI- 
CAL GEOGRAPHY. By the Same. With Engravings. 3s.° 


A HANDY BOOK of METEOROLOGY. 


By ALEXANDER Bucuan, M.A, Secretary of the Scotush Meteorological, 
Society, A New Edition, price 8s. 6¢ cloth, with Engravings and Charts. 
L 


l GEOGRAPHICAL CLASS-ROOKS, æ 
MANUAL of MODERN GROGRAPHY, 


Mathematical, Physical, and Political, on a New Plan; emln@cifig a com- 
plete development of the River-systemsof the Globe, By the Rey. AL@x- 
ANDER Mackay, LUD, £ 
comprising Europe, 1s published, price 4s. 


By the Same. Seventh Edition, crown 8vo, pp. 304, price 35. 


OUTLINES of MODERN GEQGRAPRY. 


A Book for Beginners, By the Same. Ninth n, 18mo, pp. 112, 
price xs. ; o 
SCHOOL ATLASES 

By A KEITH JOHNSON, LL@, &c.' © ° 


Author of the “ Royal Atlas,” the “ Physical Atlas,’ &c. 
j LMPROVED EDITIONS. 


ATLAS OF GENERAL AND DESCRIP- 
TIVE GEOGRAPHY. A New and Enlarged Edition, fa to the best 


Text-books; with Geographical pees brought u 
publication.&26 Maps, clearly and unifo 


imp, 8vo. Half-bd , 125. 62. : 


ATLAS OF PHYSICAL GEOGRAPRY. 


Illustrating, m a Series of Original Designs, the Elementary Facts of 
Grotocy Hyprocrarsy, METEOROLOGY, and NATURAL History. A 
New and Enlarged Edition, containing 4 new Maps and Letterpress 20 
Coloured Maps. Imp. 8vo. Half-bd,s25 62. e 


ATLAS OF ASTRONOMY. A New and 


Enlarged Edinon. 2r Coloured Plates. With an Elementary Survey of the 
Heavens, designed as an accompantment to this Atlas; by ROBERT GRANT, 
LL.D., &c , Professor of Astronomy and Director of the Observatory in the 
University of Glasgow. Imp. 8vo. Half-bd, 12s 6d, 


ATLAS OF CLASSICAL GEOGRAPHY. 


A New and Enlarged Edition. Constructed from‘the best materials, and 
embodying the results of the most recent investigations, aécomp by a 
complete Inpey or Pracus, in which the proper quantities are given UY T, 
Harvay and E Wors.ey, MM A. Oxon. 23 Coloured Maps. Imp. 8vo. 
Half-bd., ras. 6d. 


ELEMENTARY ATLAS OF GENERAL 
AND ‘DESCRIPTIVE GEOGRAPHY. For the use of Tunior Classes; 
ae nga Map of Canaan and Palestine, with General Index 8yo, half- 

ound, 5$. 


ly printed m colours, with Index. 


NEW ATLAS FOR PUPIL TEACHERS, 
DPHE HANDY ROYAL ATLAS, 45 Maps 


clearly printed and caf®fully coloured, with General Index- Impe gto, price 
A2 1285, 64, ha'f-b@und morocco, 6 
« 
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ELEMENTSofMODERNGEOGRAPHY., 


to the time of > 


&c., Lec-* - 


>: 


FRGS. A New Edytiĝn. Ihe first portion, ə 
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ee MACMILLAN & CO’S SCIENTIFIC 


a 5 p 
e SGIENTIFIC MANUALS. 


s. 

Ir is thg intention of the Publishers to produce a complete 
series of Scientic Manuals, ¢ftording full and aceurate elementary 
information, conyeyed in clear and lucid English. The authors} 

@2re well known as among the foremost, men of their Several de- 
partments and their names form a ready guarantee for the high 
chgracter pf the books. Subjoined ıs a list of those manuals! 
that have already appeared, with aghort account of each. Others ; 
aein active preparation; and the whole will constitute $a 
standard series specially adapted to the requirements of beginners, . 

© whether for private study or for school instruction. e. } 
ASTRONOMY. — By the Astronomer 


a ROYAL. -POPULAR ASTRONOMY. With Illustrations. By G B.° 
RY Astronomer Royal, Sixth and cheaper Edition, 18mo. clothy 4s. 6d. 


“ Popula Astronomy in general has many manuals, but none of them 
supgrsede the Six Lectures of the Astronomer Royal under that title. Its 
speciality 1s the direct way 1m which every step is referred to the observatory, 
and in which the methods and instruments by which every observationt s 
made are fully described. This gives a sense of solidity and substance to ' 
astronomical statements which is obtainable in no other whRy.”— Guardian. 

* 


° TRONOMY.—Mr. LOCKYER’S ELE- 


MENTARY LESSONS in ASTRONOMY. With Coloured Diagram of 
the Spectra of the Sun, Stars, Nebulæ, and numerous Illustrations, By J. 
NORMAN LOCKYER, F.R.S. Sixth Thousand. 18mo. ss. 6d. ` 


* @ “The book is full, clear, sound, and worthy of attention, not only as a 
popul@ exposition, ‘but as a scientific index." —d thenaunt. 


“ An admirable text-book. Those who do not know much of the science 


could not find a better and more accurate guide.” —Jfssenn2. 
a 


-, QUESTIONS ON THE SAME FOR 
$ SÇHOOLS. By J. FORBES ROBERTSON. 1s. 6a. 


“PHYSIOLOGY «—Professor HUXLEY’S 


LESSQNS in ELEMENTARY PHYSIOLOGY. With numerous Illus- 
a trahons, Fourteenth Thousand, 18mo. cloth. 4s. 6d. 


- " Itis a very py! book, but pure goldthroughout. There is not a waste 
sentence, or a supertiuous word, and yet it is all clear as daylight. It exacts 
close attention from the reader, but the attention will be repaid by a real 

@ acquisition of knowledge. And though the book is small, it manages to 

e ouch on some of the very highest problems The whole book shows 
pow true it is that the most elementary instruction 1s best given by the 

ghest iii i science.” 


w Guardian, 
“© QUESTIONS ON THE SAME FOR 
— SCHOOLS. By é ALCOCK? M D. 15. 6g, 


BOTANY. — PROFESSOR OLIVER'S 


LESSONS IN ELEMENTARY BOTANY. With nearly Two Hundred 
Illustrations, Tenth Thousand. 18mo. cloth, 4s, 62. 


a @ «© æ € 


+ 


© 
“To this system we now wish to direct the attention of teachers, feeling 
satisfied that by some such ourse alone can any substantial knowledge of 
plants be conveyed with certainty to young men educated as the mass of 
ur medical students have been We know-of no work so well sunted to 
rect the botanical pupil's efforts as that of Professor Oliver's, who, with 
« views so practical, and with great knowledge, too, can write so accurately 
and clearly.” Natural History Review, 


CHEMISTRY. — Professot ROSCOE’S 


-LESSONS IN ELEMENTARY CHEMISTRY, INORGANIC AND 
ORGANIC. With Numerous Hlustrations and Chromo-Litho. of the 
Solar Spectrum, and of the Alkalies and Alkaline Earths. New Edition, 
Twenty-first Thousand, 18mo. cloth. 4s 6d. 


“A small, compact, carefully elaborated, and well-arranged manual,”—. 
s Spectator. 5 

“* It has no rival in its field, and it can scarcely fail to take its place as the 

w éemt>book at all schools where chemistry is now studied," —Chemical ‘News. , 


4 


POLITICAL ECONOMY FOR BEGIN- 
NERS. By MILLICENT GARRETT FAWCETT. With Questions. 


x8mo. 2s, 


LOGIC.—Professor Jevons’ Elem&ntary 


LESSQNS IN LOGIC: Deductive and Inductive, with Copious Questions 
and Examples, and a Vocabulary of Logical Terms, 18mo. 3s. & 
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MANUALS FOR STUDENTS. ` 


AN INTRODUCTION TO THE OSTE- 


OLOGY OF THE MAMMALIA. Being the @ubstance of the Course of 
Lectures delivered at the Royal®College of Surgeons of England in 1870 
By W. H FLOWER, E.R.S., F.R.C.s Hunterian Professor of Compara- 
tive Anatomy and Physiology. Waith Mlustrations. Globe 8vo. 7s. Gd. 

i [Thes day. 


THE STUDENTS FLORA OF THE 
BRITISH ISLANDS. By J. D. HOOKER, @.B, F.R.S, M.D, 


"D.C L, Director of the Royal Gardens, Kew. Globe 8yo ros. 6d. 


The object of this work is to supply students and field-botanists with a 
fuller account of the Plants of the British Islands than the manuals hitherto 
im use aim at giving ‘Lhe Ordinal, Generic, and specific characters have 
been re-written, and are to a great eatent original, and drawn grom hving or 
dried specimens, or both. i g 


FIRST BOOK OF INDIAN BOTANY, 


By Professor OLIVER, F.R.S, FL.S., Keeper of the Herbarium an i 
Library of the Royal Gardens, Kew, and Professor of Botany in University 
College, London’ With rumerous Illustrations, Globe 8vo price 6s. 64. 

“In nothing is Prof Oliver's book more satisfactory than the success with 
which, within so small a compass, it illustrates the vast and varied botany of 
Inda Such a work has long been wanted by amateurs and college pro- 
fessors, and students m India.” —A theneune. 

“Will enable the learner at onze to master the elements of. his study, and 
toapply his new knowledge to a practical examination of the plants and 
flowers that meet hag eye in any part of India."—A Hen's Indian Mail. 


Other Volumes will follow. 


By G. B. AIRY, Astronomer Royal. 


ON THE ALGEBRAICAL AND 


NUMERICAL THEORY OF ERRORS OF OBSERVATIONS AND 
here COMBINATION OF OBSERVATIONS. Crown 8vo. cloth. 


UNDULATORY THEORY OF OPTICS. 


Designed for the Use of Students in the University. New Edition. Crown 
8vo cloth, 6s. 6d, ; 


The plan of this tract has been to include those phenomena only which 
admit of calculation, and the mvestigations are applied only to phenomena 
which actually have been observed. 


ON SOUND AND ATMOSPHERIC 


VIBRATIONS. With the Mathematical Elements of Music.—Designed 
for the Use of Students of the University. Crown 8vo, gs. 


‘By HUGH GODFRAY, M.A. 


; B 
A TREATISE ON ASTRONOMY, for 

the Use of Colleges and Schools By HUGH GODFRAY, M.A. Mathe- 

matical Lecturer at Pembroke College, Cambridge, 8vo. cloth. res. 6a, 


' AN ELEMENTARY TREATISE ON 


THE LUNAR THEORY, with a Brief Sketch of the Problem up to the 
time of Newton. By HUGH GODFRAY, M.A. Second Edition, revised 
Crown 8vo. cloth. 5s, 6d ` 


PROFESSOR ROSCOE’S “SPECTRUM 


ANALYSIS” Lectures delivered in 1868, Waith Appendices, Chromo-litho- 
graphs, Maps, and upwards of 7o Illustrations, Medium 8vo. 21$, 


\ 

Westminster Review.—“ The lectures themselves furnish a most admir- 
able elementary treatise on the subject, whilst by the insertion in appendices. 
to each lecture of extracts from the most important published memoirs, the 
author has rendered it equally valuable as a text-book for advanced stu- 
dents ' 


AN ELEMENTARY TREATISE ON 


THE PLANETARY THEORY. With a collection of Problems. By 
C. H. H. CHEYNE, M.A. Crown 8vo, clagh. 6s. 6d, P 


In this volute, ‘an attempt has been made to produce a treatise on the 


| Planetary theory'which, being elementary in character, sh@uld be so far 


complete as t6 contain all that is usually required by Students in the Univer- 
sity of Cambridge. e 


_THE EARTH’S MOTION OF ROTA- 
TION, ByC. H.H.LKHEYNE, M.A: Crown Bvo, 3s. 6d, 


The first part of this work consists of an application of the method ofethe 
variation of elements to the general probleiy of rotation, In the second 
part the general rotation formulz are-applied to the particular case of the 
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ti ce met pe 


; OBSERVATORIES, EQUATORIAL TELESCOPES, ASTRONOMICAL “GLOSKS, LEVERS, ETO, 


j kG 


COOKE & SONS,- . © *: 


Opticians to H. R, H. the late Prince Consort, the Royal Family, and Her Mejemy's Home aes Indian G oBermnents, ; 


. BUCKINGHAM WORKS, YORK ^O %7 


è Illustrated Catalogues of Observatories, Equatorial and all other déscriptions of Telescopes, Astronomical Clocks, Theodolites,. Levels, - 


Clinometers, Gold Band Aneroids, &c., manufactured by T, COOKE and SON 





. BALFOUR’S BOTANICAL WORKS, 


° cLASS- BOOK OF BOTANY, being an 


Introduction to the Study of the Vegetable Kingdom, with 1800 [ustrations 
Third and Cheaper oe demy 8vu, price 21s. ad 


- 


MANUAL OF BOTANY: An Titrodacs 


tion to the Sufdy of the Structure, Physiology, Be: Clas ification of Plants 
Crown 8vo, With 820 Illuserations. Price ras. Gel. 


II. 
OUTLINES OF BOTANY, with nearly 


“eee illustrations, Fcap. 8vo, price ss 
`Y 


Iv. 


ELEMENTS OF BOTANY, for the Use 


of Schools with 427 Hlustrations. g 8vo, price 3s. Gd. 


THE BOTANISTS COMPANION; or 


Directions fur the Use of the Microscope, &c. Crown 8vo, price 2s. 6d, 
VI 
THE FLORA OF EDINBURGH, with 
Map Fcap. 8vo, price 3s d. 
a By J. H. BALFOUR, A M, M.D, F.R.S., 


Regius Keeper of the Royal Botanic Gardens, and Professor of Medicine 
and Botany in the University of Edinburgh 


r 
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In feap 8vo, cloth, price 3s, 6d, 


METEOROLOGY. By Sir J. F. W. 
HERSCHEL, Br, &c. 

CONTENTS : — Aurora Borealis— Balloon Ascents—Clouds—Cold—Dew 
Dust-—F ogs--Gulf Stream — Hail — Heat—Hoar Frost —Ice—Icehergs — 
Lightnng—Meteorolites—Mirage—Mist— Moisture—Rain—Rainbow— Sea- 
sons+-Snow-~Thunder~Volcanoes—Water—Wind, &e, &e, 


By the same, in crown 8vo, Third Edition, price ss. 


PHYSICAL GEOGRAPHY OF THE 
PERNE Edinburgh : ADAM and CHARLES BLACK. 


Just ready, in crown 8vo, with Maps, 7s. 


THE DAILY NEWS WAR 
SPONDENCE, 1 Edited, with Notes and Comments, forming a con- 
“unuous Narrative of the War between Germany and France. 


i MACMILLAN & CO., London. 


Second Edition, with Index, crown 8vo, pp. 336 price 4s. 


FACTS AND DATES, or the Leading 


Fvents of Sacred and Profane History, and the Pinapa Facts in the Various 
Physical Sciences; witha'bnef Introduction to each Section , the memory 
being aided by a ‘simple and natural method For Schools and Private 
Reference. By the Rev. ALEX. MACKAY, LL D, FRC.S,, author of 
«A Manual of Modern Geography, Mathemitical, Physical, and Political,” 
“Elements of Modern Geography,” &c. 


W. BLACKWOOD & SONS, Edinburgh and Loudon. 
*.* This work, the result of many years’ earnest application, is specially 


adapted to Advanced Classes in Schools, to Candidates for the Civil Service, 
‘aud to Ladies’ Schools. 


“The work will certainly prove very useful to students ” 
Limes, @ 4 


Educational 


“Each séction is prefaced wath a succinct and valuable introduction.” — 
Britnh Quarterly Review. 


“ There are certainly the elements of a very desirable auxiliary to siden 
and genera] readers in the first portion of Dr. Mackay’s volume.”-—A lina 
MCLEE 


“The chief feature is an extremely simple system of Mnemcenics, by means 
of which a few appropriate words attached to each et or event, are made 
to carry with thenya string of figures.” —Guardran. 


igs ‘Great care has been takengto bring the volume in all respects to the point 
which the material and historical Sciences have at present reached," — London 
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Ş may be had on apphcgtion to thes\Warks. . 





* Now ready, in yal 8v0, with 132 Hlustratfens, 25S. 


TRAVELS IN.THE AIR: A. Popular, 


Account of Balloon Voyages and Ventures, with Recent Attempts to ace@pm- 
plish the Navigatien of the Air. + 
o By J. GLAISHER, of the Royal Observatory, Greenwich. e 


RICHARD BENTLEY, New Burlington Steet ot. 


ee 


3 This day, demy 8vo, with ṣo Illustrations, 21s 


‘THE RECOVERY OF JERUSALEM; 


an Account of the Recent Excavations and discoveries in the Holy City, B 
Captain WILSON, R E, and Captain WARREN, R. Nih an Intr 
ductory Chapter, by Dean STANLEY. ~ 


RICHARD BENTLEY, New Burlington Streets 





Now ready, in demy 8vo, with 200 Tllustrations, tos. 6d. 


A NE AND CHEAPER EDITION 
OF THE HEAVENS: an Illustrated Hand-book of Popular Astronomy 
By AMEDEE GUILLEMIN. Edited by J. Norman Lockyer, F.R.A.S. 


RICHARD BENTLEY, New Burlington Street, `` @ 


it 





~ 


In crown 8vo, with 48 Illustrations, 5s. 


THE MARVELS OF THE HEAVENSs 


on the French of FLAMMARION. By Mrs. LOCKYER, “Trenslator 
f “The Heavens.” 


RICHARD BENTLEY, New Burlington Street. ° 





Just published, feap. 8vo, pp. mae te oh, with 154 [flustratrons, price 
3S, 


ELEMENTARY NATURAL PHILO- 
SOPHY. being a Course of Ni me Lectures, specially adaptec for the MÈ of 
Schools and Junior Students. By J CLI REON WARD, Fé $, Associate 
of the Royal School of Mines, of Her Majesty’s Geologi@tl Survey, 


$ 


London. TRUBNER & CO., 8 and 6o, Paternoster Row. e 


POPULAR ILLUSTRATIONS OF TH 


LOWER FORMS OF LIFE; Illustrated. Comprising—I. The Prato- 
ll, The Protozeon. Ill. The Coelenterata. By C. R. BREE, 
ILD,FLS, F.Z S , Semor Physician to the Essex and Colchester Hospital, 
author of “ Birds of Europe not observed:in the Brith Isles,” &c. Price 59 


l London: HORACE COX, 346, Strang 
Six Medals ar warded-to J; S. fry & Sons. 


EXTRACT OF c'o C OAc 


Manufactured by = - ə < 
T S. FRY AND SONS. = 


This very ee eeable preparation, consisting exclusively of choice Cocos 
Nibs, deprived of the superfluous oil, 1s guaranteed to be perfectly pure, and 
can be strongly recommended to those whose®state of health renders a light 
diet essenti al or whose nervous system would be clei affecteu by the 
use of tea or coffee - pi 


A sample sent post free on application, Bristol, and at 252, City Road, | 
London, E C. ; 
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JOSEPH GILLOT?S 


STEEL PENS. 
Sold by al! Dealers th:roughont the World, 
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— Seni: ATE boin gi about three eas the stren 
of the Homcopatince Coconas nnd French Chocolates, ordinarily sü ie 9 
swtable for the weakest stomach owing to two-thirds of the Fatty 


Matter, which forms &0 per cent. of the Nib. beingremoved. **The rich- 
hess 1s tus overenme in a munner far preferuble to the mmpoverishment 
ot the Cocoa by dilution or Adulteration "--The Lancet, - ‘‘ Cocon treated 
thus will, we expect, prove to be one of the mont nutritious, digestibie, 


Weekly Review * e and 1estoratiye of drinks.’ —Brifteh Medteat Journal, 4 $ 
» 6 Saat 
Re es ae ee he ae Bee ea oe 
Prusted by R. CLAY, Sons, & TAVLOR, at 7 and 8. Bread Street Hill,-in the City af London, and published ty MACMILLAN & Cn, > 
` ® 4 e at the Office, 16, Bedford Street, Covent Gardem, —THurspay, Jan 12, 1871 e 
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i Ss f í OF Naiuve trusts the mind which builds for aye. ”—WoRDSWORTH Mix : e at ae 








No. d, VOL. 3] 


THURSDAY, JANUARY 19, 1871 ' 


[PRICE FOURPENCE 





æ 
i _Reftistered asa Newspaper at the Géneral"Post Office) 





LONDON ` 
* @icus — INSTRUCTION IN PRACTICAL CHEMISTRY —The 
* Chemical Laboratory, under the directian of Professor HENRY E ARM- 


STRONG, Ph D., C.S., 18 now open for the .recéption ot Students requir- 

ing Jnstructton in Analytical Chemistry and the Methods of Onguinal 

lavest gation.g The Evzninc Crass for Elementary Chemical Analysis’ 
4 will commence Sisal on February rath, and will meet three times a ‘weel:! 
o (Moncay, Wednesday,-and Friday), irom 6 9 Srm during the rii of 
, Febyuary, March, April, dod May. 


Swadents wishing tó join this Class are ee to call on the Professor 
on or before Sagurday, February erth.” Every Student must be nominated, 


by x ks at -7 + 
-t Fres For Sons of Propr. etors, Two Gu'neas ; for other Students, Three 
* Guineas. . ; Ai 
i ~ e è `` By Order, gr, ime a 


January, 187: THOMAS PIPER, Hon Sec. . 


Ta ROYAL COUNCIL óf EDUCATION. —' 
EXPERIME L LECTURES and Demonstrations on the SCIEN-, 
TLFEIC SUBIJE of the above examinations.can.be attended in „classes! 

@ or privately, at the SEENI ERS COLLEGE Laboratory and Clasş-rooms,! ; 
Telegvanhy 8 and Photography- ree me considered, Fees moderate. ~ Apply 
» to Pro E. V, GAR NER, S.A., t. Berñers Street W, 








_ ` BCHOOL OF CHEMISTRY, | 
20, GREAT MARLBOROUGH STREET, | 
LONDON, W. yt A 

_ Direcrep sy ARTHUR VACHER.. - 


PROFESSOR DUNCAN, F.R.S., will! 


` Lecture at King's College, Strand, on The Principlesof Geology and Palæ- 
ontology during-the Lent, Easter, and Michaelmas Terms The Course ot 
po Lectiires will open on D ak January 28th, at 11 30 o’clack, and will 
e continted every Saturday at the same hour. The Lectures will be open, 
to any one paying the fee, £3 3. ‘od. For Syllabus, &c., apply to the Sec- 
- retary, King's College., ~. i i 
4 
} 


MICROSCOPIC MARVELS. — African 


AND PERUVIAN SANDS, consisting of an infimte variety of beautiful 

em-like Minerals. Also the Microscopic RAINBOW, the most in- 
teresting and brilliant combination of ever-changing nuntte’ colours 2s. or’ 
both for 42 stamps, post free. These specimens are pronounced the most’ 
charming objects yet seen under the.Microscope, and their choiceness renders, 
them invaluable to collectors. Prepared and Sold only by Mr. WATSON, 
24, Warwick Place, Leeds. i 
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NEW EDITION OF JUKES! MANUAL OF GEOLOGY.- 
~ Jn the pres, in crown 8vo. 


NEW EDITION OF JUKES:? MANUAL 
OF GEOLOGY, by ARCHIBALD GEIKIE, -RS., Director of the |* 
Gedlogical Survey of Seotlan ‘ 


-Eduburgh: ae & “CHARLES BLACK. i 


- e mt 


= y ee ee 


i ® 
+» z C] m 
ii i e 


p 


bien 2 se 7 TAN Bagh ata: Betsrest 





INSTITUTION, Finsbury. THE EDINBURGH REVIEW, 


.~  -“No.CCLXXT,” ` 


January, is just poe ` ae S 


- * ae 


Con: TENTS i i 
. T. Fiance, - . sos ee 
: iL.—Lives ot Rostim and Berlioz, -~ apa eS 
J11.—Business of the House of Comneoms. - nO 
IV.—Kaye’s History of the Sepoy War. a Rie oon 
‘ V.~—Facts and Fables'at the Admiralty. wed Gal, 
VI —Laugel’s Problems of Nature and Life - å 
VII.—The Foreign Relations of China. ` Se FE eS 
- VITI —The Military Forces of the Crown. o o nop- T, 
` [X.—Morris’s Earthly. Paradise, Cl PP my: orig ws 


X , &.—The Treaties af 1855 and 1867. 
London : LONGMANS & co. Edinburgh; A. and c BLACK. 


LATEST EDITION of HERSCHEL’S OUTLINES of ASTRONOMY j 
` Jn 1 Vol 8vo, I pp. 782, with 9 Plates, price 18s. 


' OUTLINES OF “ASTRONOMY. By.Sir 
JOHN F. W. HERSCHEL, Bart., KLH , &c. Tenth Edition. Corrected 
and brought up to the Present State ot Astronomical Knowiedge .. . - 


"Sir J. -Herschel’s Outlines of Astronomy is a book without which no 
‘professional or athateur astronomer can consider his hbrary complete; and a. 
a work of reférence and authority, considering the emment position attained 
in the science, by its author, its ciaras are very great indeed. ~ 4 stronomical 
Register, r A i 


London; LONGMANS, GREEN, ‘& CO., Paternoster Row. ` 
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GANOT’S PHYSICS, BY PROFESSOR ATKINSON.’ 


tapae 8vo, pp goo, with Plate and 698 Y oadou; a rss, The Fourth 


_ Edition, revised and enl arge 


ELEMENTARY “TREATISE on PHY- 


SICS, Experimental and Applied, for the .use of Colleges and Schools. 
“Translated and‘ Edited from Ganor'’s Eléments de Physique (with the 
Author's sanction) by E ATKINSON, Ph D.;F. CS., Prot. of nee 
Science, R.M. Coll. Sandhurst. ..-- 


London: LONGMANS, GREEN, & CO , Paternoster Row, 








Just ready, in crown 8vo, Y Maps, 7s. 64, ta ‘3 


THE DAILY NEWS WAR CORRE- 
SPONDENCE, 1870. Edited, with. Notes and Comments, formifg’a’ con 
tinuous Narrative of the War between Germany and France. 
iis i . MACMILLAN - &.CO., Londons .. 1. 7 
OOTA OU 

- SCIENCE LECTURES for the PEOPLE? 


Now réady, in Illuminated Cover, price Sixpence, FIVE LECTURES by 
Professors Huxiey, Roscor, Huccins Dawkins, and ALB. Warp, de- 





“}iveredén the Hulme-Town Hall, Mancheiter, 3870. Each of the abgre can 
_also be had separately, price 1d. each, ` po 4 
~ Manchester: J OHN_HEYYOOD. z: - « e 
e London: SIMPKIN,. MARSHALL & CO. # 
y ; <2 
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BOOKS 


. By Sir SAMUEL W.,BAKER, F.R.G.S9 


% 


OF TRAVER, NATURAL HISTORY; ETC. 


® = 
THE ALBERT NYANZA GREAT BASIN of the 


NILE, and Exploration of the Nile S@urces. New and Cheaper Edi- 
tion, with Portraits, Maps, and Illustrations. 2 Vols. crown 8vo, 165. 
Cheap Edition in One Vol, crown 8vo, with Illustrations, 7s €d, s 


e I ° : 

THE NILE TRIBUTARIES of ABYSSINIA, and 
the Sword Huntets of the Hamran Arabs. With Portraits, Maps, and 
Illustrations, Fourth and Cheaper Edition in One Vol. crown 8vo, 


+ 


By Mra ALFRED RUSSEL WALLACE. 
THE MALAY “ARCHIPELAGO; The Land of 


+ the Orang-ytan and the Bird of Paradise. A Narrative of Travel, with 
Studies of Man and Nature, 2 Vols. crown 8vo, with 9 Maps and 50 
_ Tilustrations. * Second Edition, 245, ; 


CONTRIBUTIONS to the THEORY of NATU- 


“RAL SELECTION. A Series of Essays by ALFRED RusseL WAL- 
LACE Ciown 8vo, 8s. 6a. , 


` 


e Whatever may be the opinions of readers with regard to this strangely 
fascinating volume, there can be no doubt of its value in explaining and con- 
necting a variety of facts ia Natural History, which are too generally regarded 
as inexplicable anomalies "—Z.vasniner. 


By the Rey. HUGH MACMILLAN. 
HOLIDAYS on HIGH LANDS; or, Rambles and 


Incidents in Search of Alpine Plants. Extra fcap. 8vo, 6s. 


BIBLE TEACHINGS in-NATURE., Fifth Edition, 


extra fcap 8vo, G% e 


FOOT-NOTES from the PAGE of NATURE. Fcap. 


8vo, with Illustrations, ss, a 


THE TRUE VINE; or, The Analogies of Our 
Lord's Allegory. Globe 8vo, 6s - [Ynot published 


SIR C. W. DILKE'S “GREATER BRITAIN.” 


A Record of Travel in English-speaking Countries during 1866-67. 
-- With Illustrations. Fifth and cheaper Edition. Crown 3vo, 6s 


The BRITISH EXPEDITION in ABYSSINIA. 


Compiled from Authentic Documents By Captain H. M. Hozier, late 
Assistant-Malitary Secretary to Lord Napier of Magdala. 8vo, gs. 


OBSERVATIONS on the GEOLOGY and ZOO- 
LOGY of ABYSSINIA, made dunng the Progress of the British Ex- 
pedition to that Country in 1867-68. By W. T. BLanrorp, late Geologist 
X the Expedition. ‘8vo, with Coloured Hlustrations and Geological 

ap, 218, 
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PERSONAL NARRATIVE of a- YEAR'S 
JOURNEY through CENTRAL and EASTERN ARABIA in 
18623 By W Grrror> PALGRAVE, Fifth and Cheaper Edition, with 
Map and Plan. Crown 8vo, 6s. ` 


THE POPULATION of an OLD PEAR TREE; 


or, Stories of Insect Life, From the French of E, Van BRUYSSEL, 
Edited by the Author of “The Heir of Redclyffe.” Crown 8vo, with 
Illustrations by Becker, 6s. 


SCENERY of SCOTLAND, Viewed in Connection 


with its Physycal Geology. By ArcHisaLo Grixin, F.R.S, With 
Illus#rations and a New Geological Map. Crown-8vo;10s. 6d. - 


“Few things could'be more delightful than a Scotoh tour, with Mr, 
Gekies b&k im the knapsack, Guardian. oF 


STATION LIFE in NEW ZEALAND. By Lady 
BARRER Crown 8vo, with Coloured Frontispiece, 7s. 6d. 


“ We have never read & move truthful or a pleasanter little hook,” — 
Atheneum, 


A 


-= 


° 
© “One of thé freshést and most pleasant little Books of the kind that has 


been published for a long g@me.”~—Dazly Telegraph. 


GLAUCUS; or, The Wonders of tfe Shore ~ By 


e Rev. Canon Kincs.ey Fourth Edition, corrected and enlarged, 
% with Coloured Illustrations, Extra fcap. 8vo, gilt edges, ss. 
® , 


e MACMILLAN & CO,,-LONDON. ° 
4 
2 < A 


LShortly, = 


+ 


MACMILLAN: & 00'S ‘NEW BOOKS, ” 


r , 
“.  Second@fidition, revised and enlargeg. o 


A DIGEST OFe FACTS RELATING 


to the Treatment and Utilisatien of Sewage. By W, H. CORFIELD, M.B., 
Professor of Hygitne and ®ublic Health, University College, London. 8vo, 
75. Öd. è p o [n afew days. 


Bg @ y 
PROFESSOR; HUXLEY’S PAY SER- 


ESSAYS SELBCTED FROM’ PRO- 
PrgSOR HUXLEY’S “Lay Sermons, Addresses nd Reviews” 9 


MONS, ADDRESSES, and REVIEWS. 8vo, 10s. Gd. o o 


. : 
AT LAST: or, A CHRISTMAS in the 


WEST INDIES, By the Rev. Canon, Kincstey. With Numerous 
Ilustmtigns. “is ‘ “Cin the Press. 


ad 53 
ON THE GENESIS OF SPECFES. By, 


ST. GEORGE MIVART, F.R S. With Numerous Illustrations Grown 
8vo, cs. ' ~ [Now ready. 


TALEY OF OLD JAPAN. Translated; 


with copious Explanatory Introductions and Comments. BY A, B. MIT- 
FORD, Second Secretary tothe British Embassy at Yedo. With 40 full-page 
illustrations, Drawn and Engraved by Japaness Artists. 2 vols. crawn 8vo, 
handsomely bound. : ~f Shortly: 


THE BEGINNINGS OF LIFE: In- 


t 


cluding an account of the present State of the ‘Spontaneous Generatio®’ ° 


Controversy. By H. CHARLTON BASTIAN, M D., FRS, Professor 
of Pathological Anatomy in University College, London. [Zx the Press. 


BODY AND MIND: An. Inquiry info 
their Connection and Mutual peauence g acially in reffrence to Mental Dis- 
orders; being the GULSTONIAN L oak URES for 1870, delivered before 
the Royal College of Phymcians, With Appendix. By HENRY MA@DS- 
LEY, M.D, London. ` Crown 8vo, ss. = ~ . [Fuss dbl igtte d. 

æ - + ra C - k e 1 


5 d : 
A TREATISE ON  MAGNET?SM.-; 
Designed for the Use of Students in the University, By G. B. AIRY, ås- 


tronomer Royal. Crown 8va, 95, [Fust ready, 
e r 


FINE ART: A Sketch of its- History, 


Theory, Practice, and Appheation to Industry, Being a Course of Lectyres - 


delivered at the University of Cambridge: By Sr M. DIGBY WYATT, 


MA., Slade Professor of Fine Art 8vo, 10s, 


PROFESSOR SEELEY’S LECTURES: . 


AND ESSAYS. 8vo, ros. 6d. 


Con'rents: Roman Impenalism, 3 Lectures—M{ilton’s Political Opinions 
—Milton’s Poetry—Elementary Principles in Art—Liberal €ducanon in 
Uaiversities--English for Schools—The Church as a Teacher of Morality— 
The Teaching of Politics. 


A COMPARATIVE GRAMMAR of the 


TEUTONIC LANGUAGES, Being at the same time a Historical Gram- 
mar of the English Language, and comprising Gothic, Anglo-Saxon, Marly 
Enghsh, Modern English, Icelandic (Old Norse), Danish, Swedish, Old 
High German, Middle High German, 

Frisian, and Dutch. By JAMES HELFENSTEIN, Ph.D. 8vo, 18s! 


+ 7 s. F 
MACMILLAN'S SCHOOL CLASS BOOKS. 


LESSONS in ELEMENTARY PHY- 


SICS. By BALFOUR STEWART, LL.D , F.R.S., Professor of Natural 
Philosophy in Owens College, Manchester. 18mo , with Numerous Illustra- 
tions and Coloured Diagram, 4s. 6d. 


THE ILIAD OF THE EAST: A Selec- 


tion of Legends drawn from Vavtnuxt's Sanskrit Poem, the Ramays—By 
FREDERIKA RICHARDSON. Crown 8vo, 7s. 6d. : 


A SKETCH of the LIFE and WRITINGS 


of ROBERT KNOX (the Anatomist). By his Pupil and Colleague, 
HENRY LONSDALE, Crown 8vo, with Portrait, 8s. Ga. 


New and Cheaper Edition, revised and enlarged. 


THE HOLY ROMAN EMPIRE. By 
J. BRYCE, B.C.L., Megius Professor of Civil Law, -Oxford. Crown 
.. MACMILLAN & .CO, LONDON. i 
® 
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Modern German, Old Saxon, Old 


Fe 


t 


e o XORMAN LOCKYER, F.R.S. Sixth Thousand. 18mo.'5s. 6d. 


@ ROYAL. -POBULAR ASTRONOMY. With Illustrations 


é = 
e* d j 


Fan, I9, 1871] : 
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"fe MACMILLAN 


® e oa 5 
- SCIENTIFIC MANUALS. 


Ld 
Iris the infention of. 
series of Scientjfic Manuals, aftording full and accurate elementary 
information, conveyed in clear-and lwid English: e The authors 
are well®kgiown as among the foremost men of their several de- 
partments ; and their names form a ready guarantee for the high 
character of the pooks.” Subjoiged is a list of those manuals 
hat have already appeared, with a short account of each, Gthers 
are in active preparation; and the whole will constitute a 
standard. series specially adapted to the fequirements of beginxfrs, 

whether for private study or for school instruction. 
ASTRONOMY. — By the Astronomer 


By G. B. 
TRY, Astronomer Royal. Sixth and cheaper Edition. 18mo. cloth. 4s. 6d, 


# Popular Astronomy in general has many manuals, but none of them 
supersede ths ‘Six Lectures of the Astronomer Royal under that title, Its 
speciality 1s the direct way in which every step is referred to the observatory, 
and in which the methods and instruments by which gey observation! s 
made are fully described, This gives a sense of solidify and substance to, 
astronomudal statements which is obtainable in no other way,” — Guardian. 


ASTRONOMY.—Mr. LOCKYER’S ELE- 


MENTARY LESSONS in ASTRONOMY. With Coloured Diagram of 
the Specta of the Sun, Stars, Nebula, and numerous Illustrations. By J. 


“he book is full, clear, sound, and worthy of attention, not only as a‘ 
populayexposition, but’as a scientific idey.” -=A fengum. 
t An admirable text-book. Those who do not know much of the science 
“could not fied a better and more accurate guide,” ~-MMuseunt. 
A 


.QUESTIONS ON THE SAME FOR 
SGHOOES. By J. FORBES ROBERTSON. 1s. 6d. , 


o - x 
PHYSIOLOGY.—Professor: HUXLEY’S 


« LESSONS-m ELEMENTARY PHYSIOLOGY. With numerous Illus- 


trations, Fourteenth Thousand. 18mo. cloth. 4s. 6d. 
fa 


6 ` 

“Itis a veny small book, but pure gold throughout. There is not a waste 
sentence, or a superfluous word, and yetitis all clear as daylight. It exacts 
close attention from the reader, but the attention will be repaid by a real 
acquisition of knowledge. And though the book is small, it manages to 
eouch on some of the wry highest problems. .... . The whole book shows 
how true it Eat the most elementary instruction 1s best given by the 
highest masters Many science.”— Guardian. : 


@UESTIONS GN THE SAME FOR 
SCHOOLS. By T, ALCOCK, M.D. as. 6d. 


BOTANY. — PROFESSOR OLIVER'S 


LESSONS: IN ELEMENTARY BOTANY.: With nearly Two Hundred 
#llustrations.e Tenth Thousand. 18mo. cloth. 4s. 6d. 


° 

“To this system we now wish to direct the attention of teachers, feeling 
satisfied that by some such course alone can any substantial knowledge of 
pants be conveyed with certainty to young men educated as the mass of 
our medical students have been. We know of no work so well sunted to 
direct the botanical pupil's efforts as that of Professor Oliver's, who, with 


. views so practical, and with great knowledge, too. can write so accurately 


and clearly.” Natural Liistory Review. å 


CHEMISTRY. — Professor ROSCOE’S 


LESSONS IN ELEMENTARY CHEMISTRY, INORGANIC AND 
ORGANIC. With Numerous Illustrations and Chromo-Litho. of the 
Solat Spectrum, and of the Alkalies and Alkaline Earths. New Edition. 
‘Twenty-first Thousand, x8mo. cloth. 4s. 6d, 


“A small, compact, carefully elaborated, and well-arranged manual,”.— 
Spectator. 

has no rival in its field, and it can scarcely fail to take its place as the 

text book at all schools where chemistry is now studied®’—Chemical News, 


POLITICAL ECONOMY FOR BEGIN- 


NERS. By MILLICENT GARRETT FAWCETT. With Questions. 
18mo0. 2s. 6d: @ 


NATURE 
° o - ' a 


& CO’S SGIENTIFIC PUBLICATIONS. - ' 
a a 


Publishers to panduce a complete |. 


“« 


MANUALS FOR STUDENTS 
AN INTRODUETION TO THE OSTE- 


OLOGY OF THE MAMMALIA. Being the Substance of the Course of 
Lectures delivered at the Royal College of Surgeons of England m 1870. 
By W. H. FLOWER, F.R S., ER C.S. Hunterian Professor gf Compara- 
tive Anatomy and Physiology. Waith Illustrations. Globe 8vo. 7s, 6d. * 

: Z [This day. 


THE STUDENT’S FLORA OF THE 


BRITISH ISLANDS. By J. D. HOOKER, CB., ERS., MD. 
D.C L, Director of the Royal Gardens, Kew. Globe 8vo xos, 6d. 


The object of this work is to supply students and field-UOtanists with a 
fuller account of the Plants of the British Islandsthan the mM#huals hitherto 
m use aim at giving. The Ordmal, Generic, and specific characters have 
been re-written, and are to a great extent original, and dran from hving or 
dried specimens, or both. - 


FIRST BOOK OF INDIAN BOTANY, 


By Professor OLIVER, F.R.S., F.L.S, Keeper of the Herbarium and 
Library of the Royal Gardens, Kew, and ‘Professor of Botany mm University 
College, London. With rumerous Illustrations. Globe 8vo. price 6s. 6d. 


“In nothing is Prof. Oliver’s book more ‘satisfactory than the success with 
which, within so small a compass, it illustrates the vast and varied botany of 
India. Such a-work has long-been wanted by amateurs and college pro- 
fessors, and students in India.”—A theneeums. : 

“Will enable the learner at once to master the elements of his study, and 
toapply his new knowledge to a practical examination of the plants and 
flowers that meet his eye in any part of India.”"—4 Uers Indian Mad. 


+ Other Yolumes will follow. 
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By G. B. AIRY, Astronomer Royal. 


ON THE ALGEBRAICAL AND 


NUMERICAL THEORY OF ERRORS OF DBSERVATIONS AND 
arr COMBINATION OF OBSERVATIONS. - Crown gvo cloth, 


UNDULATORY THEORY OF OPTICS. 


Designed for the Use of Students in the University. New Edition. Crown 
8vo. cloth. 6s, d, 


The plan of this tract has been to include those phenomena only which 
admit of calculation, and the investigations are apphed only to phenomena 
which actually have been observed. 


ON SOUND AND ATMOSPHERIC 


VIBRATIONS. With the Mathematical Elements of Music.—~Designed 
for the Use of Students of the University, Crown 8vo. gs, ‘ 


By HUGH GODFRAY, M.A. 


A TREATISE ON ASTRONOMY, for 


the Use of Colleges and Schools. By HUGH GODFRAY, M.A., Mathe- 
matical Lecturer at Pembroke College, Cambridge. Svo. cloth. xs. 6d. 


AN ELEMENTARY TREATISE ON 


THE LUNAR THEORY, with a Brief Sketch of the Problem up to the 
time of Newton. By HUGH GODFRAY, M.A. Second Edition, revised. 
Crown 8yo. cloth. gs. 6d. 


PROFESSOR ROSCOE’S “SPECTRUM 


ANALYSIS.” Lectures delivered in r868 With Appendices, Chromo-litho- 
graphs, Maps, and upwards of 7o Illustrations. Medium 8vo, ers, 


Westminster Review.— The lectures themselves furnish a most admir- 
able elementary treatise on the subject, whilst by the insertron in appendices 
to each lecture of extracts from the most umportant povliened memoirs, the 
author, has rendered it equally valuable as a text-book for advanced stu- 

ents. 


` d 
AN ELEMENTARY TREATISE ON 
THE PLANBTARY THEORY. With a collection of Problems, By 
C. H. H. CHEYNE, M.A. Crown 8vo., cloth..6s. 6d. Os 


In this volume, an attempt has been made to produce a treatige on the 
Planetary theory, which, being elementary m character, should be so far 
complete as to contain all that is usually required by students in the Univer- 
sity of Cambndge, 3 


THE EARTH’S MOTION OF ROTA- 
TION, By C. H.H. CHEYNE, M.A. Croyn 8vo, 3s 6d. 


LOGIC.—Professor Jevons’ Elementary | _ The first part of this work consists of an application of the method of the 
LESSONS IN LOGIC: Deductive and Inductive, with CopioufQuestions | Y2250" O enton ao Begins pona a agence i the re 
and Examples, and a Vocabulary of Logical Terths. „78m0. 35. 6d. pae general rotation formulz are applied to the particular cas@ o z 
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R. f MITCHELL, NEW AND SECOND- HAND BOOKSELLER, 


52, PA RLIAMENT STRES, S.W. 
. (Nsar THE WHITEHA®@L CLUuB,) WESTMINSTER. + 
° R.J. M. begs most respectfully ® inform the Nobility and Gentry that, having Soar resigned the Maffagement of Messrs. Wills, iana 

“e Co's Budiness, 42 g Cross, which he had conducted for more than twenty-five years, as now opened an Establishment on his own®account at Ae 

above Address, for the-sale ARCHITECTURAL, SCIENTIFIC, ENGINEERING, me MISCELLANEOUS BOOKS, WORKS othe FINE 

® ARTS, &c. BOO KBINDING in all its Baanches, =A Catalogue sent Post Free on recetpt of OngS tamp. J e | 
LATHES, CHURCH AND TURRET .CLOCKS, BELLS, åo: . : 
> ae E EE 


DR T. COOKE: 


CLOCK AND LATHE MAKERS TO HER MAJESTY'S HOME AND INDIAN GOVERNMENTS, 


f - 
` 
1 


BUCKINGHAM: 


Lists.of Chétrch, Turret, and aiher Clocks, made and erected, and Bells supplied and hung by T. COOKE and SONS Also Illustrated Catalogues of 3 


AND.SONS, e 0.0, OSN 


a, 


WORKS, YORK. | T 


a Lathes, Planing, Sawing, Copying, and other Machines, may be had on application to the Works. 
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JOSEPH GILL OTTS 


STBEEL PENS. 
Sold by all Dealers throughout the World. 


CADBURY ¥'S COCOA ESSENCE! 


D 


FJ Absolutely genuine, economical, heing about three times the stren 

` of the Homoopathic Cocoas and French Chocolates oi dinartly so in 
saitable for the weakest stomach peig to two-thirds of the Fatty 
Matter, which forms 60 per cent. of the Nib. beingremoved. ‘* The rich- 
ness 18 thus overcome iu & manner far preferuble t to the impoverishment | 
ot the Cocon by dilution or Adulteration.”’—The Lancet, “Cocos treated 
thus will, we espect, ols to be one of the most nutritious, digestible, 
and restorative of dripks.”—Brittsh Aledtcat Journal, 








t 


» "Price sd. every Friday—Annual Subscription, 245. 


THE BRITISH MEDICAL JOURNAL 


Being the Journal of the British Medical Association. 


CONTENTS ! : 


A Lecture on Diagnosis and Prognosis, in Cases of Bright's Disease. 
G. Johnson, M.D., F.R.C P. " With Woodcuts 


On Muscular Atrophy (Maladie de Cruveilbier). By J. T. Banks, M.D. 


On a Case Illustrating the Present Aspect of the Antiseptic System of 
Treatment in Surgery. By J. Lister, E.R.S 


- Observations on the Temperature of the Body in Health and Disease. By 


By 


W. Squire, Esq. 
* Recollections of Work in an Ambulance. By W. MacCormac. F.R C.S.! 
With Woodcuts- , ee . } 
= a of a Rare F gm al Balmanery Hemorrhage. By J. B. Bradbury, ' 
° ~ ¥ ki ` 


Cod-Liver Oil. By Jo fr ae M. D, 
„Obscure Disease of the Çæcum. By G. F. Elliott, M.D. 
" Epileptic- Mania Checked by Chloral Hydrate. By G.-H, Savage, Esq. 


eo HOSPITAL RerorTs.—Nôtes on the Treatment of Habitual Constipation 
at the London Hospitals—Leeds General Infi mary. Ankylosis of Hip- 
Joint. Under the Care of Mr. Je 


ot Liver and Stomach. Under the care of Dr. Stokes. 
_ REPORTS AND ANALYSIs.—Tripod Apparat for the Reduction of Dis- 
, locations of the Hip. With Engravings--Apparatus for the Compres-ion of 
the Subglavian aii i i Artificial Leg—Newnham’s Condensed 
Milk, 


' 
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ssop Meath Hospital, Dublin. Disease |: 
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MACMILLAN'’S MAGAZINES. 


No. 135. è K 
. i eoa’ FOR JANUARY, , 
g ° PRICE 15 ee 
. CONTENTS OF THE NUMBER. s 


ro Tiara on “The P-ov sional Government and the French Nation, ’ 
2 tt Patty” Chapters I—IV., 


® 
geo" Mr, Dickens's Amateur Theatnicals: A Reminiscence.” 
4— The Competitive Examination System in China.” 
5.-~LORD Hoparr on “ The 4 dadama Claims,” `, ; 
6." La Morte Vivante,” r ok o’ 
7 —~** Hospitality.” "oe : è 
8." A Bult Fight, and After-Thoughts.’ By J. P. 


9 ~~‘ Tato Versailles and Out ” Part I. By Joun, — Russety, F.R. S. 


Volumes I. to XXH. handsomely bound in: cloth, price 75. 6G 
each, now ready. 


MACMILLAN & CO., LONDON. e 


Sold by all Booksellers, Newsagents, and at all Railway Stations, ° 
eet ee Ne Nt cence ee 
PRICE EIGHTEMNPENCE. 


THE PRACTITIONER:, 


A Monthly Journal of R 


THERAPEUTICS.o . 2 
Edited by FRANCIS E. ANSTIE, M D., F.RC.P, Senior Assistant 


wos 


(H 


e 
‘Physician to Westminster Hospital, and Lecturer on Materia’ “Medica i in 


Westminster Hospital School, 
i.. No XXXI. for JANUARY, iyo, ontop 
Original Communications : 


Jous Woon, F RCS. On the Tatou of Blood-poisoning, bya ® 
Carbolised Atmosphere, acting through the Skin and Lungs. 


oa J: AME Pe daa Esq. Note ou the Phyiological Acfon of 
itrate o y 


W. Spencer Warsow, F.R C.S. An Inquiry wee the Causes of the 
Occasional Fatlure of the Operatioa for Squint, 


ı W. CURRAN, LR.C.P. Edin., M RCS., &e | 
Health Resort. ` 


Reviews. e 
Clinic of the Month, , j Ena A 
Extracts from British and Foreign Journals, : 

Notes and Queries. : ®. 
Bibliography. 


MACMILLAN & CO, 


The Himalayas as a 


, 16, Bedford Street, Covent Garden, London. “> 


CLARENDON PRESS- PUBLICATIONS. 


Demy 8vo, 16s, with 12 plates. 


FORMS OF ANIMAL LIFE.. ` Being 


Outhnes of Zoological Classification Based upon Anatomical Tavestigation 








d. z and Illustrated by Descnptions of ‚Specimens and of Figures. ,, By 
Therapeutic, Recor @ sit GEORGE ROLLESTON, M D, F. R S., Linacte. Professor of Anatomy 
e LeapinG Anricies —The Growth and Distribution of the British Medical | 2%4 Physiology, in the University of Oxford aa, 

Associatipn—Naval Medical Reform—Ihe Conjomt Committee of *the Not only Univgrsity students, but others also will find Dr. Rolleston’s 

Colleges’ of Physicians and Surgeons, and the Society of thecaries, | work of the highest value in teaching them how most profitably to’ study 

London—The Medical School of Glasgow University—The he Weeks comparative anatomy -British Medica? Journal. 
H ** It is classical, comprehensive, loaded, almost crammed, with knowledge? 

Notes of the War. and exact. . . Professor Rolleston has conferred a ‘great Boon upon 
-@Principles of the Medical Bill Proposed by the Royal College of Surgeons, zaologigts, has'shown himself a thorough master of his subject, ard ournad of 
end mAaorionon = Cergifying Sear aaa i of Subscrip- | Axeazoz ly. 
2 ns of Englan 
eee ee ee . OXFORD :-Priited at the CLARENDON PRESS, sind” Peblished by 
qq HOMAS RICHARDS, 37, Great Queen Streef Long AN. - V MAp MILLAN & e PONDON, Publishers to the > Universitys > r 
a : z = seg eS aa amg ee oe 
had s =, 
c3 printed by R. Cryy, Sons, & TAYLOR, at 7 and 8. Bread Eiet Ei, in theGity, of London, and published ty MACMILLAN & Co. o 
K " a at the Office, 16, Bedford Street, Covent Garden.—THURSDAY, Jan 2 ide 
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BRITISH ASSOCIATION for the AD- 


@WANCEMENT OF SCIENCE. Office, 22, Albemarle Street.—The next 
ANNAL MEETING of this Association will be held at Edinburgh, com- 
mencing on Wednesday, August 2, 1871. : 


k 
President Elect—Sir WILLIAM THOMSON, M.A, LLD, DGL, 


.. PRS., Profeasor pf Natural Philosophy m the University of Glasgow. 


wt y i 


. Assistant General Secretary—G. GRIFFITH, M.A., Harrow. 





: e 
- SUNDAY LECTURE SOCIETY.. 
LECTURES & Sø George’s Hall, Langham Place, each Sunday Afternoon 
at Hatf-pest Three precisely. ~ ~ 

On Sunday next, January 29, Davip Forsgs, Esg , F.R.S. on “The Nature 
of the Earth's Inteig.” 


~ Members’ Amnual Subscription, £1; payment at the door, rd., 6d., and 
(reserved seats), rs. 





- SCHOOL.OF, CHEMISTRY, 
20, GREAT MARLBOROUGH STREET. 
Te LONDON, W. 
DIRECTED BY ARTHUR VACHER. 


i © 





«ROYAL COUNCIL of EDUCATION .— 


EXPERIMENTAL LECTURES and Demonstrations on the SCJEN- 
TLFIC SUBJECTS of the above examinations can be attended in classes 
or privately, at the BERNERS COLLEGE Laboratory and Class-reoms. 
T@egraphy and Lea pay oa considered. Fees moderate.— Apply 
to Prof. E, V. GARDNER, F E.S., F.S.A., 44, Berners Street. W. 





grow ready, price 4s, No. III, January 871. 


THE JOURNAL of ANTHROPOLOGY, 


with the ** Journal of the Anthropological Society of London ” 
LONGMANS, GREEN, & CO., Paternoster Row. 


PROFESSOR DUNCAN, F.R.S., will 


Lecture at King’s College, Strand, on The Principles of Geology and Palz-' 
0 during the Lent, Easter, and Michaelmas Terms he Course ot, 
ectures will open on Saturday, January 28th, at rr 30 o'clock, and will 
e continued every Saturday at the same hour. The tures will be open 
to any one paying the fee, £3 35. od. For Syllabus, &c,, apply to the Sec- 
retary, King’s College. - r 
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MICROSCOPIC MARVELS. — African. 


AND PERUVIAN SANDS, consisting of an infimte variety of beautiful 
coloured aoe Minerals, Also the Microscoric Rarnsaw, the most in~. 
teresting dhd brillant combmation of ever-changing minute éolours 2s. or 
both for 42 stamps, post free. These specimens are pronounceM@ghe most 
charming objects yet seen under the Microscope, nd their choiceness rendeis 
thén invaluable to collectors Praa and Sold offy by Mr. WATSON, 
24, Wargick Place, Leeds y 2 
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BRITISH NATURAL HISTORY. 


THOMAS D. RUSSELL has on hand an extensive series of BRITISH 
RECENT SHELLS, FOSSILS, CRUSTACEANS, ECHINODERMS, 
MICROSCOPIC OBJECTS, &c., which he offers for Sale either in Sets or 
as single specimens :— x , 


Marine Shells .. 50 species, 100 specimens, 13s. 
Land and Freshewater 50 ,, 100 3 155. 
British Fossils .. .. so „ ro*®, 15S. 


Larger Series from‘ Two to Ten Guineas and upwards, according to com- 
pleteness, > 


May be viewed and Catalogues had on application to 


THOS. D. RUSSELL, Whittington Club, 37, Arundel Street, Strand, 
f London, W Q. 


This day is published, 


A MANUAL f ZOOLOGY, 


For the use of Students, with a General Introduction on the 
Prinetples of Zoology. 


By HENRY ALLEYNE NICHOLSON, F 
MD, D.Sc, MA, FRSE, &c., Lecturer on Natural History in the 
Medical School of Edinburgh.” 


Crown $vo, pp. 622, with c22-Engravings on Wood, price 1285, 6d, 


By TEE SAME AUTHOR, 


TEX T-BOOK of ZOOLOGY, 
FOR THE USE OF SCHOOLS, 
Crown 8vo, with numerous Engravings on Wood, price 6s. 


WILLIAM BLACKWOOD & SONS, Edinburgh and London, 


New 





Just published, 358 pp. 8vo, cloth, 9s. 


. NATURAL HISTORY of the AZORES, 
or Western Islands. By FREDERICK DU CANE GODMAN, F.L.S., 


JOHN VAN VOORST, 1, Iaternoster Row. œ 
a 





7 e 
Just published in 8vo, price xs. ôd. 


THE UNSUITABLENESS of EUCLID 


asa TEXT-BOOK of GEOMETRY. By Rev. Dr. JOSHUA JONES, 
D.C L, Principal of King William’s College, Isle of Man, late senior Mathe 
matical and Johnson M@&thematical Scholar, Oxford i "y 


- 


Also, by the same Aufhor, - 
CLASSICAL STUDIES, their True Posi- 


ton and Value m Education. Evo, price 2s, see 


Loudon; LONGMANS & CO Livergpol: A. HOLDGN ° 
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. MACMILLAN %-C0,’S NEW BOOKS, 


; “Second Edition, revised and enlarged. 


A DIGEST OF FACTS RELATING 


to the Treatment and Utilisation of Sewage. By W. H. CORFIELD, M.B., 


Professor of Hygiène aad Public Health, University College, London. 8vo, 
7s. GÆ ° [J afew days. _ 


PROFESSOR HUXLEY’S LAY SER- 
MONS, ADDRESSES, and REVIEWS  8vo, ros, 62 New Edition. 
m e [Nearly ready. 


ESSAYS’ SELECTED FROM PRO- 
FESSOR HUXLEY’S “ Lay Sermons, Addresses and D ii j 
; tly. 


AT LAST: or, A CHRISTMAS in the 


WEST INDIES. By the Rev. Canon Kixasizey. With Numerous 
Lilustrations. - i (In the Press. 


© 
ON THE GENESIS OF SPECIES. By 


ST. GEORGE MIVART, F.R.S. With Numerous Illustrations Crown 
8vo, Os. (Wow ready. 


TALES OF OLD JAPAN. Translated, 
with copious Explanatory Introductions and Comments. By A. B. MIT- 
FORD, Second Secretary tothe British Embassy at Yedo. With 4o full-page 
Illustrations, Drawn and Engraved by Japanese Artists. z vols. crown 8vo, 
handsomely bound. -` i [In a Jew days 


THE BEGINNINGS OF LIFE: Iù- 


cluding an account of the present State of the “Spontaneous Generation” 
Controversy. By H, CHARLTON BASTIAN, M.D., F.R.S., Professor 
of Pathological Anatomy in University College, London, (Zz: the Press, 


BODY AND MIND: An Inquiry into 
their Connection and Mutual Influence specially in reference to Mental Dis- 
orders, being the GUISBWONIAN LECTURES for 1870, delivered before 
the Royal College of Physicians. With Appendix. By HENRY MAUDS- 
LEY, M.D., London. Crown 8vo, 5s. (Hust published, 


A TREATISE ON MAGNETISM.— 


Designed for the Use of Students in the University. By G. B. AIRY, As- 
tronomer Royal. Crown &vo, gs. 6d. (Hust ready, 


FINE ART: A Sketch of its History, 


Theory, Practice, and Application to Industry. Being a Course of Lectures 
delivered at the University of Cambridge. By Sir M. DIGBY WYATT, 
M.A., Slade Professor of Fine Art. 8vo, ros. 6d. 


PROFESSOR SEELEY’S LECTURES 
AND ESSAYS. 8vo, ros. 622 
CONTENTS: Roman Imperialism, 3 Lectures—Milton’s Political Opinions 
—~Milton’s Poetry—Elementary Principles in Art~-Ltberal “Education ın 
Universities—English for Schools—The Church as a Teacher of Morality— 
The Teaching of Politics, ‘ 


A COMPARATIVE GRAMMAR of the 


TEUTONIC LANGUAGES. Being at the same time a Historical Gram- 
mar of the English Language, and comprising Gothic, Anglo-Saxon, Early 
English, Modern English, Icelandic (Old Norse), Danish, Swedish, Old 
High German, Middle High German, Modern German, Old Saxon, Old 
Frisian, and Dutch. By JAMES HELFENSTEIN, Ph.D. 8vo, 18s. 


MACMILLAN’S SCHOOL CLASS BOOKS. : 


LESSONS in ELEMENTARY PHY- 
SICS. By BALFOUR STEWART, LL D., E.R.S., Professor of Natural 
Philosophy in Owens College, Manchester. 18mo , with Numerous Illustra- 
tions and Coloured Diagram, 4s. 6d. 


THE ILIAD OF THE EAST:.A Selec- 


tion of Leg@hds drawn from Vaxsrxi’s Sanskrit Poem, the Ramayana. 
FREDERIKA RICHARDSON. Crown 8vo, 73. Gd. 


A SKETCH of the LIFE and WRITINGS 


of ROBERT KNOX (the Anatomist). By his Pupil and Colleague, 
HENRY LONSDALE. Crown 8vo, with Portrait, 8s. 6 ` 
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e 


By 


° * ğ 
New and Cheaper Edition, revised and enlarged. 


THE HOLY’ ROMAN EMPIRE. By 


J. BRYCE, B.C.L., Regius Professor of Civil Law? Oxford. Crown 
8vo, 7s ba, 
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Second Edition, with Index, crown 8vo, pp. 336, price S 


FACTS AND DATES, or the Leading 


Events of Sacred an ee Hisfory, and the Principal Facts in the Various 
Physical Sciences ; witha Brief Introduction to each Sgction ;&he memory 
being aided by a simple and aatal method. For Schools and Private 
Reference. By the Rev. ALEX MACKAY, LLD, F.RC.S., author of 
t A Manual of Modern Geography, Mathematical, Physical, and Political,” 
“Elements of Modern Geography,” &c. e 


@ 4 
*,* This work, the result of many year earnest application, is specially 
adapted to Advanced Classes in Schools, to Candidates far the Civil Service, 
and to LadieseSchools. = * : 


® 
The work will certainly prove very useful to students."@-Lducational 


THERES. ” e 


“Each section is prefaced witi succinct and vajuable introduction.”— 


British Quarterly Renew. . R ' 


“There are certainly the elements of a very desirable auviliary to students 
and general readers in the frst portion of Dr. Mackay's volume.”—d the- 
NEU. 


The chief feature is an extremely simple system of Mnemonics, by means 
of whi@h a few appropriate words attached to each fact, gr event, are made 
to carry with them a string of figures,”--Grardian. e 


“Great care has been taken to bring the volume in all respe&s to the point 
which the material and historical Sciences have at present reached. "Loggo 
Weekly Review, - 


W. BLACKWOOD & SONS, Edinburgh and London. 





Price sd. every Friday-—Annual Subscription, 24s. 


THE BRITISH MEDICAL J OURNAL 


Being the Journal of the British Medical Association. ® 


6 
CONTENTS ror JAN 21: e 


Clinical Lecture on Some Surgical Cases. By C. De Morgan, F.R.S. © 


On the Health and Meteorology of Newcastle and Gateshead during the 
pia x868 and 1869. By G. H. Philipson, M.A., M.D. Cantab, M.R C. P. 
i : 


Abstracts of Lectures -on the Geographical Distribution of D’seas® in 
England and Wales. By A. Haviland, L$. - @ 


e 
Notes ofa Lecture on Hay-fever. By E. S. Thomson, M.D., 6. C.P. 
Incontinence asa Symptom of Retention. 
A Suggestion for the Prevention of Infection. By. J. @tartin, F.R.C.S. 


Clinical Memoranda. By Dr. R. D. Powell ; C Rober&, Esq.; Dr. J. 
R. Swanton, W H. Hollis, Esq. ; J. Alexander, Esq. 
Hosrrrat Rerorts. 


Reports or Secrutics.—Roval Medical and Crurgi 1 Socety—Ob- 
stetrical Society of London-—-Clinical Society of on-~Pathological 
Society of London—Medical Society of London—Medico-Chirurgical So- 
ciety of Edinburgh—-Medical Society of the College of Physicians, Ireland 
-Pathological Society of Dublin. . m 


o 
Leapine ARTICLES.—Vaccination and Syphilis—The Week-~Pathological 
Society of London—The College of Surgeons’ Museum: Collection of Sur- 
ical Instruments— Baby-Farming — Royal College of Surgaons—British 
edical Benevolent Fund. - - 
Correspondence. P E 
Poor-Law MrDIcCAL Ssrvicze.—England-Ireland. 


Osrruary.—Sir Jolin Fife. Thomas Mayo, M.D., F.R S, Robert Speedy, 
“K.Q.C.P, e 


Medical News. 
THOMAS RIQGHARDS, 37, Great Queen Street, Lang Acre. 


ries Wie, 


JOSEPH GILLOTTS 
STEEL PENS. 
Sold by al!l Denlors thronghoutthe World. 



















CA E a a a E S 
=f Abgolutely genuine, economical, being about three times the stren 
of th? Homeopathic Cocoas and French Chocolates ordinarily sold; 
suitable for the weakest stomach, owing to two-thirds of the Fatty 
Matter, which forms 50 per cent, of the Nib. beingremoved, è The mch- 
ness is Shus overcome in a manner far preferable to the impoverishment 
of the Bocor by dilutiogor Adulteration.”—The Lancet. * Cocon treated 
thus will, we expect, prove to be one of the most nutritious, digestyple, 
and resterative of drinks.” —British Medicat Journal, 
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° è. MACMILLAN & CO’S SCIENTIFIC -PUBLICATIONS. 


e 
»* ” SCIENTIFIC MANUALS. 


# 

Ir is the intention of the Publishers to prodyce a complete 
° series of Scientific Manuals, afiording full and accurate elementary 
information, convéyed in clear and lucid, English. The authors 
fre well knoyn as among the foremost mèn of their Several de- 
® partments ; and their names form a ready guarantee for the high 
character of the books. Subjoined is a list of those manuals 
thay pave already appeared, with a short account of each, Others 
are in active preparation; and the whole will. constitute a 
® standard series specially adapted to the requirements of beginners 

whether for private study or for school instruction. 
ASTRONOMY. — By the Astronomer 


© ROYAL. -POPURAR ASTRONOMY ` With Illustrations. By 6. B, 
RY, Astronomer Royal. Sixth and cheaper Edition. 18mo. cloth 4s. 6d. 


‘Popular Astronomy in general has many manuals, but none of them 
supersede the Six Lectures of the Astronomer Royal under that title. Its 
speciality <s the direct way in which every step 1s referred to the observatory, 
and in which the methods and instruments by which every observation ¢ 
made are fully descnbed. This gives a sense of solidity dnd substance to 
astronomical statements which is obtainable m no other way.” —Guardian. 


ASTRONOMY.—Mr. LOCKYER’S ELE- 


19 


. MENTARY LESSONS in ASTRONOMY. With Coloured Diagram of | 


the Spectra of the Sun, Stars, Nebula, and numerous Illustrations. By J. 
s ŅORMAN LOCKYER, F.R.S. Sixth Thousand. 18mo. 5s. 6d, 


“The@sok is full, clear, sound, and worthy of attention, not only as a 
popular exposition, but as a scientific index.” —A thenexum., 

“ An admirable text-book. Those who do not know much of the science 
could not find g better and more accurate guide.” Museum. 


° UESTIONS ON THE SAME FOR 
SC s OLS.. By J. FORBES ROBERTSON. xs. 6d 


PHYSIOŁOGY.— Professor HUXLEY’S 


LESSONS in ELEMENTARY PHYSIOLOGY. ‘With numerous Illus- 
tions, Fourteenth Thousand, 18mo. cloth. 4s. 6d. 


“t Itis a very small Book, but pure goldthroughout. ‘There is not a waste 
sentence, or a sufferfluous word, and yetitisall clear asdayhght It exacts 

@ close attention from the reader, but the attention will be repaid by a real 
e Acquisition of knowledge. And though the book is small, 1t manages to 
oych on some of the very highest problems. The whole book shows 

how true it is thet the most elementary instruction is best given by the 


* 


highest masters in myy science," — Guardian. 


. QOWESTIONS ON THE SAME FOR 
SCHOOLS. By T. RLCOCK, M.D. 15. 6d. 


BOTANY. — PROFESSOR OLIVER’S 


LESSONS IN ELEMENTARY BOTANY. With nearly Two Hundred 
Illystrations, Tenth Thousand. x8mo. cloth. 4s, 6d 


“To this system we now wishto direct the attention of teachers, feeling 
satisfied that by some stich course alone can any substantial knowledge of 
plays be conveyed with certainty to young men educated as the mass of, 
our medical students have been. We know of no work so well suited to 
direct the botanical pupil's efforts as that of Professor Oliver's, who, with 
a so practical, and with great knowledge, too, can write so accurately 
and clearly. 


Natural History Reticiv. 
® + 
CHEMISTRY. — Professor ROSCOE’S 
LESSONS IN ELEMENTARY CHEMISTRY, INORGANIC AND 
ORGANIC. With Numerous Illustrations and Chromo-Litho. of the 
Solar Spectrum, and of the Alkalies and Alkaline Barths. New Edition. 
Twenty-first Thousand, 218mo, cloth, 4s. 6d. 


“A small, compact, carefully elaborated, and well-arranged manual.”— 
Spectator. 
os no rival in its field, and it can scarcely fail to take its place as the 
text book at all schools where chemistry is now studied.”—-Chemtucal News, 


POLITICAL ECONOMY FOR BEGIN- 


NERS. By MILLICENT GARRETT FAWCETT. With Questions, 
r8mo. 25, Gd, ‘ 


LOGIC.—Professor Jevons’ Elementary 


LESSONS IN LOGIC: Deductive and Inductive, with Copious Question 
and Examples, and a Vocabulary of-Logical Termg 18mo. 3s. 64, - 
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MANUALS FOR STUDENTS. + », 


AN INTRODUCTION TO THE OSTE- 


OLOGY OF THE MAMMALIA. Being the Substance of the Course of 
Lectures delivered at the Royal Collegé of Surgeons of England in 1870. 
By W. H. FLOWER, ERS., E R C5. Huntenan Professor of Compara- 
tive Anatomy and Physiology. Waith Illustrations, Globe 8vo. 7s. 6d. 


THE STUDENT'S FLORA‘ OF THE 
BRITISH ISLANDS, By J. D. HOOKER, C.B., F.R.S, M.D. 
D.CL, Director of the Royal Gardens, Kew. Globe 8vo. ros. 6d. 


The object of this work is to supply students and field-botapists with a 
fuller account of the Plants of the British Islands than the ree oe hitherto 
in use aim at giving. ‘he Ordinal, Generic, and specific chargcters have 
been re-written, and are to a great extent original, and drawn from living or 
dried specimens, or both. ° : 


FIRST BOOK OF INDIAN BOTANY, 


By Professor OLIVER, E.RS, F.L.S., Keeper of the Herbarium and 
Library of the Royal Gardens, Kew, and Professor of Botany im University 
College, London With numerous Illustrations. Globe 8vo. price 6s. 62. 


“Tn nothing is Prof. Olivers book more satisfactory than the success with 
which, within so small a compass, it illustrates the vast and varied botany of 
India Such a work has long been wanted by amateurs and college pro- 
fessors, and students in India,”—A tenet. 


“Will enable the learner at once to master the elements of his study, and 
to apply his new knowledge to a practical examination of the plants and 
flowers that meet his eye in any part of India.”—A Hers Indian Mail. 


Other Volumes will follow. 
I 


By G. B. AIRY, Astronomer Royal. 


ON THE ALGEBRAICAL AND 


NUMERICAL THEORY OF ERRORS OF OBSERVATIONS AND 
Date COMBINATION OF OBSERVATIONS ə Crown 8vo. cloth. 


UNDULATORY THEORY OF OPTICS. 


Designed for the Use of Students in the University. New Edition. Crown 
8vo. cloth, 6s. 6g. 
The plan of this tract has been to include those phenomena only which 


admit of calculation, and the investigations are applied only to phenomena 
which actually have been observed. 


ON SOUND AND ATMOSPHERIC 


VIBRATIONS. With the Mathematical Elements of Music.—Designed 
for the Use of Students of the University. Crown 8vo, gs. 


By HUGH GODFRAY, M.A. 


A TREATISE ON ASTRONOMY, for 


the Use of Colleges and Schools By HUGH GODFRAY, M.A., Mathe. 
matical Lecturer at Pembroke College, Cambridge. 8vo. cloth, xzs, 6d. 


AN ELEMENTARY TREATISE ON 
THE LUNAR THEORY, with a Brief Sketch of the Problem up to the 
time of Newton. By HUGH GODFRAY, M.A, Second Edition, revised, 
Crown 8vo. cloth. 55. 6d, 


PROFESSOR ROSCOE’S «SPECTRUM 


ANALYSIS” Lectures delivered in 1868. With Appendices, Chromo-htho- 
graphs, Maps, and upwards of 70 Ijustrations. Medium 8vo. grs. 


Westsninster Review. The lectures themselves furnish 2 most admir« 
able elementary treatise on the subject, whilst by the insertion in appendices 
to each lecture of extracts from the most important published memoirs, the 
author has rendered it equally valuable as a text-book for advanced stus 
dents.’ $ j 


AN ELEMENTARY TREATISE “ON 
THE PLANETARY THEORY. With a @ollection of Problefhs. By 
C. H.H CHEYIME, M.A. Crown 8vo. cloth, 6s. Get. š 

In this volume, an attempt has Leen made to produce a treatise on the 
Planetary theory, which, being elementary in character, should bg so far 
complete as to contain all that is usually required by students ın the Univer- 
sity of Cambridge. 


THE EARTH’S MOTION OF ROTA- 
TION. By C. H.H. CHEYNE, M.A. Crown 8vo, 3s. 6%, è 
The first part of this work consists of an applic&tion of the method of the 


variation of elements to the general problem of rotation. In the second 
part the general rotation formula are applied to the particular case of the 
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offers a copy of the ‘ ecgmpendium,” above advertised, in exchange for any 
one of the hve volumes, ‘Their usual price in Catalogues of Second-hand 
Books runs from 3s. to 5s, each. (Thames Ditton—Kingston—Surrey). 





SCIENCE LECTURES for the PEOPLE. 


Now ready, in Jlluminated Cover, price Sixpence, FIVE LECTURES by 
Professors Huxiey, Rosco, Huaains Dawkins, and ALB. WARD de- 
livered 1n the Hulme Town Hali, Maachester, 1870 Each of tne above can 
also be had separately, price rd. each, + R 


‘ Ee Manchester: JOHN HEYWOOD. 
London: SIMPKIN, MARSHALL & CO, 


CHLORALUM WOOL. 





‘Tue New j ? 


STYPTIC AND ANTISEPTIC 
SURGICAL DRESSING. 


~ In Pound and Half-pound Packages. 
Price Gs. per pound, E. 


The LONDON COTTON MILLS (Limited) have made arrangements 
with The CHLORALUM COMPANY for the Sole Manufacture in the 
United Kingdom of Cotton Wool and sp oading containing a definite per- 
centage.of Chloride of Aluminium Chloralum Wool and Wadding will be 
jound very va'uable for many medical and general samtary purposes. It 
may be described as an absorbent and astrı ages antiseptic and disinfectant, 
for use in the Treatment of Wounds, Foul Ulcers, Bed-sores, Fetid Cancers, 
rani of all kinds, and to neutralise Fever Poison in Beds or m the Sick 
Cham ber. 


- 


*,* Assample of Chloralum Wool will be sent post-free ta any medical man 
or chemist oa receipt of One Shilling in Stamps by the €HLtoratum ComM- 
rany, No® 1, Great-Winchester Street Buildings, London, E 


CRlorelum Wool and Wadding are manufactured solely by 
THE LONDON COTTON MILLS (LIMITED), 
Spa Road, BermondSey. 


Sold also Wholesale by Te Citoratum Covrany all Drug Houses and 
‘  Druggists’ Sundrymen, and Retail by all Ghemuists. 


Q 


In z vol 8vo, pp, 782, with 9 Plates, price 18s, ° e 


OUTLINES of ASTRONOMY» - By Sir 


DES E W. HERSCHEL, Bart, K.H.,&c.” Tenth Edition, cgrected gí 
rought up to the Present State of Astronomical Knowledge. 


“ Sir J. Hersckel’s Oxtlines of Astronomy is a hogk 
professional or amateur astronomer can consider his h 
a work of reference and autnority considering the eminet 


k without which no 
y cumpete; and as 
position attained 


i’ è T . e toa ey 
< 8 á ) th (J ë 
tom, e e @ 
b — ~ 
e r ° Š e | o 
or o>» ` NA n . 5 Kan: 263 87 
t e 
AER AE 
e : 7 
l T, COOKE & SONS, . a i 
Qpticians fo H. R.H. the late Brince Consort, the Royal’ Family, and Her Majesty's Home and Indtane Crovemninents, e 
` BUCKINGHAM WORKS, YORK. ot z 
Ilustrated Ca@ilogues of Obse atories, Equatorial and all other descriptions of Telesgopes, Astronomical Clo ks, Theodolifs, Levele: 
‘Chnometers, Gold Band Aneroids, &c., manufactured by T. COOKE and SONS, may be had on appliation to the Works. . 
WORKS BY HEWETT COTTRELL WATSON. * Six Medals awarded 09. S. Fry & Syn ° 
. COMPENDIUM of the CYBELE BRI- E XTRACT OF C 0 ý O'A. 
TAN NICA , or Brétish Plants in their Geographical Relations. P ompele 
in One Volume, 650 pages, 1868—1870 Price 108, Manufactured by of o8 
LONGMANS, GREEN, READER, and DYER. : J. S FRY AND SON Se oA ° 
This very agreeable eoaid; consisting exclusively af ice Cocoa 
s pe epav of the apake oe is svarenieey H re pe Bea ight « 
(3 »4 can- be strongiy recommended to those whose state of health y ers a ght 
CYBELE BRITAN NICA, or British | diet @sential, or whose nervous system would be unfavougably fas ied by the ® 
Plants in thei Geographical Relations --The Onginal’ Work in Four Volumes, | use of tea or ‘coffee, L ; 
ese ee eta from ros. to 5s. a volume, and any volume to be LA sample cent post free on application. Bristol, and at hsa, Sty ade 
N.B--The Fourth Volume of this work may be regarded as a Second eit AL nt 
Volume tothe “ Compendium,” being widely different and additonal. NEW ASTRONOMICAL WORKS BY RICHARD FROC: ‘OR, BA. 
LONGMANS, GREEN, READER, and DYER. On February ein One Volume, crown 8vo, with ro Plates'(7 ce ‘oured) and 
107 Figures engraved on Wood, price rgs. cle *e, * 
) THE SUN: RULER, LIGHT, FIRE, 
4 {T on 
OTHER WORKS BY THE SAME AUTHOR. and LIFE of the T ONETARY SYSTEM. By RICHARD at PROC- 
x. Outlines of the Geographical Distribution of British Plants, 1832. TOR, BA. FRA ; 
z. Remarks on the Geographical Distribution of British Plants, 1835. By the same aces uniform with the above, price ros. ‘6d. 
` e 
3. The New Botanist’s Guide. Volume First, England and Wales, 1835. OTHER WORLDS THAN OU RA; tHe 
4 The New Botanist’s Guide. Volume Second, Scotland; with a copious, Pen A Worlds studied an the hight of ce Scientifiel: AE mhes: ; 
Supplement to Volume First, 1837- y Secon ition, revised and enlarged ; with z4 Ulustrations, è i 
5. Statistics of Phrenology, 1836. London: LONGMANS, GREEN, & CO., pore Row, @ 
N B.---These 5 volumes are out of print, and out of date H C., WATSON L ATEST EDITION of HERSCHEL’S OUTLI NES of ASTRONOMY. e 


in the science by ats author, its claims are very great indeed.” Astronomical @ 


Register, 
London: LONGMANS, GREEN, & CO. 9 Patergoşter Row, * 


APPROVED ELEMENTARY SCHOOL-BOOKS by E. HUGHES. e 


New Edition, with E Maps, r2ma 3s. 6d. Questions, price 


OUTLINES of PHYSICAL GEOGRA- 


PHY, descriptive of the Inorganic Matter of the Globe and the Distribution 
of Organised Beings. By EDWARD HUGHES, late Master of the Royal 
Naval Lower School, Greenwich. 


SELECT SPECIMENS of BNGLISH 
AAA p pra ee Not&s, and Questions Latest revised 


London : LONGMANS, GREEN, & CO., Paternoster Row. @ 


On Tuesday, the 3xst instant, in One Volume, crown 8vo, price 7s. 6d. cloth, 
gilt top, or x4s, bound in tree-calf by Ree 


STRANGE DWELLINGS; being a De- 


scription of the Habitations of Animals; abndged froth “ Homes Withont 
Hands.” By J-G WOOD, M.A., F.L.S., &c , Authorof ‘ Bible Animals,” 

&c Witha New F rontispiece by J. B ZweckeER, and a Selection of the 
Original Woodcut Ihustrations from Designs by W., F. Key. and E. SMITH. 


London: LONGMANS, GREEN, & CO, Paternoster Row. 





GANOT’S PHYSICS, BY PROFESSOR ATKINSON, 


Gitte, 
In post 8vo, pp gpo, with Plate and 698 Woodcuts, price rss. The Fuurth 
Edition, revised and enlarged. 


. ELEMENTARY TREATISE on PHY- 


SICS, Experimental and Applied. for the use of Colleges and Schools. 
Translated and Edited from Ganot's Eléments de Physigue (with the 
Auth@’s sanction) by E A1 RINSON, Ph D., F.C.5., Prot. he Experimental 
Science, R.M. Col! Sandhurst, . . ” 


London: LONGMANS, GREEN, & CO, PatersostePRow. 
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Pnated by R Cray, Sons, & TAYLOR, at 7 and 8, Bread Street Hill, in the City of Lendon, and published ty MacmirLan & Co, è 
at the Office, 15, Bedford Street, Covent Ga?den.— THURSDAY. Jan 26, 187% 
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UNIVERSITY COLLEGE, LON DON. 
© @ PROFESSOR WILLIAMSON'S Course of Lectures‘on- ORGANIC 
CHEMISTRY will commence on Monday, February 6th The Course will 
occupy about Six Weeks, the Class meeting von day of the week except 
Saturday, from tx to ta A.M. Fee £z 2s. 


“w 


JOHN ROBSON, BAs” 
Secretary to the Council, 
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ROYAL COUNCIL of EDUCATION.— 


EXPERIMENT&L LECTURES and Demonstrations on the SCIEN- 
oa FIC SUBJECTS of the above examinations can be attended in classes 
or saat lf at the BEENER COLLEGE. Laboratory and Class-rooms. 
graphy and ake ogra y especially considered: Fees moderate, — Apply 

o Prof. E. v.g G R F.E.S., F.S.A, 44s Berners Street. W. 
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SCHOOL OF CHEMISTRY, 
20, CREAT MARLBOROUGH STREET, 
O a LONDON, W> — 
DIRECTED sy ARTHUR VACHER. 
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“A. EAR STUDENT’: OF ` THE 


KOVAL SCHOOL'OF MINES, who has had several years’ experience in 
Field Geology-and Museum Work is desirous of obtaining a Scientific Ap- 
polntment esther as Secrétary or Curator. The highes} references can be 
gizen as to ability and er, 


Address, F. G. S , Beaver's P. O., Jermyn Street, S.W. no 





MICROSCOPIC MARVEŁS. — African 


AND PERUVIAN SANDS, consisting of an infimte variety of beautiful 
coloured gemélke Minerals. "Also the Microscoric RAIN sow, the most in- 
teresting and brillant combination of ,ever-changing minute colours 2s. or 
- both for 42 stamps, post free. “These specimens are pronounced -the most 
charming objev.s yet seen under the Microscope, and their choiceness renders 
them invaluable to collectors. Prepared and Sold only by Mr; WATSON, 
24, Warwick Place, Leeds. 
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To be published every Saturday, commencing February"s8, 1872, price 6d., 


THE SCHOOL BOARD CHRONICLE; 


an EDUCATIONAL RECORD AND REVIEW, containing a full aia 
complete Record of the Debates and Proceedings of the ool -Boards 
throughout the Kingdom , Letters on the working of the new Act; @inswers 
to Corréspondents ; Notices of Educational Works; and other matters of 
importancg to all persons-interested m the Educational movements of the day. 


Prospectuses may be had at the News Agents, » ope 2 at Messrs. CHANT & 
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of which a few appropriate words attached oe fact, or la are made 
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fascinating volume, there can be no doubt of its value in explaining and con- 
* necting-a gariety of facts in Natural History, which are too generally regarded 
as inexplicable anomalies.” —Z rannner 


A NARRATIVE OF TRAVELS ON THE AMA- 


* @20N AND RIO NEGRO, with an Account of the Native Tribes and 
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` Members’ Annual Subscription, £1 
(reservd seats) xf. * i 
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to Proč E. V. GARDNER, F. 6S., F.S.A., 44, Berners Street. W. ` 
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One Volume, crown 8vo, price 7s. 6d. cloth, gilt top, or 

14$,-bound in tree-calf by Riviére, 7 
. STRANGE - DWELLINGS; being.a:De- 
scription of the Habitations of Animals, abridged from “ Homes Without 
Hands” By J. G. WOOD, M.A.;F.L.S., &c., Author of “‘ Bible Animals,” 


&c With a New Frontispiece by J. B Zwacker, and a Selection of the | 
Origimi Woodcut Ilustrations from Designs by W. F. KEYL and E. SMITH. 


London: LONGMANS, GREEN, & CO., Paternoster Row. 
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THE’ SUN: RULER, LIGHT, FIRE, 
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By the same Author, uniform with the above, price ros. 6g. 


G]HER WORLDS THAN OURS; th 
Pluraity of Worlds studied onder the Light of Recent ScientificgResearches. 
Second Edition, revised and enlarged ; with 14 @lustrations. - : 


©. Londoh: LONGMANS; GREEN, & CO., Paternoster, Row. 
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‘advance of his time 
: practical and conscientious physician... . . wa I 
i those speculations on the’common origin of life, and the origin of species by 
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'—Medical Times and.Gazette, 


i ‘ “Some specimens of the gorgeots vein (of Poetry) in which he delighted 
‘will be ingeni informi 
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Published by H. K. LEWIS, 136, Gower Street. Price xs, 6a. 


; A’ SKETCH OF THE LIFE -AND- 


WORKS OF ERASMUS DARWIN, Philosopher, Pott, and Physician ; >- 
‘with an Appendix on the Origin of Species, selected from his Writings by 
‘JOHN DOWSON, M.D., M.R C.P. ns 


“If our readers desire an agreeable and profitable evening’s reading, let 
‘them get this Lecture of Dr. Dowson’s. Darwin was in most respects in 
He was, in spite of his love of Meculation, a thoroughly 
ici ", He, too, was the author of 
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found in Dr. Dowson’s ingenious and informing 


i i lecture.” ~~ Vest. 
minster Review. : 


’ | “Dr. Dowson’s is an excellent specimen of a thoroughly good lecture ; 
‘popular without being superficial, and scientific without bemg abstruse.” 
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Development, and present working of each descrip- 
tion of English School for the Industrial and Poorer Classes. 


By GEORGE C. T. BARTLEY, Examiner Science and Art Department, 


Author of ‘‘The One Square Mile in the East of London,” &c. 


This volume contains a history of education for the last two centuries, atid 
of its condition at the present time. It gives an account of all descriptions of 
schools for the people at present existing, their management and appliances, 
and the experience which their history affords‘on all points of practical school 
working. The work is illustrated with twelve full-page wood engravings and 
plans, and a copious Index is added. It is believed that it willbe found a most 
useful volume to those who are pears engaged in the extension of educa- 
ie = giving in a compact form much valuable information not accessible 

sewhere. 


‘-. * BELE and DALDY, York Street, Covent Garden. 
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Just Published, price 2s. cloth, with numerous Diagrams, 


THE ESSENTIALS OF PLANE .AND 
SOLID GEOMETRY, as taught in- France and Gérmany, with Shorter 


Demonstrations than in Euclid: adapted for®Students preparing*for Exami- 
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AND PERUVIAN SANDS, consisting’ of an infinite variety of beausifil 
coloured gem-hike Minerals. ‘Also the Microgcoric Ratnsow, the most in- 
teresting and brillant combination of ever-changing minute colours, - 2s. or 
both for 42 stamps, post frée: -These specimens are pronounced the most 
charting objects yet seen under the Microscope, and their choicenegs renders 
them invaluable to collectors: Prepared and Sold only by Mr. WATSON, 
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Second Edition, with’the most Recent Discoveries and Additional Ilustrations 


PROFESSOR:ROSCOE’S:S PECTRUM® 
ANALYSIS” Lectures delivered m 1868 “With Appendices, Chromo-htho- 
graphs, Mabs, and upwards of 7o Illustrations. „Mediun 8vo, 21s. 
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HABIT AND INTELLIGENCE, IN 
THEIR CONNECTION WITH THE LAWS OF MATIER AND 
FQRUE, AeSeries of Scientific: Essays. By Josern Jous Muxpny. 
Two vols. 8vo, 16s. i 
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FORCE AND ‘NATURE. ATTRAC- 
TION AND REPULSION. The.Radical Principles of Energy graphi- 
hically discussgd in thew Relitions to Physical and Morphological 
evelopment. ey C E. Winstow, bD. 8vo, ras. p 
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FIRST "PRINCIPLES of CHEMICAL 


PHILOSOPHY. By Josian P. Cook, jun, Ervine Professor of Che- 
mistry and Mineralogy in Harvard College. Crown 8vo, res, 


A HISTORY of CHEMICAL THEORY.. 


Froni the Age of Lavoisier to the present time, 


By Ap Wuerd Trans- 
lated by H. Watts, F.R.S, Crown vo, 6s. à l 


A PHYSICIAN'S PROBLEMS. By 


CuarLes Eram, M.D, MRCP -Costents: Natural Heritage—On 
Degenerations in Man~On Moral and Criminal Epid-mics—Body v, Mind 
—Illusions and HallucinationsOn Somnambulism—RKeverie and Abstrac- 
tion Crown 8vo, gs. 7 

A book presenting a great body of suggestive opinion on some of the 
most v tal questions arene to human lite and “character, all statesmen, 
mgistrates, clergymen, medical men and parents, should study and inwardly 
digest."~—A.vaminer, : 
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COMPARATIVE LONGEVITY ia MAN 


AND THE LOWER ANIMALS, By E. Rav Lanxesrer, B.A. Crown 
Svo, 4s 6a, 


HEREDITARY GENIUS. An Inquiry 


into its Laws and Consequences. By Francis GALLON, F.R S.  8vo, rzs. 
‘© A most able and instructive book,” == Tires, ` 


THE PHYSIOLOGY and PATHOLOGY 


of MIND.. By Hangy Maunstey, M.D Lond., Physician to the West 
London Hosp.ta', &e New and-Revied Edition, 8vo,. 16s. i 
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. THE MAD FOLK of SHAKESPEARE. 
Psychological Lecturas, By J. C. Bucnninn, MD, F.R.S. “Second 
Edino, Cow 8vo,, 6s. 6d, eee 


ACADIAN GEOLOGY: the . GEOLO- 
GICAL STRUCTURE, ORGANIC REMAINS, AND MINERAL 
RESOURCES Uf. NOYA SCO ria, NEW BRUNSWICK, AND 
PRINCE EDWARD ISLAND. By J. W. Dawson, LLU, F.R.S., 
¥.G.S."- Second Edition, revised and enlarged, with Geological Maps and 
Illustrations. 8vo, 18s i 


- WORDS AND PLACES; or, Etymolo- 


ical Illustrations of History, Ethnology, and Geography. By the Rev. 
DAAC TAYLOR, Second Kdinon Crown 8vo, res. 64, 
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Students. With numerous illustrations and Lables of Analyses, By S. W 
Jounsoy, @LA. Kev sed, with numerous additions, and adapted for English 
use, by A. H. Cuurcu, M.A, and W. 1. Dyer, B.A. Crown Byo, 8s. Ga. 
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Second Edition, with ledex, crown 8vo, pp. 336, pre 45. > 
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FACTS AND DATES, or the Leadifg 
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*,* This work, theyresult of many years’ earnest appligation,"s specially 
tdapted to Advanced Clas 
ind to Ladies Schools. ‘ è i 


‘The work well certainly prove very useful to students."—Zducational e 


Dimes ; s 
t Each section is prefaced with a succinct and valuable introductign.”-@ 
British Quarteriy Review. ` ® : 


= 
“There are certainly the elements of a very desirable auxiliary, to Studenk 
and general readers in the first portion of Dr. Mackay's volume, "A the- 
næ. i 


“The chief feature is an extremely simple system of Mnemonics, by means 


to carry With them a string of figures °—Guardian. 


‘of which a few appropriate words attached to each fact, or event, are made 
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t“ Great care has been taken to bring the volume im all respects to the point 
vrizh the material and historical Sciences have at present reacht "London 
Weekly Review. ’ 1» 
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Fi^th Edition, revised, with 40 Illustrations, price 3s. 6g. 


SMOKY CHIMNEYS, their Cure and 
Prevention By FREDERICK EDWARDS, Jun. > bad 


“ We cordia'ly recommend th's successful attempt to teach a few plain and 
too often neglected rules. The'great charm of the treatise is in'its concise- 


ness and practical usefulness.” — Bildung News. ! 
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_THE VENTILATION of DWELLING HOUSES, and the Utilisation 
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THE EXTRAVAGANT USE OF FUEL IN COOKING OPERA- | 
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NILE ang Exploration oœ ths Nile Sourtes s New and Cheaper Edi- 
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THE NILE TRIBUTARIES ôf ABYSSINIA, and 
the Sword Hunters of the Hamran Arabs With Mans and Ilustra- 
gtions. Fourth and Cheaper Edition in One Vol. crown 8vo. 6s- 
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Èy Mr. ALFRED RUSSEL WALLACE, 
THE MALAY ARCHIPELAGO; The’ Land’ of 
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CONTRIBUTIONS to the THEORY of NATU- 
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** Whatever may be the opinions of readers with regardffo this strangely 
fascinating volume, tnere can b= 1 0 doubt of its value in explaiuing and con- 
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@acidents in Search of Alpine Plants. Extra feap &vo, 6s. 
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*SIR C. W. DILKE’S “GREATER BRI- 
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THE BRITISH EXPEDITION IN ABYS. 
SINIA. Compiled from Authentic Documents, By Captain H, M. 
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OBSERVATIONS on the GEOLOGY and 


ZOOLOGY of ABYSSINIA, made during the Progress of the British 
Expedition to that Country in 1867-68. By W T. BLANFORD, late Geolo- 
gist to the Expedition. &vo, with Coloured Illustrations ‘and Geological 


Map, 21s. -à 
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A PERSONAL NARRATIVE ofa YEAR'S 


JOURNEY through CENTRAL and EASTERN ARABIA in 
1862-3. By W. Girrorp PALGRAVE., Fifth and Cheaper Edition, with 
Map and Plan, Crown 8vo, 6s. 


THE POPULATION of an OLD PEAR 


TREE ; or, Stories of Insect Life. From the French of F. Van Bruys- 
SEL. Edited by the Author of “ The Heir of Redelyffe.g Crown 8vo, with 
Illustrations by Becker, 6s. ; 


SCENERY OF SCOTLAND, Viewed in 
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AT LAST: or, A CHRISTMA® in the 
WEST INDIES. By the Rev. Canon Kixosiey. Wi Numerous 
lilustrations. . . (J the Press., 
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THE ANALYTICAL THEORY of the 


CONDUCTION of HEAT. By R., KALLEY MILLER M.A, Fellow 
of St. Peter's College, Cambridge. (in the Press. 


ON THE GENESIS OF SPECIES. By 
ST. GEORGE MIVART, F.RS. With Numerous Illustrations Crown 
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“ Wr, Mivart has succeeded in producing a work wh'ch will clear the ‘de1s 
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THE BEGINNINGS OF LIFE: In- 


cluding an account of the present State of the “Spontaneous Generation” 
Controversy. By H CHARLTON BASMAN, MD, ERS, Prolessor 
of Pathological Anatomy in University College, London. [Zn the Press. 


BODY .AND MIND: An Inquiry into 
their Connecticn and Mutual Influence ae in reference to Mental Dis- 
orders, being the GULSTONIAN LECTURES for 1870, delivered before 
the Royal College of Physicians. With Appendix. By HENRY MAUDS- 
LEY, M D., London. Crown 8vo, 5s. (Fust publ shed. 


A TREATISE ON MAGNETISM.— 
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AND ESSAYS Bvo, ros, Ed. . E 
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A COMPARATIVE GRAMMAR of the 
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` LESSONS in ELEMENTARY PHY- 


SICS. By BALFOUR STEWART, LL D, F.R S., Professor of Natural 
Philosophy in Owens College, Manchester. x8mo , with Numerous Illustra- 
tonns and Coloured Diagram, 4s. 6d. 


THE ILIAD OF THE EAST: A Selec- 


tion of Legends drawn from VALMIKTS Sanskrft Poem, the Ramayana. By 
FREDERIKA RICHARDSON, Crown 8vo, 7s ód. e 


A SKETCH of the LIFE and WRITINGS 


of ROBERT KNOX (the Anatomist), By his Pupil and Colleague, 
HENRY LONSDALE., Crown 8vo, with Portrait, 8s 6d. 
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New and Cheaper Edition, revised and enlarge%, ad 


THE HOLY ROMAN EMPIRE. By 


J. BRYCE, B.C.L,, Regius Professor of Civil Law, Oxford. Crown 
8vo, 7s Oa. ~ 


tes o S r r > © 
MACMILLAN & CO, LONDON. . ° 
e ¢ 
(d 
n Ta m we 


MACMICLAN & G0.’8 NEW BOOKS, . 


MITFORN, Sesond Secretary tg the Briteh Legation in Japan. With - 


+ 











Pate whe - ” 
i * i 
: } 
" - 7 oe = = z= = a n = 
1 è 
š e s j 
‘ ea 4 4 ow Fe tee 7 7-5 t ow we s nn ar aa 
f UB., ` ' 3 e’ 
4 
a gar * “= m e + é ? 





e`“ 7 > oe | 

e n e E E E 7 As E 
t Ld 

 PICTORLAL AND» INBUSTRIA] coo 
©, é E ® 

a n ee An Tilusiratėd Magazine.: $ neisi erse = E sig 
f Ta t i ; ° , , <e] 
© e Nag, for FEBRUARY, ` is. NOW- READY... . i e ee 

-13 sou < wet A Ded cm akie, aiscd Beko 62 e. l, 

T CONTENTS ce S. CE my 
rz Arr Torics OF IMMEDIATE, INTEREST: ^ ° neon | 9 9. FINE 'ART-EXHIBITIONS: > > - le vA 7 
Xo HELLENIC ‘AND CHRISTIAN ART): -na page 161,)| è THe OLD MASTERS AT PHE RovAL ACADEMY , , page I 
XL. Is ARCHITECTURE A FINE ARTIN ENGLAND? ,, 163: "THE INSTITUTE OF PAINTERS IN WATER COLOURS” ,, : 

2, CROMWELL: THE. BUST IN THE NATIONAL a è THe NEW British INSTITUTION . . . 9», 176 @ 
PORTRAIT GALLERY . ue os - s» 164) ` THe Society oF FRENCH PAINTERS a = 177 
3. EASTLAKE ON ART (concluded) A es ep Thr 10. ART GOSSIP er ee eee : i - oo 9, 

4..°A LITTER BIT oF SCANDAL” THE PICTURE Ir. THE WIERTZ MUSEUM, BRUSSELS . f |. 
- BY J. B. BURGESS . A > A 2 . 3,3 166 ‘12, STUDIES FROM NATURE, No. 3, FOLIAGE* Or Š 
5. ON THE INFLUENCE OF THE HUMAN FORM AND “THE HORSE-CHESTNUT . 3 <. ja gy 9280 
RACE ON THE BEAUTIFUL IN ART. ‘ . a $b. | 13 SOUTH KENSINGTON MUSEUM . g e je gy tb, 
6. LONDON PUBLIC BUILDINGS OF 1870. š - » 167| r4. CONDON M AUSSMANNISED ‘ è a oat E : 
_ 7 ART-NOTES FROM Paris (Jy Balloon) . ; e n» 169] 15. “MUSICAL AND DRAMATIC ART . ‘ E yg 20s. 
8. THE FRESCOES OF THE VATICAN. . . . x IJI | 16. NOTICES of BOOKS . ©. «© +) b ye 7 C7 
' i 
ILLUSTRATIONS: oo a i ° 
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tran8parent storm-cards and useful lessons. By HENRY PIDDING. 
TON, lage President of Marine Courts, Calcutta (with charts and diagrams). 


WILLIAMS & NORGATE, London and Edisburgh. 





© Price 25s, bound in cloth, 
AN ATLAS OF COMPARATIVE OSTE- 


Kasei by Bagless of Twelve Plates in folio. The figures selected and 


n fessor T. H. HUXLEY, F.R.S. »%nd drawn on Stone by B. 
reyes E HAWE LNS; F.L.S. 


a 


WILLIAMS & NORGATE, 14, Henrietta Street, Covent Garden, London; 


and 20, South Frederick Street, sisal b 4. 


CHLORALUM WO. 


; f Tus New 
' STYPTIĜ AND ANTISEPTIC. i 
‘SURGICAL DRESSING, 
In Pound and Half-pound’ Packages. `i ; 
Brice 65. per pound: . *, | 


The LONDON COTTON MILLS (Limited) have made arrangements 
_with The CHLORALUM COMPANY for the Sole Manufacture, in the 
“United Kingdom of Cotton Wool and Wadding contAining 4 definite per- 
centage of Chloride of Aluminium Chloralum a and Wadding will be 
found very valuable for many medi¢al and general ‘san:tary’ purposes. -It 
inay be described as an jent ‘and astringent antiseptic and disinfectant, 
for use in a Treatment of Wounds, Foul:Ulcers, Bed-sores, Fetid Cancers, 
Discharges of all kinds, and to neutralise Fever Poisonin Beds or in the Sick 
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Chamber, “ar 
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*,* A simple of Chloralum Wool will be sent post-free to any medical man 
or chemist on receipt of One Shilling in Stamps by the CELORALUN Con- 
PANY, Not zx,’ Great Winchester Street Buildings, London, E 

Chloralum Wool and Wadding are manufactured wei by 

THE LONDON COTTON’: MILLS: mere 


on! Spa ' ‘Road, Bermondsey, 


Sold also Wholesale : by The ‘Cicoekeun Company, all Drug, Houses and 
Druggists’ catia dh and Retail by all Chemists, - 
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°* ROYAL SCHOOL OF MINES, Jermyn | 


Spee hae ee GOODEVE, M.A. commenced a Course of Thirty-six 
Lectures Gn “ Applied Mechanics,” on Tugspay, the rath of February, at 
‘Tevelve o'clock, to be continued on each succeeding Wednesday, Thursday, 
and Tuesday at the same hour. Fee for the Course, £2. 


fessor RAMSAY, LL.D., F.R.S , commenced a Course of Thirty-six 
on koh ead Tis r4th of February, at Two o’c ea 
n 


Lectures ma“ Geology,’ 
to W continued on each succeeding Wednesday, y, Monday, a 


Tucsa, at thegame hour. Feefbor the Course, £3. 
o > TRENHAM REEKS, Registrar. 


ROYAL “COUNCIL of EDUCATION.— 


EXPERIMENTAL LECTURES and Demonstrations on the SCIEN- |. 


© TIFIC SUBJECTS of the above examinations can be attended in classes 


or privately, atthe BERNERS' COLLEGE Laboratory and Class-rooms, 
Tebegraphy and Photogwaphy ially considered, Fees moderate. Apply 
te Prof. E. V. RRD ER, F.E.S., F.S.A., 44 Berners Street, W. 
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„ SCHOOL OF CHEMISTRY, ° 


- 20, GREAT, MARLBOROUGH STREET, 
p LONDON, W. 
DIRECTED sy ARTHUR VACHER. . 


Second Edition, with Index, crown 8vo, pp. 336, price 4s. ` 


~A 


` 


= FACTS AND DATES, or the Leading 
Events of Sacred and Profane History, and the Principal Facts in the Various 
Physical Sciences ; witha brief Introduction to each Section ; the memory 
being aided by a simple and natural method. For Schools and Private 
Reference By the Rev, ALEX. MACKAY, LL.D., F.RC,S., author of 
A Manual of Modern Geography, Mathematical, Physical, and Political,” 
**Elements of Modern Geography,” &c. 


*,* This work, the result of many years’ earnest application, is specially 
adapt®a to Advanced Classes in Schools, to Candidates for the Civil ervice, 
and to Ladies’ Schools. ba 


e The Work will certainly prove very useful to students.” —Educational 
EMES, 


‘Each section is prefaced witha succinct and valuable introduction.” — 
British Quarterly Renew., i 


“There are certainly the elements of a vey desirable auxiliary to students 
and general readers in the first portion of Dr. Mackay’s volume.” -@4 zke- 
NEUN > 


-4# The chi& feature is an extremely simple system of Mnemonics, by means 
of which a few appropriate words attached to eachgact, or event, made 
to carry wich them a string of figures.” —Guardian. i 


° 
“‘ reat care has been taken to bring the Volume in all respects to the point 
waich the maternal and historical Sciences have at present reached,” —London 


Weekly Review. r 
W. BLACKWOOD & SONS, Edinburgh and London. 
@e 


Fifth Edition, revised, with 40 Illustrations, price 3s. 62. 
SMOKY CHIMNEYS, their Cure and 
Prevention By FREDERICK EDWARDS, Jun. 


“We cordially recommend this successful attempt to teach a few plain and 
too often neglecced rules. The great charm of thestreatise is in its concise- 


ness and practical usefulness.”-~Silduing News, 2 
By the same Author, ; 
OUR DOMESTIC FIRE-PLACES; new Edition, with r4y Illustrations, 
price 12s. } 


THE VENTILATION of DWELLING HOUSES, and the Utilisation 
of Waste Heat from open Fire-places. With 107 Illustrations, price ros. 6g, 


THE EXTRAVAGANT USE OF FUEL IN COOKING OPERA- 
TIONS, with 47 Ilustrations, price ss. 


London: LONGMANS, GREEN, & CO., Paternoster Row. 





One Volume, crown 8vo, price 7s. 6d, cloth, gilt top, or 
14s, bound tn tree-calf by Riviere, i 


STRANGE DWELLINGS; being a De- 


scription of the Habitations of Animals, abridged from “ Homes Without 
Hands.” By J. G. WOOD, M.A ,F.LS., &c , Authorof “f Bible Animals,” 
With a New Frontispiece by J. B. Zwackrr, and a Selection of the 
Original Woodcut Illustrations from Designs by W., F. Kev and E. SMITH, 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


Just published, in 


In One Volume, crown 8vo, with ro Plates (7 coloured) and 107 Figures f 
‘ engraved on Wood, price 14s. cloth. 


THE SUN: RULER, LIGHT, FIRE, 


‘and LIFE of the PLANETARY SYSTEM. By RICHARD-A. PROC. 
TOR, B.A., F.R.A.S. ` : > 


By the same Author, uniform with the above, price ros. 6¢. 


. OTHER WORLDS THAN .QOURS > the. 


Plurality of Worlds studied under the Light of Recent Scfentific Regearches. 
: Second Edition, revised and enlarged ; with 144lustrations. 


e > aL ha C 
London: LONGMANS, GREEN, & CO;, Paternoster-Row. _ 
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Just Published, price 2s. cloth, with numerous Diagrams, : 


THE ESSENTIALS OF PLANE AND 


SOLID GEOMETRY, as taught in France and Germany, with Shorter 
Demonstrations in Ejfclid; adapted for Students _preparang, for Examie 
nation, Cadets in Naval and Military Schools, Technical Classes, &e. By 
J. R. MORELL, formerly one of Her Majesty’sSnspectors of Schools. 


GRIFFITH*and FARRAN, Corner St. Paul's Churchyard. _ 
VESUVIUS. By Professor Phillips, with’ 


numerous illustrations and Maps. Crown 8vo, 1, 6d.. 
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LATHES, CHURCH AND TURRET — BELLS, tke, * l 
b 
e * e 
è ` J 
e > “T. COOKE AND SONS, : 
° CLOCK AND ‘'RATHE MAKERS TO HER MAJESTY’S HOME AND INDIAN GOVERN MENTS, 
ə 
BUCKINGHAM W O R.K S; ` YORK. d 
155s of Ghurch, Turret, and other Clocks, made and erected, and Bells supplied and hung by T. COOKE‘ind SONS Also Illustrated Gomes. of 
Lathes, Planing, Sawing, Copying, and other Machines, may be had on ı application to the Works. e° . 
con 
s e 
MICROSCOPIC MARVELS. — African | THE DOCTRING OF EVOLUTIDN. e 
AND PERUVIAN SANDS, consisting of an infinite variety of beautiful 7 
coloured gondie Minerali. “Also me A R SANDON. the most in- "A SYSTEM OF PHILO SOPHY. of 
teresting an iant combination of ever-changing minute colours., 2s. or LG 
both for 42 stamps, post free. These specimens are pronounced the most i By HERBERT SPENCER 
charming obj@ts yet seen andar the Microscope, and their choiceness renders | Vol. I. FIRST PRINCIPLES. Second Edition, re- oes 8vo, cloth, 
them invaluable to collectors. Prepared and Sold only by Mr. WATSON, price 16s. 
24, Warwick Plage, Leeds. Vols. IÊ Il. THE PRINCIPLES OF BIOLOGY. Vols, 8vo, cloth, 
price 345. 
Price sd. every Friday—Annual Subscription, 24s. Vol IV. THE PRINCIPLES OF PSYCHOLOGY. Sefond Edition. 
‘Vol. 1 containing Two Parts of the Original Edition with Tree Parés of 
THE BRITISH MEDICAL JOURNAL | Nev Matter. 8vo, cloth, price 18s. 
: By THE SAME AUTHOR, iu % 
Being the Journal of the British Medical Association. EDUC ATYON : Intellectual, Moral » and 
_ConTEeNnts FOR Fen. rr: EN 8vo, cloth, 6s. eG 
' Clinical Tec on Gass of Inflammatory Effusion into the Pleura and THE CLASSIFICATION OF. ! RHE — 
Peritoneum, ae Recovery, with Clinical Remarks. By C. H, Jones, SCIENCES: to which are added, Reasons for Dissenting from the-Philo- 
M B. Cantab., E.R S sophy of M, Comte. Second Edition. 8vo, 2s 6e. | 
oie of Lectures on the ae eae Distribution of Diseases in - CHEAPER EDITIONS. a6 
Se T SOCIAL STATICS; or, the Condition$ 
-p = = of Gangrene of the Lung, with Remarks. By J.C, Browne, M.D., essential to Human nes Specified, and the First of them developed,- 
i = 5 i S 3 8vo, cloth, tos 
i By W. Whitehead, F.R C.S.E 
ve beers ai ice iaada ESSAYS: Scientific, Political, and Specu®. 
PARAE T ROBT I Meee REON, ael LATIVE. dg the First and Second ne re-ssrafiged, and containing 
Clinical Record, Casos from the Practice of Professor Erichsen. _ an additional Essay ) »2 Vols. 8vo, cloth, 26s. ' I. 
- Obstetric Memoranda. By W.-G. Kemp, Esq. WILLIAMS & NORGATE, 14,-Hennietta Street, Covent Garden, Londen’. 
Clinical and Therapeutical Memoranda. By S. B. Farr, Esq.; Dr. G. g -and 20, South Frederick. Yrect, Edinburgh. g Pie a ate 
H. Savage, Dr. J. G. Davey, and Dr. ae Murray. a ef 
Reviews. i MESSRS. ROBERT COCKS and C®. beg, . 
LEADING ArRTIcLes.—Medical ee nee and Lymph Supply to announce that they have This Day Tssued their LIST of NOVELTIES" 
—The Coming Session. for 1871, ony arn powa E n populer songs, duets, piano 
Tue WEEK. Medical Items—The International Medical Congiess—Hy- BOS eer Ke: T PEPA er ee 
drate of Chloral—Tariff of Medical Fees-~-Small-pox and Vaccimation in O ‘FAIR : DOVE! t O FOND DOVE f 
Florence—Small-pox and Vaccination m Liverpool—Fratricide—The College Songz ByA. S. Garry. No rin F, for contralto or baritone ; No a in A 
of Physicians and Vaccination—-Haid Cash—Small-pox at South Shields— flat, E r z rane or tenor Post free for 24 stamps each —“ We have seldem 
Street Salting versus Street Watermg—London Water~Grave Jokes—So- x eh = much beauty concealed 10' so a areal simp a'song.”—Vide 
ciety for Rehef of Widows anc Orphans of Medical Men—A Fat rkyard— Edinburgh Courant. an singularly touching and Ae e odee» "Vide 
dial ae SERR Club—Wounds of the Stomach—Working Men's fart eae ‘$ Cannot fail to be a favourite.""—Vide Weekly oa 
BA ue acd B,—This i is the most popular setting, 
¢ —Medical Sch hip for W — 
Comt- Willam Kelh Pot Women—idubursi: University  HAMILTON’S. MODERN *INSTRUC- 
fae ; se ee TIONS for the PIANOSORTE. 770th Edition, price 4s. Post free for 28 
"IRELAND. —Small-pox in Ireland, &e. stamps. Appendix to Ditto, by Geo W. West, ss, Post free fr 33 SaS i 
Notes of the War James Clarke's Catechism of Music, rgsth Edition, rs. Post free for 9 
Poor-Law Medical Service ; Proposed Alteration of Vaccination Arrange- stamps. 
soon os Da Dilemma , the Sanitary Muddle ; Medical Orders for TIRED. New Sacred, Song. Poetry By 
: ; goot Miss BURNSIDE ; Music by Miss M LINDSAY (Mrs. J. W. Bliss). Noin 
IngLanp.—Poor-Law Medical Officers’ Association of Ireland. D flat . No. zin D. 4s. each; and free by post for 2 vs stamps ise), A smooth 
Medical News. Association Intelligence. Correspondence, &c. and graceful melody of tke simplest type, and likely to become very‘populgr.’* 
THOMAS RICHARDS, 37, Great Queen Street, Long Acre. sath ict panicked fad 
FAR AWAY. | Song. By Miss M. Lind- 
PRICE  BIGRTEENPENCE say (Mrs. J. Ww. Bliss). 4s Ditto for two voices, 45. ~tt There is great beau 
¢ ty 
T H F P R À C T f di i 0 N E R: in this melody.”—Vid® Standard. ‘‘The melody is so swee# and plaintive. 
ee ee ROBERT a 
free by post at half-price —-London: published only by C 
i Monthly Joon ak and CO, New Burlington, Street Order everywhere. 
THERAPEUTICS. 
Edited by FRANCIS E. ANSTIE, M.D., F.R.C P, Senior- Assistant 
Physica to Westminster Hospital, and Lecturer on Materia Medica in 
W ter Hospital School, aS 
Vo. XXXII. for FEBRUARY, 187r, Cont ins— Rinne 
s . Original Communications : , JOSE PH GILLOTT’S 
Jamem® Rispon Benner, M.D. On Mechanical Means of Relief in STEEL. PENS. a 
certain cases of Inflammatory Abdominal Effusions Sold by all Dealers throughout the World. ` 
C. Macnamara, Remarks on the “ Antiseptic System of Treatment.” ~ 3 
" Grorc OLIVER, M.B, Lond. On Hypodermic Injection of Morphia. — 
`s eH, Dupré, Ph.D. Contributions to the Patholegy and Therapeutics of ASE: H ay a 
Diabetes. | $ 1 83 
Joux Harrey; M D. Lond., F.R.C.P, etc. Solution of Santonine, ©- A a place tial mie 
Tue Eprtor. On the Use and Abuse of Alcohol bysWomen, J Absolutely genuine, economical: aoii abont tliree t times ‘eer atren th 
Re@ews of thegdomoopathic Cocoas and French Chocolates ordinmily sold ; 
Cl f th Month. Bwta for the weak@st ‘stomach owing to two-thirds of the Fatty , 
a E ico f ai British and Torei Is. z ` Matter, which forzgs 50 per cent of the Nib. being removed "The mch- 
xtrags from Brits oreign Journa ness 1s hus overcomé ĉn a menner far meferable to the umpovershMent 
Notes and e aii . of the Cocoa by dxlution or Adulteration.”—Zhe Lancet. “Coa treated 
Bibliography : ' thus will, we expect, prove ®% bene of the most nutritious, digestible, 
. MACMILLAN & CO, 16, Bedford Street Covent Garden, London. and restorative of dr §,"'=-Brittsh Medial Journal, fu 
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BOQKS OF TRAVEL, NATURAL HISTORY, ETO. | e+ MACMILLAN & 00:8 NEW BOOKS. +- 


e @ 
e By Sis SAMUEL W. BAKER, F.R.G.S. 


THE ALBERT NYANZA GREAT BASIN of the 


Ox 
NILE, and Expleration of the Nile Sources. New Cheaper Edi- 


* © tion, with Portraits, Maps, andSillustrations. 2 Vols. crown 8yo, 165. 
Cheap Edition in @ne Vol, crown 8yo, with Illustrations, 7s. 6ct 
e 


THE NILE. TRIBUTARIES of ABYSSINIA, and 
the Mord Hunters of the Hamran Arabs With Maps, and Ilustra- 


ipis: Fourth and Cheaper Edition um @ne Vol. crown ĝvo, 6s. 
. * (Yus: ready.e © 


* By Mr. ALFRED RUSSEL’ WALLACE.” 
THE MALAY ARCHIPELAGO; The Land, of 


® the Orang-utan Bnd the Bird of Paradise. A Narrative of Travel, with 
Studies of Man and Nature. 2 Vols. crown 8vo, with g Maps and 50 
Tlustratiogs. Second Edition, 245. 


CONTRIBUTIONS to the THEORY of NATU- 


RAL SELECTION. A Senes of Essays, Crown 8v@ 8s. 5d. 
“Whatever may be the opinions of readers with regard to this strangely 
fascinating volume, there can be no doubt of its value in explaining and con- 


necting agvanety of facts in Natural History, which are too generally regarded 
as mexpheable anomalies,” —Z-rantener. 


“A NARRATIVE OF TRAVELS ON THE AMA- 


ZON, AND RIO NEGRO, with an Account of the Native Tribes and 
Observations on the Climate, Geology, and Natual History of the 
Amazan Valley. With Map and Illustrations. 8vo, 12$, 


By the Rev. HUGH MACMILLAN. 
HQLIDAYS on HIGH LANDS; or, Rambles and 


Incidents in Search of Alpine Plants, Extra fcap 8vo, 6s. 


BIBYEsTEACHINGS in NATURE, Fifth Edition, 


® extra fcap, 8vo, 6s. 


FOOT-NOTES' from the PAGE of NATURE. Fcap. 


" 8vo, with Illustrations, 5s. 


THE TRUE VINE; or, The Analogies of Our 
Lord's AllegSry,. Glove 8vo, Gs. [Fust published. 


w 


' SIRC. W.*DILEE’S “GREATER BRI- 


, TAIN?” A Record of Travel in English-speaking Countries during 
1866-67. With Hiustrations. Fi ifth and cheaper Edition. Crown 8vo, 6s. 


THE BRITISH EXPEDITION IN ABYS- 


SINIA. Compiled from Authentic Documents By Captain H, M. 
Hozizr, late Assistant-Mulitary Secretary to Lord Naper of Magdala, 
8vo, 9s. 3 
e 


OBSERVATIONS on the GEOLOGY and 


ZOOLOGY of ABYSSINIA, made during the Progress of the British 

Expedition to that Country in 1867-68. By W T. BLANFor», late Geolo- 

gist to the Expedition. 8vo, with Coloured Ilustyations and Geological 
ap, 215, 


A PERSONAL NARRATIVE of a YEAR’S 


JOURNEY through CENTRAL and EASTERN ARABIA in 
1862-3. By W. GIFFORD PALGRAVE. Fifth and Cheaper Edition, with 
Map and Plan. Crown 8vo, 6s. 


THE POPULATION of an OLD PEAR 


TREE ; or, Stories of Insect Life, From the Frenchtf E. Van Bruys- 
SRL. Edited by the Author of “The Heir of Redclyffe.” Crown 8vo, with 
Illustrations by Becker, 6s. X 


SCENERY OF SCOTLAND, View 


connection with its Physical Geology. By ArcHIBALD GEIKIR, F.R.S, 
With Wlustrations and a New Geological Map. Crown 8vo, ros 6d. 
“Few things could be more delightful than a Scotch tonr, gith Mr, 
Geukie’s book in the knapsack.”——Guardian. ® q 
® 


in 


e 
e 


MACMILLAN & CQ, LONDON, 
b 


TALES OF OLD JAPAN. By “A. B. 


MITFORD, Seoond Secretary to tie British Legation in Japan. Witt 
upwards of 30 full-page Illustrations, Drawn and Cut on Wood by Japanese 
Artists. Two vols., crown 8vo, handsomely bound, 215. [Thes day, 


$ 
PROFESSOR HUXLEY’S LAY SER- 
MONS, ADDRESSES, and REVIEWS. New and Cheaper Edition. 


Crown 8vo, 7s. 6d. Te day, 


ESSAYS SELECTED FROM PRO. 


FESSOR HUXLEY’S “ Lay Sermons, Addresses and Reviews” Crown 
BVO, 25. : [This day, 


tj 
AT LAST: or, A CHRISTMAS 4n. the 
WEST INDIES. By the Rev. Canon Kinosrey. With Numerous 
Iilustrations. ive 4 the Press. 


THE ANALYTICAL THEORY of the 


CONDUCTION of HEAT. By R. KALLEY MILLER, M.A. F 
of St. Peter's College, Cambridge. eh the Pilea 


ON THE GENESIS OF SPECIES. By 
ST. GEORGE MIVART, F.RS With Numerous Illustrations Crown 
Bvo, os. % [Now ready. 

“Mr. Mivart has succeeded in producing a work which will clear the ideas 
of biologists and theologians, and which treats the most delicate questions in 
a manner which throws light upon most of them, and clears away the barriers 
of intolerance on each side, "British Medical Fournal, 


THE BEGINNINGS OF LIFE: In- 
cluding an account of the presént State of the' “Spontaneous G tion’ 
Controversy By H. CHARLTON BASTIAN, M.D. F RS. Profesor 
of Pathological Anatomy in University College, London. [Js the Press, 


BODY AND MIND: An Inquiry into 
their Connection and Mutual Influence specially in reference to Mental Dis- 
orders, being the GULSTONIAN LECTURES for 1870, delivered before 
the Royal College of Physicians. With Appendix. By HENRY MAUDS- 
LEY, M.D , Landon. Crown 8va, 5s. - [Hust published. 


A TREATISE ON MAGNETISM.— 


Designed for the Use of Students in the University. By G B AIRY, As- 
tronomer Royal. Crown 8vo, gs. 6. (ust ready, 


PROFESSOR SEELEY’S LECTURES 
AND ESSAYS  8vo, ros. 6d. 
Con rents: Roman Imperialism, 3 Lectures—Multon’s Political Opinions 


—Milton’s Poetry—-Elementary Principles in Art—Luiberal Ed i 
Untversities—English for Schools—-The Church as a Teacher of Movality—- 


The Teaching cf Politics, 


A COMPARATIVE GRAMMAR of the 


TEUTONIC LANGUAGES. Being at the same time a Historical Gram- 
mar of the English Language, and compnsing Gothic, Anglo-Saxon, Early 
English, Modern Enghsh, Icelandic (Old Norse), Danish, Swedish, Old 
High German, Middle High German, Modern German, Old Saxon, Old 
Frisian, and Dutch, By JAMES HELFENSTEIN, Ph.D. 8vo, 18s. 


MACMILLAN’S SCHOOL CLASS BOOKS. 


LESSONS in ELEMENTARY PHY. 


SICS. By BALFOUR STEWART, LL.D, F.R.S., Professor of Natural 
pipes m Owens College, Manchester, 18mo , with Numerous Illustra- 
tions and Coloured Diagram, 4s. 6d, ° 

e 





THE ILIAD OF THE EAST: A Selec-. 


tion of Legends drawn from VaLauxi’s Sanskrit Poem, the Rant 
FREDERIKA RICHARDSON. Crown 8vo, 7$ ód. or 


A SKETCH of the LIFE and WRITINGS 


of ROBERT KNOX (the Anatomist). By his Pupil and Coll 
HENRY LONSDALE» Crown 8vo, with Portrait, 8s. 6d. E ii 


2 
New and Cheaper Edition, revised aud enlarged. 


THE HOLY ROMAN EMPIRE. By 
J. BRYCE, B.C.L., Regius Professor of Civil Law, Oxford, grown 


By 





8vo, 7s, Od, 
ea 
MACMILLAN & CO, BONDON, e- 
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The EDITOR, at this stage of his enterprise, particularly desires it to be understood that. the prografhme of pro- 
gressive development and expansion already announced for The Academy will continue to be steadily carried out with » 
reference to the above departments, as well as to others still remaining to be organised. « 


Now Ready. . Second Edition of No. 16, Price 6d. 


as. % OPINIONS OF THE PRESS. . es 


“The Academy is well calculated to discharge that critical and regulative function 3 in English literature of 
which Mr. Matthew Arnold feels the want, and which on the other side of the Channel he supposes to be furnished 
by the French Academy and its sisters in the Institute.”—-Daz/y News. 


“Its contents are honourable to British literature.” — Saturday eve 
“ One of the most important and meritorious enterprises of our time.” "Pall Mall Gazette. 


“ Absolutely neutral in Religion and Politics, it has managed to do a work in literary criticism which is at 
once most difficult to perform, and yet most valuable when performed, as Zhe Academy has shown that it can be 


done,”-Literary Churchman, 
- -_ 
— recueils dê ce genre sont devenus un véritable besoin pour la science actuelle.”—Revue Critique 


ss Tts collaborators are well-known savants.”—Literarisches Central Blatt, 


. 
“ The Academy has rapidly developed into`an influential organ of literature and science, which is here held in 
far higher estimation than all other British journals.” —Rheinische Zeitung. 
9 
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ä 14, Henrietta Street, Covent Garden, London ; and 28? South Frederick Street, Edinburgh. 
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2 A an on the 15th January: : 
The following new Défiiments arè in course of organisation, with the assistance of the followin® 
Contributors :— S È : : o 
r PAINTING . WO.. 2... “Mr. W.B. SCOTT, , 
j . Authg of the ‘ ‘Life of Albert Durer.” 
2. ARCHITECTURE, . . -. . .  . Mr W, Morris, : 
i 7 Author of the “Earthly Paradise,” etc. e bd 
3. MUSIC, a š ‘ ; ; : ; . Mr. JOHN HULLAH; and . 
. Dr. FRANZ HuFFER, F 
: : Of the Leipsic Musikalische Wochenblatt, and the, : 
x Berlin Ache, 
4. TRAVELS, ego ge ee ALR WARE ACES FRS, » 
i i Author of “Travels in the "Malay Archipelao,” etc. 
5. OLD ENGLISH, ETC, . . . « «Rev, W. W. SKEAT, see 
aa i Editor of ‘Piers the Plowman,” etc. s 
Mr.. HENRY SWEET, . e° Y 
; Editor of King Alfred’s Translation of the De® š 
is 2 Cura Pastorali. ‘ 
8 o 
6. WORKS OF FICTION,. o2’. Mr. H. LAWRENNY, . $ 
Writer of the Article on Dickens in Academy for e 
Oct, 15th. . E ' 
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SUNDAY LECTURE SOCIETY.—Lec- 


RES at St. George’s Hall, Langham Place, each Sunday afternoon at 
half-pas#3 o'clock precisely. 
Tha THIRD SERIES, zow extended from Six to HGR T. 
š LEC TURES, will Če as s follows zm ne 
BG7t Oe er a ee ) ee eae ® 
Feb. 26 —MON CURE D. CONWAY,-Esq , on The Past‘and -Preżent 
of New England : its Early History, Physical Features, Lite- 


rary and Religious ‘Development, „and -Sketches of leading |: 


oe 3 Thinkers— Emerson, Theodore re Parker,” &c. 


Mareh s.—JON A. HJALTALIN, of Iceland, on “Iceland: its Physical 
< YAN ;+ Volcanoes, Hot Springs,” Se: 
è Customs ‘of its Inhabitants.” ~ 


* so I2 =W. G. CLARK; M.A, 'Vicė-Master ot Trinity College, and late 
. Public Orator, Cambridge, on “ Protestantism.” 


is nan a WORMAN LOCKYER, toe , F.R.S., M.R.L, on u The 


Eclipse.” 
» 26 TT, SPENCER COBBOLD Esq | M.D., F.RS., FLS. 
R winey. one on Geolé » British Museum), 0 on The 
Tan tructure and Develo opment of Ferns.’ 


April 2. EDWARD; MAITLAND Esq; B.A” Combedages on “ Jewish 
Literature and Modern Education? or the Use and Mis-use 
- of the Bible m the School-room.” 


‘3 2.—w. K. CPIFFORD, Esq , M.A. Cambridge, on “ The History 
thesis; | 


of the Sun: an Explanation of Laplace’s Nebular' H 
e and of recent Controversies in regard to’ the Time w ich càn 
® be dilowed for the Evolution of Life.”- TA See ER eae eee 

» 23-—~Prof J. S, BLACKIE (Edmburgh University), on “ War; its 

es . Causes, Character, and Consequences.” 
For Members’ Annual TicketsPand for Series Tickets for the Erout Lec- 
TURES, at reduced prices, apply (by. letter) to the Hon Treasurer, Wm. 
a as DonvitiE, Esq., 5, Gloucester Crescent, Hyde Park, W.; or at the 


Payment at the “Door :—One Penny; Sixpence; and (Reserved Seats) 
One Shilling. 


ST. MARY’S HOSPITAL» MEDICAL 


SCHOOL, W.—Chairs of CHEMISTRY and PRACTICAL CHEMIS- 
TRY.—These Lectureships having become vacant, it 1s requested that Gentle- 
men proposing to become Candidates will send in "their Applications, accom- 
panied by Testimonials, on or before Monday, the 6th prox , under cover to 
the Secretary, from whom any further information may be obtained. 


3 SER S r i= G. WILKINSON Secretary. 
eaguary 19, I 7r: Ee 


- ROYAL COUNCIL of EDUCATION.— 


EXPERIMENTAL LECT URES and Demonstration? on the SCIEN- 
TIFIC SUBJECTS of the above examinations can be attended in classes 
or pa at the BERNI ERS COLLEGE Laboratory and Class-rooms. 


egraphy and Photo oly considered, Fees.moderate.- Apply 
to Poof E. V. GARDAI FE S., F.S.A., 44 Berners Street. W, 


een ee nee 
SCHOOL OF .CHEMISTRY, 


20, GREAT MARLBOROUGH STREET, 
LONDON, We 
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| L“ The work will certainly prove veřy useful to students.” 
| Tintes, 


LONDON UNIVERSITY- 


TION.—Mr RALFE M.A, (late Natural.Scholar, Caius College), prepares 
candidates for the Matriculation in Chemistry, and for the Prelummary Sc en- 
tific in Chemis , Botany, and ‘Zoology. Arrangements can be made for 
reading in ‘Mec anical Philosophy “Apply , to “Mr. RALFE, ` 26, Queen 


Anne Street, ‘Cavendish Squares: W- >» g j : 
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Second Edition, with Index, crown ae pp. 536, price 4s, 


«FACTS AND DATES, or the Leading 


Events of Sacred and Profane History, and the Principal Facts in the Various 
Physical Sciences; with a brief -Introduction to each “Section ; the memory 
being aided by a ‘simple and natural method - For Schools and Private 


. Reference. Bythe Rev, ALEX. MACKAY, LL D., F RCS, author of 


“A Manual of Modern Geogra graphy, Mathematical, Physical, and Political,’ 


“ Elements of Modern Geography,’ &c. 


"*,* This work, the result “of many years’ earnest application, is specially 
' adapted to Advanced Classes in Schools, to ee for the Civil Service, 
and to Ladies- Schools . | a 


? 


—Educational 


“Each section is prefaced with a succinct and valuable introduction,” 
British Quarterly Review. 


“There are certainly the elements of a very desirable auxiliary to students 
and general readers m the first portion of Dr. Mackay's volume, ”—A the- 
NEUM, 


“The chief feature is an extremely simple system of Mnemonics, by means 


of which a few appropriate words attached to each fact, or event, are made ; 


to carry with them a string of figures,” —Guardian. 


me Great care has been taken to bring the volume in all respects to the point 


which the material and piace Sciences have at present reached, ”-—-Londoz 
Weekly Review. 


W. BLACKWOOD & SONS, Edinburgh and London, 
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PROFESSOR OWEN’S WORK ON VERTEBRATE ANIMALS. 
Complete i in 3 Vols. 8vo, with 1,472 "Woodcuts, price 43 x38. 62 @oth. 


THE COMPARATIVE ‘ANATOMY and 


PHYSIOLOGY @f the VERTEBRATE ANIMALS. By RICHARD 
OWEN, F.R S„ D.C L., &c., Superintendent of the Natural History: De- 
partments, British Museum. ü 


“ To every matiralist it will prove indispensable, and the vast accumulation 
of facts it contains will render it a useful book even to those whose occu 7 
tions are less directly connected with Anatomy and Physiology.”— 
Lancet, ar X 5 p k e 


Vol. I. ‘Fishes and Reptiles, with Jaz Wood. us, price 21s. -> 
Vol. Il. Warm-blgoded Vertebrates, with 406 Woodcuts, 2x5. .. Ned 
Vol. I?I. Mammalia, including Man, with copious Indexes to the@rhole 


work, and 614 Woodcuts, price 375. 6g. cloth, =, r e 
Juondon: LONGMANS, GREEN, & CO, Patetmoster Row? 
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This Day, demy 8vo, 6s with 12 plates. R Second Edition, with the most Recht Discoveries and Additional Titustrations. 
. FORMS OF ANIMAL LIFE. Being| PROFESSOR ROSCOE’S “SPECTRUM 
te seen af Ai tal anano PSS upon Paoa oo ANALYSIS.” Lectures PRR SE m 1868. Waith Ren, ete 4 
an ustrate escmptions o cimens- and o i f trati d 8yo > 
e GEORGE ROLLESTON, BLD., , ERS. Linacre Professor 0 cess || Sabha aa oa tiustsahomen Meaiam Byer ae 
an ysiology in the University.o ord@ 
HARIT “AND, INTELLIGENCE, INe. 
THEIR CONNECTION WITH THE LAWS OF*MATTER AND _ | 
VESUVIUS. By Pr ofessor. PHILLIPS. FORCE, re eee of Scientific Essays. By JOSEPH Josy MURPHY. @ 
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* Contains much historical and scientific matter reduced to a pleasant and D&\elopment. By C, F. W8nstow, 14.D. 8vo, 14s. 
pada form.* a the volume as a eee a ony speak in Tan of ne 
ghest prais@ and we it as a work which deserves a ce on the 
shelves Er every student of physical science. ”--Eraminer. FIRST PRINCIPL ES of CHEMICAL 
PHILOSOPHY. By Josian P. Coox, jun., Ervine gProfessor of Che. ° 
“A work of hih value both to the student and to the tourist on the shores | mistry and Mineralogy in Harvard College. Crown 8vo, ate á 
of the Bay of Naples.”—Pall Mall Gazette, 
a , A'HISTORY of. CHEMICAL THEORY. 
Recently published, in crown 8yo, price js. 6d. > Peon the Ae ee to stad present pom By Ap. Wurtz. Trans- 
. . own vo, 6s. ns ag 
. EXERCISES in PRACTICAL CHEMIS- | tby H Wags Te , 
TRY: Qualitative Añalysis. ` By A. G. VERNON HARCOURT, F. DaN 
Lee's Reader in’ Chemistry at Christ Church, Oxford, and H. G. MA Cu A IRAT a K Pate BLEMS. By 
BeBe W R numerous see none E ens in Man—On Moral and Criminal Epidemics--Body æ Mind 4 
#4 The plan of the book appears to us to' be admirable, and the directions. lusions and Hallucinations—-On Popunie sven and Abstrac-_ 
given for performing the various operations involved in the course are , tion, Crown 8vo, 9s. -- e 
wonderfully precise and clear:”—Chemis¢ and Druggist. _ ‘A book presenting a great body of suggestive opinion on some of the’ 
; . ee most vital questions relating to human ‘and character, all statesme@. © 
>t : i Loo leo ae a ‘magistrates, clergymen, nie ical men and parents, should aa and igwardly 
CHEMIST SY a BB ENTS. By [ee 
y|: 
A. W? WILLIAMSON; Phil. Doc, Professor.of Chemistry, University,, |! COMPARATIVE LONGEVITY } ja MAN 
College, London. Extra fcap. 8vo, Cloth, price 8s. 6d. .AND THE LOWER ANIMALS, ByE, Rav Lawxgstex, B.A. Croiva 
ae, ris voume is vA S too iy m mple of baa a gog elenientary’ the i 8vo, 48. 6d. P 
ook in any science t to e ge brief, simple, exact ; the , 
scanner logical, developing in lucid verdes principles rom ‘facts, and |' MACMILLAN & CO. F LONDON, « oon 
keeping haay always capruna! upon observation ; a vita eee S the - 
yeason of the student active while he strives to` master details cult but |! ; +, . f 
seit E Kie ta and mat Pi Pavin aen for Baris g him- jı - z Now Ready, 3 Coloured Plates, 3s. 6g ai 
self in the right management of each new tool o OW. e tis given to 
ayaa use caamie, ESAE erat THE MYSTERY OF LIFE: Facfs and 
: p Arguments against the physical doctrine of Vitality ¢ iR teply to Dr, Gulls 
GR é By Dr. LIONEL BEALE. 
i Extra fcap. 8vo. cloth, price 7s, 6d. d ee ce 
AN ELEMENTARY TREATISE ON | J. & A. CHURCHI ` o 
HEAT, witk numerous Woodcuts and Diagrams, By BALFOUR i 
STEWART, LL.D., F.R:S., Director of the Observatory at Kew. “MICROSCOPIC ° MARVELS. — African 
“This compact little treatise is commendable both as an elementary expo- AND PERUVIAN SANDS; consisting of an infinite vaflety of beautiful 
sition of ‘the chief phenomena of heat and their practical applications and | coloured gem-like Minerals. *Also the Microscoric R&insow, the most in- 

- also as a brief exposition of the philésophical theories which have recently | teresting and brilliant combination of ever-changing! minute colours. as. or @ 
gwen a new interest to the phenomena, The structure of the work is also | both for 42 stamps, post free. These specimens are pronounced the most 
excellent.”"—-Forinightly Keview, charming objects yet seen under the Microscope, and t@ecirchoiceneMrenders “ , 

them Saale to collectors, Prepared and Sold only by Mr. WATSON, 
Demy 8vo, cloth, price ars. 24, Warwick Place, Leeds. | 5 ‘ 
book for the General Reader, and also for practical Observate work, With 
224 Illustrations and numerous Tables, By G, F. CHAMBERS, F.R.AS., A PHYSICAL MAP OF AME RICA, 
Barrister-at-law. j uniform with the series of ‘ School Maps,” Printed in cofours. Size 5o by a 
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BOOKS OF TRAVEL, NATURAL HISTORY, ETC, 


By Sir.SAMUEL W. BAKER F.R.G.S. 


«a « THE ALBERT N’YANZA GREAT BASIN of the 


NILE, and°Exploration of the Nile Sourcts. New and Cheaper Edi-- 


tion, with Portraits, Maps, and Illustrations. ® 2 Vols. crown 8vo, 16s. 
e@ Cheap Edition Ñ One Vol. cron Byo, with Tllustratiqns, 7s. 62. 


THE NILE TRIBUTARIES ‘of ABYSSINIA, and 
the SwordeHunters of the Hamran Arabs. With Maps, and Illustra- 


eons, Fourth and Cheaper Edition in One Vol. crown 8vo, 6s. 
«., P ä [Fust ready. 


hA s s?’ 
e By Mr. ALFRED RUSSEL WALLACE. 
THE MALAY ARCHIPELAGO; The Land of 


the Orang-utan and the Bird of Paradise, A Narrative of Travel, with 
Studies of Mag and Nature. 2 Vols. crown 8vo, with g Maps amd so 
Illustrations, Second Edition, 24. 

e 


CONTRIBUTIONS to the THEORY of NATU- 
RAL SELECTION. A Series of Essays, Crown 8vo, 8s. 6g. 


“Whatever may be the opinions of readers with regardgo this strangely 
fascinating vglume, there can be no doubt of its value in explaining and con- 
necting a variety of iactsin Natural History, which are too generally regarded 
as inexplicable anomalies."—Hxaminer. 


« A NARRATIVE OF TRAVELS ON THE AMA- 

ZON AND RIO NEGRO, with an Account of the Native Tribes and 

@ @ Observations cn the Climate, Geology, and Natural History of the 
Amgzon Valley. With Map and Dlustrations, 8vo, ras. 


. By the Rev. HUGH MACMILLAN. | 


e HOLIDAYS bn HIGH LANDS; or, Rambles and 
: Gacidenjs in Search of Alpine Plants. Extra fcap. 8vo, 6s. 


BIBLE-TRACHINGS& NATURE. Fifth Edition, 


extra fcap. SvoMGs, : 
e ‘FOOT-NOTES from the PAGEofNATURE. Fcap. 


8vo, with Illustrations, 5S. 


.° THE TRUE VINE; or, The Analogies of Our 
a Lord's Allegory, Globe Bvo, 6s. e 
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? SIR C. W: 'DILKE’S “GREATER BRI- 
. + TIAN” A Reærd of Travel in English-speaking Countries during 
1866-67. With Illustrations, Fifth and cheaper Edition. Crown 8vo, 6s. 


THE BRITISH EXPEDITION IN ABYS- 


SINIA. Compiled from Authentic Documents. By Captain H, M. 
-e cee lage Assistant-Military Secretary to Lord Napier of Magdala, 
VO, 9S. e 


OBSERVATIONS on the GEOLOGY and 


- ZOOLOGY of ABYSSINIA, made dering fe Progress of the British 
Espedition to that Country ın 1867-68, By W. T. BLANForD, late Geolo- 
gist to the Expedition. 8vo, with Coloured Illustrations and Geological 

Map, ŽI a 
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A PERSONAL NARRATIVE of a YEAR’S 


JOURNEY through CENTRAL and EASTERN ARABIA in ! 


1862-3. By W. GIFFORD PALGRAYE., Fifth and Cheaper Edition, with 


Mapand Plan, Crown 8vo, 6s. 


TRE POPULATION of an OLD PEAR 
TREE , or, Stories of Insect Life. From the French of E, Van Bruys- 
SEL. Edited hy the Author of “The Heir of Redclyffe.” Crown 8vo, with 
‘Illustrations ky Becker, 6s, H 
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SCENERY OF SCOTLAND, Viewed in 


comnection with its Physical Geology. By ARCHIBALD GEIKIE, F.R.S. 
With Illustrations and a New Geological Map. Crown 8vo, 10g 62. 


t Few thi could be more delightful than a Scotch tour, with Mr. 
Geikie’s Wok in the knapsack.”—Guardran. : - 
—— e w -- 
s MACMILLAN & CO., LONDON, 
° 
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[Ftest published, -' 
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4 of ROBERT KNOX (the Anatomist).. . 
| HENRY LONSDALE. Crown 8vo, with Portrait, 85. 6d. 


- MACMILLAN & G0.’ NEW BOOKS. -° 


E ö : 
TALES OF OLD JAPAN. By A. B. 
M@éITFORD, Sesond Secretary to the British Legation in- Japan. With 
upwards of 30 full-page Ilustrationg, Drawn and Cut on Wood by Japangse 
Artists. Two vels , crown 8vo, han somely bound, 21s. [Thus day. 


PROFESSOR BUXLEY’S LAY SER- 


MONS, ADDRESSES, and REVIEWS. New and Cheaper Edition 
Crown 8vo, 7s. 6d. - - [This day. 


ESSAYS SELECTED FROM ‘PRO: 
FESSOR HUXLEY’S “ Lay Sermons, Addresses. ang aia 
VO, 25 ay. 


AT LAST: or, A CHRISTMAS, in-the 
WEST INDIES, By the Rev. Canon Kingsigy. With Numerous 
Tilustrations. e iin the Press. 


THE ANALYTICAL THEORY of the 


CONDUCTION of HEAT. By R. KALLEY MILLER, M.A, Fellow 
of St. Peter's College, Cambridge. (ls the Press. 


ON THE GENESIS OF SPECIES. By 
ST. GEORGE MIVART, F.R.S. With Numerous Illustrations Crown 
Bvo, 9s. (Now ready. 

“Mr. Mivart has succeeded in producing a work which will clear the ideas 
of biologists and theolomans, and which treats the most delicate questions in 
a manner which throws hght upon most of them, and clears away the barriers 
of intolerance on each side."—Byitish Medical Journal. 


THE BEGINNINGS OF LIFE: In- 
cluding an account of the present State of the ‘‘Spontaneous Generation’ 
Controversy. By H. CHARLTON BASTIAN, M.D., F.R.S., Professor 
of Pathological Anatomy in University College, London. [ln the Press. 


e@¢ 4 + 7 
BODY AND MIND: Añ Inquiry into 
their Connection and Mutual Influence, specially in reference to Mental Dis- 
orders, being the GULSTONIAN LECTURES for 1870, delivered before 
the Royal College of Physicians, With Appendix. By HENRY MAUDS- 
LEY, M.D , London. Crown 8vo, 5s. [Fust published. 


A TREATISE. ON MAGNETISM.— 


Designed for the Use of Students in the University, By G. B. AIRY, As- 
tronomer Royal. Crown 8yo, os, [Hust ready, 


PROFESSOR SEELEY’S LECTURES 
AND ESSAYS.. 8vo, ros, Gd. S 
Coxn'renTS! Roman Imperialism, 3 Lectures—Milton’s Political Opinions 
--Milton’s Poetry-~Elementary Principles in ~Ixsberal Education in 
aves ee for Schools—The Church as a Teacher of Morality— 
The Teaching of Politics. ° 


A COMPARATIVE GRAMMAR of the 


TEUTONIC LANGUAGES, Being at the same time a Historical Gram- 
mar of the English Language, and comprising Gothic, Anglo-Saxon, Early 
English, Modern English, Icelandic (Old Norse), Danish, Swedish, Old 
Fogh German, Middle High German, Modern German, Old Saxon, Old 
Frisian, and Dutch, By JAMES HELFENSTEIN, Ph.D. 8yo, 18. 
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MACMILLAN’S SCHOOL CLASS BOOKS. 
LESSONS in ELEMENTARY PHY- 


, SICS. By BALFOUR STEWART, LL.D., F.R.S., Professor of Natura 


ao ha in Owens College, Manchester, 18mo , with Numerous Illustra- 


tions and Coloured Diagram, 4s. 6d. 





THE ILIAD OF THE ‘EAST: A Selec- 


tion of Legends drawn from Vatmixi’s SansRrit Poem, the Ram#yana, By 
FREDERIKA? RICHARDSON, Crown 8yo, 78. 6d. í 


A SKETCH ofthe LIFE and WRITINGS 
By his Pupil and Colleague, 


New and @heaper Edition, revised 2nd enlarged. 


THE HOLY ROMAN,EMPIRE. By 
J. BRYCE, B.C.L., Regius Professor of Civil Law, Oxford. Crown 
Svo, 7% Od. a j 
MACMILLAN & CO, LONDON. è 
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. 3 "OBSERVATORIES, EQUATORIAL TELESCOPES ATHONOMCAL CLOCKS, LEVELS, go 
ne 1 Se T, COOKE & SONS, T 0%. eos sr 


° Opticians to H. R.H. the late Patnce Consort, the Royal Family, and. Her: Miiiy bme and Tiani g guerhnients oom 
Co BUCKINGHAM WORKS, YORK... oe. 


= = Ilustrated Catalogu es of Obsergatories, Equatorial and all other descriptions of Telesc&pes, Astronomical Clocks, Theddolites, eA ` @¢ 
_ Clinometers, Gold Band Aneroids, &c., manufactured by T. COOKE ands SONS, may be ay on application to the vE, 
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HELD DIAN 'S MICROSCOPE ELEY MINAT R; 


Price, Completes eL IIIS. 6d. . 
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“This very convenient and useful Lamp has been designed .to combine the qualities of. other Microscope 
Lamps, together wth greater portability, the whole fitting into a brass tubular box, the exjerior of which is . 

covered with morocco leather, the lid forming the stand .of-th€ Lamp. -The metallic chimney, being telescopicy 

occupies a very small’ compass ; the condenser fits: into the cell in front, which is also ore withe plain and 

tinted glass for correcting the colour of the flame. ‘The reservoir is of brass, and will contain esufficgent 

petroline for six hours’ consumption. . The entire Lamp fitting into the case from the top, ‘escape of the -oil is 

prevented. Size of Case: 6 inches; Diameter, 35 inches. : 
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MR. WATTS DICTIONARY ‘OF CHEMISTRY. ® 


* Complete in Five Volumes, 8vó price £7 38s or ieee Vols. rea Til. 
price 31s. 6d. cach ; Vol. II. price 26s., Vol IV, price 24s„ and Vol.» 
V. price 30s. cloth. é, 


-A DICTIONARY . OF CHEMISTRY, P 
iid the Allied Branches of other Sciences. By HENRY WATTS, F. RAS.. 
‘assisted by eminent Scientific and Practical Chemists. 


“The greatest work which England- ha#yet produced oneChemistry,ne 
1 of the greatest mdeed which she has produced upon any Sientific qubject, is 
finished at last, and we are able to congratulate Mr. Watts most leas 
F r upon its ; completion.”——Chemtcal News. 


‘| "a" SUPPLEMENT TO watts’ 5 DIC- 


, TIONARY of CHEMISTRY, bringing the record of Chemical Discovery r 
, down’ to the end of the year 1869, I is preparing for publication. 1 ` 


London: LONGMANS, GREEN, & CO; » Paternoster Row, * 





Price sd. every Friday-—Annual Subscription, 24s. ' 


THE BRITISH MEDICAL JOURNAL 


Being the Journal of the British Medical ETEA TEN 


P p a FOR FEB. 18: 


The Hunterian Oration for 1871. Dehvered before the Royal College of 
Surgeons of England. By Sir Wm. Fergusson, Bart., F.R S. 


Lectures on Dermatology. Delivered at the Royal College of Surgeons : 
England. By E. Wilson, F.R.S. 


5 nai it Proper for Consumptives to Marry 7 By C. J-B. Wilhams, M. D, 







On Modern Treatment by Drugs By T B. Crosby, M.D., F.R. C, S. 


- The effect of Paerd ae hiss Bodily ‘Temperature. By T. C. | 
M.A, MD Cantab., 


On Santonine asa tae a Urticaria. By E. H. Sieveking, M.D. 
ws ~ Mucous Disease. By W. Whitehead, F.R.C.S. Ed. i 
Clinical Memoranda. By H. J. Philpot, M.D., and J. Hutchinson, Esq. 
Hosrrra.’Rerorts.—Guy’s Hospital -Cases under the care of Dr, Wilks. 
St. Baitholomew’s Hospital! :--Gun-shot Wound , under the care of Mr. 


Holden Royal London Ophthalmic Hospital :—Post-Vanolous Corneitis ; i 
under the care of Mr. Hulke and Mre J. Hutchinson. ‘ ‘= 


_Leapine Arrictes.—The Curability of Insanity. a a 


Tue Weer, —Medical Items—The Middlesex Hospital—The Profession 
and the Telegraph—A Fat Korkyard—A Curiosity in Medicine—The Sewin ng 
Machine~-The Pharmaceutical Monopoly—The Tolerance of Dr Tyndal 
and Mr Huxley—The Hampstead Small-pox Hos splat R P Colles College 
Hospital— Hunterian Saciety--British Commissioners in Paris—Th 
Essay of the Prussian National Society for Aid to Sick and Wonde Pa 
fessor Wilson’s Lectures on plas) -—Associauon of Medical Officers 
of Health—The Vaccination Act—The Haspitals of Lyons. 


-ScoTLAND --Funeral of Dr. Keith—The Sale of old Edinburgh Infirmary 
—Thie Lady Students and the Infirmary—lever and Small-pox in Glasgow. 


IRELAND, — Quarantine i in Queenstown-—-Small-pox in Ireland, &c. 


The First Sanitary Train from Berlii Medical Reform: Deud to 
the Vice-President of the Privy Council. Alleged Abuse o Mercury in the 
Army. - -. > 


. ASSOCIATION E EE è : 
e Reports @F SocirT1z$.—Obstetrical Society of London—Clinical Society 


In post’8vo, pp. 900, with Plate and 698 Woodcuts, pri 15s., the F ourth 
i , Edition, revised and enlarged. > e 


ELEMENTARY TREATISĘ ON Pa1y- .- 


SICS, Experimental and Apphed, for the use of cee and Schools. Trans- 
lated and edited from Ganor’s Eléments de Ph sig megua (with the Author’s - ¢ 
sanction) by E. ATKINSON, Ph.D., on S. Pro Experimengal Science, 
"R.M. Coli. Sandhurst.. _ . - 


_ London: LONGMANS, GREEN, & CO., Paternaster|Row. o e> 


gre 
Just published, in Oue Volume, crown 8vo, price 7s = cioth, gilt top, or 
145. bound in tree-calf by Riviere is P; 


STRANGE. DWELLINGS; being a L e- * 
scription of the i aOR of Animals, abridged oth “Homes Without 
: Hands.” By J.G WOOD, M.A.,F. L.S., &c., Authorof “ Bible Ani ils ” 
'&e Witha New F rontispiece by J B ZwecKER, and a Sglection of 'the 
: Original Woodcut Ilusfrauions from Designs by W. F. KEYL and E. SiuTH, 


London: LONGMANS,’ GREEN, & CO, Paternoster Row. ° | 
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“BRITISH NATURAL HISTORY.” -~ 


THOMAS D. RUSSELL has on hand an extensive senes of an 
RECENT SHELLS, FOSSILS, CRUSTACEANS, ECHINODE ` 
MICROSCOPIC OBJECTS, &e, which he offers for Sale either in nee 
as single specimens :— 





` ` -@. 3 
: - of London—Medhcal Society of London—Parhological Society of Dublin. i . Marine Shells “+ s+ SO Species, too a noe ane Z ` 
` CorreSPonvence. —Mercury in Hepatic Disease, by W.C Maclean, Esq. Land and Fresh-water 50 5, 100 ” 15S. : 4 
—Medical Reform, by T. C. Allbutt, M.D.—The Subcutaneous Division of Bntish Fossils .. .. 50 n ro s 15S. 


the Neck of the ‘Lhign-Bone, by W. "Adams, Esq. “ye +7 
Poor-Law MEDICAL SERVICE. A 
s Obituary: ‘Melico-Parlaméntary. Medical News. : ` 


“Larger Series from Two to Ten Guineas and upwards, according to com 
pleteness. 1...- 


@ -May be viewed aid Catalogues had on application to 
THO3. D. RUSSELL, Whittington Club, 37, Arundel Street, Strand, 2 


London, WG C. 
Printed by. R Cray, Sons, & TAYLOR, at 7 and 8, Bread Street .in the City of,\Lomdon,. and “published b MACMILLAN & CO., . 
z ’ atthe Office, 16, Bedford Street, Coven Content S 'HURSDAY, Feb. 23 a: ‘ X 


THOMAS RICHARDS, 37, Great Queen Street, Long Acre. 
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. UNIVERSITY. OF LONDON. 


è NOTICE IS-HEREBY GIVEN, that on WEDNESDAY, Apl 26th next, 


he Senate will prodeed’to elect Examiners in the following departments t- 


o © Examinershits Salaries. Present Examiners. - 
AxTSgxpD Science, (Each), 


Rev. Dr. Holden, M,A, 
Two in Classics. . £200 {F A, Paley, Esq., M,A. 
‘Twoin the, English Lan- 


J. G pich, Esq, M. A. 
pa lt a Bh 
@ Twoin the French Lani oo -GE Cassal, LL.D. 
‘ gugge - Gustave Masson, cone P: A, 
Twa in the German F, Althaus, E siih 
F nguage R, ae Esg , Ph.D 
Tworln the Hew ext 
of the Qld Pestanfent, 
the Gre 


feat of the so (Rey. Samuel Davidson, D.D., LL.D. 
Rev. J. J. Stewart Perowns, B.D. 


akea y o ond i 


knd Moral Bo acant. 
Philosophy |f. J Prof. G. Croom Robertson, M.A. 
Twa m Poltical Eca} {aoe W. Stanley Jevons, M A. 
y . .|.@. . .) 3° 1Pmf T. E. Chfe Leslie, LL.B, 
Twom Me thansticeand 200 {Prot H. J. S. Smith, M A., F.R.S. 
Natural Philosophy Prof Sylvester, LL.D, F.R.S. 


Prof. W. G. Adams, M S - 
oe? TEIE D can Totg Va 
ebus, Es 3 
Two in Chem puy. . -175 {Prof Oding, M.B, ER S. 
è Twoin Botan and Vege- {} D Hooker, Esq., M.D., LL.D , F. RS. 
table Phys®fopy . +} 75 {Thomas Thomson, TRS M.D , F, RS. 
Two in Gedlogy and) 75 {prt Duncan, M 


, Palæontolo ey * Prof. Morris, F.G.S. 







td the Prin- Praf. Bryce 
elation } ial (T Erskine SDi Esq, M.A. 


cles of Lapis 
ý and Seen so Vacant. 


One in Aga 
operty L 


Syer Bristowe, Es 
+ 150 {Brae J. Russell Re sa} M. D., TeS 
(Gee John Birkett, 
coe s 150 Vacant. 
wean {roe John Wood, F.R.C.S. 


Vacant. 


Prof.-Michael Foster, M D.,. B.A. 
Henry Power, Esq., M.B. 


M.D 
Prof Graily Hewitt, M.D. 


CH, 
Two in Materia Medica 
T. R. Fraser, Esq , M.D. 
and yP Pharmaceticalt 75 {Brot Garrod, M.D, F.R.S. 


Chemis 
E. Headlam Greenhow, Fs 


Two in Forensic Meee 
cine . ; } 5° (Thomas Stevenson, Esq., 


The’ Kanui Sa named are re-eligible, and intend to offer themselves 
for re-election. 

Candidates mu st send in their names to the Registrar, with any attestation 
of their qualifications they may thnk desirable, on or before Turesday§ March 
28th. It is particularly desired by the Senate that no personal application 
ofany Kinde made to its individual Members, 


Two in Physi ogy, Com- 
; i tomy, and> tgo 
Two in a Obst ftric Medi-} 95 vera: Barnes, Esq 


n M.D., FR S, 
D. 


, Burlmgton Gardens, By order of the Senay, , % 
Fgb, 28 1871. WILLIAM B CARPENTER, M.D., Registrar 
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APOLOGY. 
16th February, 1871. 


I have to offer you a most full apology, and to express my most sin. 
cere regret for having, through the medium of my Printing Establishment, 
been the means of circulating a certain Newspaper, called the “Armourer,” 
ostensibly published ‘‘for the defence of God's truth against man’s impostures, 
whether in divinity, science, or pclitical and social Economy,” of which Mr. 
John Hampden, of Swindon, Wilts, is Editor and Proprietor ; and also a 
Pamphlet, entitled “Is Water Level or Converse, after all?” both of which 
were printed by me for the said John Hampden, and contain certain Gross 
Libels. against you. ` . $ 


I have intimated to Mr. C. E. Shea, your Solicitor, that I am willing 
to insert this Apology, at my own expense, in the following public papers, 
viz. :—‘ The Times,” ‘‘ Field,” “North Wilts Herald,” and one other Wilt- 
shire paper, ‘The Weston-Super-Mare Gazette,” Nature, and “The 
English Mechanic.” 

g f I am, Sir, your obedient servant, 
ALFRED BULL, Printer, 
i Swindon, Wilts. 


' SIR, 


Lea 


To ALFRED Russet WALLACE, Esq ERG.S. y Sey. 
Holly House, Barking, E. ae ee ers 


LONDON INTERNATIONAL EXHI- 
BITION of 187x. 


NOTICE IS HEREBY GIVEN, that all Objects not accepted for Ex-- 
hibition by the Committees of Selection must be removed from the Exhibition ` 
Buildings within Three Days from the date of the Notice to that effect, 
aca will be sent to the Contributors. - 


By Order, . 
_ HENRY Y. D. SCOTT, Lieut.-Colonel R.E., Secretary. 


ROYAL COUNCIL of EDUCATION. — 
EXPERIMENTAL LECTURES and Demonstrations on the SCIEN- 
hed IC SUBJECTS of the above examinations can be attended in classes 

ivately, atthe BERNERS COLLEGE Laboratory and Class-rooms. 
elegraphy and GARDR ER opel? considered. Fees moderate, — Apply 
o Prof. E, V. G. F.F.S F.S.A., 44 Berners Street, W,- 


SCHOOL OF’ CHEMISTRY, 
20, GREAT MARLBOROUGH STREET, 
LONDON, W. Be 


_  Drrecrep BY ARTHUR VACHER”. . 


ANTHROPỌLOGICAL. INSTITUTE | of 


GREAT BRITAIN an@IRELAND, 4, St. Martin’ s Place, Erala Squar® 
Monday, March 6th, at 8 p.ar. e 


Paper to be reag:—‘‘The Racial Aspects of the Fianco: Prussian pie 
By J. W. Jackson, Esq, MAL 


. J. FRED. COLLINGWOOD, Secretary. o 
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Just Published, Secon Ev ition, :evised through8ut, price 7s, 6d. 


ON THE POPULAR NAMES OF 


BRITISH PLANTS ; being an Explanation of the Origin and Meaning of 
the Names of our Indigenous and most commonly Cultivated Species. By 
R. C. ALERANDER PRIOR, M.D, F LS, &c. e 


° | WILLIAMS & NORGATE® London and Edinburgh, 


Pad 





Price 25., royal 4to (with 166 Plates). 


OBSERVATIONS OF THE SPOTS ON 


THE SUN, from Nov. % 1853, to March h 24, z863; made at the Redhill Ob- 
servatory by R. C. CARRINGTON, F.R.S. 
° 


2%. Fefth Edition, 8vo, cloth, price ros 6d. 

THE SAILOR’S HORN-BOOK FOR 
THE LAW OF STORMS; being a practical exposition of the theory of 
Hg Law of Storms, and ıts uses to Mariners in all parts of the world, shown 


by tran-parefft storm-cards and useful lessons. By HENRY PIDDING- 
ON, late President of Marıne Courts, Calcutta (with charts and diagrams). 


WILLIAMS & NORGATE, London and Edinburgh. 





Price 25s bound in cloth, 


AN ATLAS of COMPARATIVE OSTE- 


AeA Consisting of Twelve Plates in folio. The figures selected and 
rranged by Professor T. H. EI F.R.S , and drawn on Stone by B. 
WATER OUSE HAWKINS, F.L. 


WILLIAMS & NORGATE, r4, Henrietta Street, Covent Garden, London; 
and 20, South Frederick Street, Edinburgh. 


ma: 


MICROSCOPIC MARVELS. — African | GEOLOGY. By Sir CHARLES LYELL, F.R.S, With = Woodcuts® ° 


AND PERUVIAN SANDS, consisting of an infinite variety of beautiful 
coloured gem-like Minerals. "Also the Microscopic Rainzow, the most 1n- 
teresting and brilliant combmation of ever-changing minute colours 2s. or 
both for 42 stamps, post free. These specimens are pronounced the most 


charming objects yet seen under the Microscope, and their choiceness renders | Organisation and Use of Avullery i in Warfare. By 
them invaluable to collectors. Prepared and Sold only by Mr. WATSON, | R.A. With numerous Illustrations. 


24, Warwick Place, Leeds. 


© $ PRICE rs MONTHLY. 


MACMILLAN’S MAGAZINE. 
> No. 137. 


FOR MARCH. 7 


CONTENTS OF THE NUMBER. 
x —*“ The Natural Theology of the Future.” By Canon Kingsley. 
2 —" Patty.” Chapters XL—XVIL 
3 —" Father Hyacinthe.” By A. F.S. i 
4.— “ England's Defence against Herself.” By Edwin Goadby. 2 
5.—* On Art as an Aim in Life.” A Poem. ' 
6.—"* The Education of Engineers.” 
7 —‘* People’s Boys.” 


8.—“‘ United States of -—Enurope.” A Lecture delivered before the Peace So- 
ciety by Professor Seeley. 


Volumes L to XXIL handsomely bound*in cloth, price 7s. 62. 
each, now ready. 
MACMILLAN & CO, LONDON. 
Sold by all Booksellers, Newsagents, and at all Railway Stations. 


PRICE EIGHTEENPENCE. ~ 


THE PRACTITIONER: 


A Monthiy Journal of 


THERAPEUTICS. 


Edited by FRANCIS E. ANSTIE, M D, F. RCP, Senior Assistant 
Physician to Westminster Hospital, and Lecturer on Materia Medica in 
Westminster Teospital School ~ 
PN No. XXXI. for MARCH, 1871, Coila, 
Original Communfications : 


Profess8r DITTEL, of Vient&. Removal ot Stone Fragments by Syphon- |. 


suction. 
TILBURY Fox, M.D. The Treatment of Psoriasis’ 


Dr. Agstiz. _ On the Effects of the Prolonged Use of Morphia by Sub- 
cutaneous Injection. 


ROBERT BruDENELL Cini: F.R C.S Contributions to o Ophthalmic 
Therapeutics. 


Tue Epiror. A Critique on Dr. Wilks's “ Thempeutics.” 
Chic of the Month. 
Extracts ffom British and foreign Journals. 


Notes and Queries. e 
Bibjpgraphy. . 
® MACMILLAN & CO, 16, Bedford Street; Covent Garder, London. 
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MR, MURRAY'S | LIST OF NEW. WORKS” 


THE DESGENT OF MAN, AND ON 


ciel agents IN RELATIO eae SLX. B CHARLES QARWIN, 
E.R $. With Illustrations, - "2 VOIS, crown 8vo, as. è 


THE NOVBLS AND NOVELISTS vo 


THE XVIIIth CENTURY; in IIlustragon of the Maffuers and Morals o 
Be Age. By WILLIAM FORSYTH, C., putes of id Life of Cicero 
ost 8vo, 


VILLAGE COMMUNITIES IN THE, 


EAST AND WEST. Six Lectures delivered at Oxford by H. SUM NER * 
MAINE, Corpus Professor of pepoucence d in the University Short ie 
tore. 


PRIMITIVE LULTURE; Researchesinto m 


the Development of Mythology, Philosophy, Rel igion, and Custom, 
By E. B. TYLOR, Author of the “ Early History o Mankin ” avols. 8vo. 


kortiy. 
THE POETICAL WORKS OFI ALEX. : 


ANDER POPE. Edited with Introductions and Notes. By Rev. WHIT- 
WELL ELWIN. Vols. I. and IT., with Portrait. 8vo, ros GZ each. 9 


*,* The next volume, to be published on March 31st, will contain Vol. I, 
of the Correspondence, 


THE POEMS AND FRAGMENTS OF 


CATULLUS. ‘Translated in the metres of the original By ! ‘ROBIN SON 
ELLIS, M.A, Professor in University College, London. Small Evos 


THE STUDENT'S ELEMENTS OF 


> 


Post 8va, gs. ex 


THE PRINCIPLES AND PRACBICE 
OF MuDERN ARTILLERY, including Artille - Matenal, Cape and 
ieut.-Col C H ‘OWEN, 


8vo, 155. . 


THE GENTLEMAN’S HOUSE 


to Plan Engish Residences, from the Parsonage to the Palace! With Tebles 
of Ya ea Plans. By ROBERT KERR, architect, Third RET re. 
vise VO, 245. 


HANDBOOK for CON STANTINQPLE, 


The Bosphorus, Dardanelles, Brousa, and Flam of Troy; with Generals 
Hints for Travellers m Turkey, &c. New Edition, mu Maps and Plans, 
Fost 8vo, 7s 6d , 


LETTERS ON THE ORGANISATION 
OF THE ARMY. By LORD ELCHO, M.P. Post 8vo, 35. 6¢. 


j ADVENTURES. IN NEW ZEALAND 


AT THE TIME OF THE REBELLION; with s@me Account of the 
South Sea Isiands By the Hon. HER BERT MEADE. — Edition, g 
with Maps and Illustrations. Medium 8yo, x29 + 


SAVONAROLA, ERASMUS, anid. Sther 
LITERARY ESSAYS. By DEAN MILMAN. 8vo. 15S. 


HISTORY OF THE REIGN of QUEEN 


ANNE UNTIL THE PEACE OF UTRECHT, ¥FOIW1IX3 | By EARL 
STANHOPE. Second Edition, revised. 8vo, 16s ° 


THE STUDENT'S “ANCIENT HIS- 


TORY OF THE EAST, from the Earliest Times to the Conquest of Alex- 
ander the Great. 
Svo, 75. 


A VOYAGE ROUND THE WORLD 


WITH THE ORLEANIST PRINCES; p touching at Austrelia, Java, Siam, 
Canton, &c. By the MARQUIS DE BEAUVOIR, ‘Translated from the 
French 2 Vols. post 8vo, 18s. 


THE MUTINEERS of the “BOUNTY, 4 


AND THEIR DESCENDANTS in Pitcairn and Norfolk Islands By 
LADY BELCHER. With Illustrations. Post 8vo, 12s. 


REVOLT of the PROTESTANTS ine 


CEVENNES. With sóme Account of the Huguenots in the Seventeenth 
Century. By Mrs, BRAY. Post 8vo, 105. 6a 


A BIOGRAPHICAL DICTIONARY OF 


THE JUDGES OF ENGLAND, from the Conquest to the Present Time, 
R By EDWARD FOSS, F.S.A. Medium 8vo, ers. ! 


A SMALLER SCRIPTURE HISTORY. 
—I F d Testament History; II. Connection of Old and New Testaments 
III, New Testament History to A.D. 70. Edited by WM. TA DECL 
With e a x6m0, 35. 6a, 
Sa ee Ree ~ 


JOHN MURRAY, Albemarle Street, ' « 
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By PHILIP SMITH, B.A. With 70 Woodcuts. Post o 
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BUOKS OF TRAVEL, NATURAL HISTORY, ETC, 


By Sir SAMUEL W. BAKER, F.R.G.S. 


+e THE ALBERT N'YANZA GREAT BASIN of the 


NILE. and Exploration of the Nile Sourcese New and Cheaper Edi- 
tion, witi Portraits, Maps, and Illustrations. 2 Vols. crown 8vo, 16s. 
e@ Cheap Edition in One Vol. cgwn 8vo, with Tlustratfons, 98. Gd. 
° 


° 
eTHE NILE TRIBUTARIES of ABYSSPNIA, and 
© the Swor Hunters of the Hamran Arabs. With Maps and Illustra- 
@ toys. Fourth and Cheaper Edition in One Vol. crown 8vo, 6s. 
e - + $- (Hest mad 


e ByMr. ALFRED RUSSEL WALLACE, 


THE MALAY ARCHIPELAGO; The Land of 
the Orang-utan and the Bird of Paradise. A Narrative of Travgl, with 

ə Studies of Man and Nature. 2 Vols, crown 8vo, with 9g Maps and ṣo 
Illustrations, Second Edition, 245. 


° 
CONTRIBUTIONS to the THEORY of NATU- 
RAL SELECTION. A Series of Essays. Crown 8vo, 8s. Gd. 

“ Whatever may be the opinions of readers with regardo this strangely 
fascinating wlume, there can be vo doubt of its value in explaining and con- 
necting a variety of facts m Natural History, which are too generally regarded 
as inexplicable anomalies, =- Examiner. 


e A NARRATIVE OF TRAVELS ON. THE AMA- 
ZON AND RIO NEGRO, with an Account of the Native Tribes and 
Observations on the Climate, Geology, and Natural History of the 
Argzzan Valley. With Map and Illustrations,- 8vo, res. 
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® sTHBEEL PENS. 
Sold ty all Dealers throughout the World. 





Pre sd. every Friday—Annual Subscription, 24s. 
@ 


” THE BRITISH MEDICAL JOURNAL 


Being tffe Journal of the British Medical Association. ~ 


? CONTENSS FoR FEB. 25: 
: : ee + $ 
Lectures on Dermatology. Delivered at the Royal College of Surgeons of 
» England. By E. Wilson, F.R.S. Lecture II. 
Cimical Lgcture on the Scrofulous Diseases of Children. By E. Clapton, 
M.D, FRCP, 
Clinical Lecture on Acute Synovitis and Traumatic Aneurism, By T. R 
dwsop, FR a 
Gynecological Notes. By RgBarnes, M.D 
Case of Puerperal Convulsions. By J. G. Swayne, M.D. \ 
Notes on Consumption By R. P. Cotton, M.D., F.R.C P. 
eat Poisoning by Chloral Hydrate. By J. W. Hunt, Esg, and R, 
e W Watkins, Esq. . E 
wor ae Use of the Turkish Bath in Albuminuria. By E. Morris, M.D., 
Small-pox and Scarlet Fever Dismfectants. By C Roberts, Esq 
Gangrens of ehe Lung in Asylum Practice By J W Burmfn, Esq. 
A Case af Empyema Treated by Tapping and Draining Tube. By J. 


Boe Esq , 
e of Cancer in the Throat. -By M A. Wood, Jun., Esq. 

Chnical Memoranda. By J. Hutchinson, Esq. 

Reports of Societies, ` 

Leaning ARTICLES —-Our Lunacy Systems. No, I —The London Con- 
joint Examining Boards. AS 

Werk. — The Pathological Society— Interesting Event—French Pri- 

soners in Germany-- The Sanitary Condition of Bideford— King’s College 
Hosp: Large Influx of Invalids at Netley—Small-pox Three Years in a 
Village— Small-pox--Cantion to Vaccmators—The Privy Councii ~The Elec- 
tion for Galway—-Lectures at the Royal College of Physic St Thomas’s 
Hospital~Science Teaching, &c- 

SCOTLAND. -Proposed Infirmary at Lanark. 

IRELAND — The Inspectorship of Anatomy—Meath Hospital—~Royal .Col- 
lege of Surgeons of Ireland—Small-pox in Dublin, &c. ' 

Report on the Chemical Examination of Samples of Chloral Hydrate-, 
The First Sanitary Train from Berlm—Professor Flower’s Hunter:an LÆtures,` 

SPECIAL CORRESPONDENCE. ASSOCIATION INTELLIGENCE. CORRE- 
SPONDENCR Poor-Law MEDICAL SERVICE, MEDICO-PARGIAMBNTARY, 


Osrruazy Menca News, &c m . 
@ THOMAS RICHARDS, 37, Great Queen Stre@t, Long Agge. 
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MACMILLAN & C0.'8 NEW BOOKS, 


TALES OF OLD JAPAN. By A.B. 


MITF ORD, Seoond Secretary tg the British Legation in Japan. With 
upwards of 30 full-page Illustrations, Drawn and Cut on Wood by. Japanese - 
Artists. ‘Two vols , crown 8vo, handsomely bound, ers. ” [This day. 


PROFESSOR HUXLEY’S LAY SER. 


MONS, ADDRESSES, and REVIEWS. New and Cheaper Edition 
Crown 8vo, 7s. 6d. tT has day. 
° 


ESSAYS SELECTED FROM. PRO 


ef ESSOR HUXLEY’S “ Lay Sermons, Addresses. and Reviews” Crown 
BVO, 25. i [This day. » 


AT LAST: or, A CHRISTMAS in .the 


WEST INDIES. By the Rev. Canon Kinestzy. With Numerous 
Illustrations. (in the Press. 


s 
THE ANALYTICAL THEORY of the 


CONDUCTION of HEAT By R. KALLEY MILLER, M.A., Fellow 
of St. Peter’s College, Cambridge. [Jo the Press. 


ON THE GENESIS OF SPECIES. By 
ST GEORGE MIVART, FRS With Numerous Illustrations Crown 
8v0, 9s. (Now ready, 

“ Mr. Mivart has succeeded in producing a work which will clear the ideas 
of biologists and theologians, and which treats the most delicate questions in 


a manner which throws light upon most of them, and clears away the barriers 
of intolerance on each side.” British Medical Journal. 


THE BEGINNINGS OF. LIFE: In. 


cluding an account of the present State of the “Spontaneous Generation’ 
Controversy. By H. CHARLTON BASTIAN, M D., F.R.S., Professor 
of Pathological Anatomy in University College, London. [Zz the Press. 


' so . - 
BODY AND MIND: An Inquiry into 
their Connectian and Mutual Influence, specially in reference to Mental Dis- 
orders, being the GULSTONIAN LECTURES for 1870, delivered before 
the Royal College of Physicians, With Appendix, By HENRY MAUDS- 
LEY, M.D., London. Crown 8va, 55s. i [Fust published. 


A TREATISE ON MAGNETISM.— 


Designed for the Use of Students in the University. By G. B. AIRY, As- 
tronomer Royal. Crown 8vo, gs. 6d. Fust ready, - 


PROFESSOR ‘SEELEY’S LECTURES 
AND ESSAYS. 8vo, ros. 6a, 


CONTENTS: Roman Imperialism, 3 Lectures—Milton’s Political Opinions 
—Multon’s Poetry—Elementary Principles in Art—Liberal Education in 
Universities—English for Schools-~The Church as a Teacher of Morality— 
The Teaching of Politics. 


A COMPARATIVE GRAMMAR of the 


TEUTONIC LANGUAGES. Being at the same time a Historical Gram- 
mar of the English Language, and comprising Gothic, Anglo-Saxon, Early 

Modern English, Icelandic (Old Nai Danish, Swedish, Old 
German, Middle High German Old Saxon, Old 


Bigh Modern A 
By JAMES HELFENSTEIN, Ph.D. 8vo, 18s.’ 


Frisian, and Dutch. 


MACMILLAN’S SCHOOL CLASS BOOKS, 


LESSONS in ELEMENTARY PHY- 


SICS. By BALFOUR STEWART, LL.D., F.R.S., Professor of Natura 
Philosophy in Owens College, Manchester. 18mo , with Numerous Illustra- 
tions and Coloured Diagram, 4s. 6g. 





THE ILIAD OF THE EASP: A Selec- 


tion of Legends drawn from VALMIki’s Sanskit Poem, the Ramayana. By 
FREDERIKA RICHARDSON. Crown 8vo, 7s. 6a. e 


A SKETCH ofthe LIFE and WRITINGS 


of ROBERT KNOX (the Aratomist), By his Pupil and Colleague 
HENRY LONSDALE. Crown 8vo, with Portrait, 85s. 6d. x - 


New and C&-aper Edition, revised and enlarggd. 


THE HOLY ROMAN ,EMPIRE. By 


J BRYCE, B.C.L., Regius Professor of Civil Law, Oxford, Crown 
8vo, 75. 62. > ` ae 
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PICTORIAL AND INDUSTRIAL.» » 
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a : No. 9 (MARCH). : “ 
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. e 
: CONTENTS:—; . è a. 
e 
I. ART Topics oF IMMEDIATE INTEREST : 8. “THE New Dot. ? the Picture by J. L. Hamgn. e 
n a XII. THE GLUT OF PICTURE EXHIBITIONS, 9. SOUTH KENSINGTON MUSEUM. N ae ð 
* SUI Tugs New BRITISH EXHIBITION. 1Q FINE ART EXHIBITIONÐ : oe j í 
e . 
2, Tue Hory FAMILY.” By Van der Werf. THE DUDLEY GALLERY. s? 
-3, HAMPDEN: THE BUST IN THE NATIONAL PORTRAIT | ® SOCIETY OF FEMÊLE ARTISTS. a8 
GALLERY. l II. ART-NOTES FROM PARIS. 
4. ARTIST COMBATANTS: NOTES ON COMPULSORY MILITARY | yo. Tere Portry or RAFFAELLE. m : 
SERVICE, s 
13. MUSICAL AND DRAMATIC ART, . 
5, WHAT Is BEAUTY? : 
14. AN AMERICAN ON ART. s. 
6. MODERN GOTHIC. 
15. Notices oF Books, &c. 
4. HERO-ARTISTS. ¢ 
HELIOTYPE ILLUSTRATIONS: i 


1, “THE HOLY FAMILY.” By Van der Werff. From the Picture in the Marquis of Westminster’s Collection. 


2, HAMPDEN, A Sketch, by W. Cave Thomas, from the Bust in the National Portrait Gallery. 


3. “THE NEw Do...” By J. L. Hamon. From the Picture in the German Gallery, New Bond Street. 

4. STUDY FOR THE FIGURE OF “ POETRY.” (One of the Frescoes of Raffaelle, in the Vatican.) A Fac-simile 
of the Original Drawing in the Possession of Her Majesty the Queen. ° 

5. POETRY. A Reproduction of the Engraving by Raphael Morghen, after the Fresco in the Vatican, « 


London: SAMPSON LOW, SON, & MARSTON, 188, Fleet Street, E.C. : 
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LATHES, CHURCH 


AND TURRET CLOCKS, BELLS, &e - 
T. COOKE AND SONS, | 


CLOCK AND LATHE MAKERS TO HER MAJESTY’S HOME AND INDIAN GOVERNMENTS, 


BUCKINGHAM 


WORKS, YORK. 


Lists of Church, Turret, and other Clocks, made and erected, and Bells supplied and hung by T. COOKE and SONS Also Ilustrated Catalogues of 
Lathes, Planing, Sawing, Copying, and other Machines, may be had on application to the Works. © 








1 re K TANT aT ut 
COCOKESSENCE 


Absolutely genuine, economical, being about three times the’ strength 
of the Homozopathic Cocoss and French Chocolates ordinarily sold, 
suitable for the weakest stomach, owing to two-thirds of the Fatty 
Matter, which forms 60 per cent. of the Nib, beingremoved. ‘The rich- 
ness 1s thus overcome 1n à manner far preferable to the mmpoverishment 
of the Cocoa by dilution or Adulteration,’'—The Lancet, ‘ Cocoa treatec 
thus will, we eapect, prove to be one of the most nutritious, digestibie 
and restorative of drinks "British M edicat Journal, : 
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Now Ready, 2 Coloured Plates, 3s. 6d. : 
THE MYSTERY OF LIFE. Facts and 


Arguments against the physical doctrine of Vitality, in reply to Dr. Gull. 
By Dr. LIONEL BEALE, 


J. & A. CHURCHILL, 





This day published, 
*' ANEW AND ENLARGED EDITION 
: oF 


+ HANDY BOOK 
OF & 
THE FLOWER-GARDEN; 


Being Practical Directions for the Propagation, Culture, and Arrangement 
of Plants in flower-Gardens all the year round, 


e ° By DAVID THOMSON,e ; 
Gardener to His Grace the, Duke of Buccleuch, K.G., Drumlanrig, N.B. 


W. BLACKWOOD & SONS, Edinburgh'ang London. 


PROFESSOR OWEN'S WORK ON, VERTEBRAT ANIMALS. ` $ 
Complete in 3 vols. 8vp, with 1,472 Woodcuts, prices 138 622. Moth. 


THE COMPARATIVE ANATOMY and. 
PHYSIOLOGY of the VERTEBRATE ANIMALS, By Riciarp Owen, 
F.R S, DCL, &c, Superintendent of the Natural History Departments, 
British Museum. re 

“ To every naturalist it will prove indispensable, and the va&t accumulation 
of facts it contains will render it a useful bodk even to those whose occupa- 
tions are less directly connected with Anatomy and Physiology. e The Lancet, 


Vol. I. Fishes and Reptiles, with 452 Woodcuts, price 215. e 

Vol. LI. Warm-blooded Vertebrates, with 406 Woodcuts, zrs. 

Vol. III, Mammalia, including Man, with copious Indexes to the whole 
work, and 614 Woodcuts, price 315. 6 cloth, * 


+ 
London : LONCMANS, GREEN, & CO., Paternoster Row. 





In post 8vo, pp. goo, with Plate and 698 Woodcuts, price 15s., the Fourth 
Edition, revised and enlarged. 


ELEMENTARY TREATISE ON PHY- 


SICS, Experimental and Applied, for the use of Colleges and Schools. S- 
lated and edited from GANOT's “ Eléments de Physique” (with the Author’s 
sanction) by E. ATKINSON, Ph D., F.C.5., Professor of Experimental Science, 
R.M. Coll, Sandhurst, 


London: LONGMANS, GREEN, & CO., Paternoster Row. 
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BOOKS OF TRAVEL, NATURAL HISTORY, ETC. |° 


6 
> By Sir SAMUEL W. BAKER, F.R.G.S. 


THE ALBERT N’YANZA GREAT BASIN of the 


®@ NILE. and Exploration of theNile Sources. New Snd Cheaper Edi- 
tion, with Portrajtc, Maps, and Illustrations 2 Vols.*crowm 8vo, 16s. 
Cheap Edition m One Vol. crown 8vo, withdllustrations, 76, 6d. 
+ 


* TWE NILE TRIBUTARIES of ABYSSINIA, and 


ethe Sword Hunters of the Hamran rabs. With Maps, and Illustra- 

gens, * Fourth and Cheaper Edition in One Vol. crown 8vo, 6s. e”. 
[Fust ready. 

° 


By Mr. ALFRED RUSSEL WALLACE. 
“HE MALAY ARCHIPELAGO; The Land of 


the Orang-ntan and the Bird of Paradise A Narrative of Travel, with 
€ udies af Man and Nature. 2 Vals, crown 8vo, with g Maps and so 
ustrations, Second Edition, 245. ` 


é ` 
CONTRIBUTIONS to the THEORYeof NATU- 
RAL SBLECTION. A Series of Essays. Crown 8vo, 8s. 6d. 
“Whatever may be the opinions of readers with regard to this strangely 
fascinatag volume, there can be no doubt of its value m explaining and con- 
necting a variety of facts in Natural History, which are too generally regarded 
e gs mexplicable anomalies.”—£xraminer, 


° R NARRATIVE OF TRAVELS ON THE AMA- 


ZON AND RIO NEGRO, with an Account of the Native Tribes and 
Obsewations on the Climate, Geology, and Natural History of the 


5 Amazon Valley. Wah Map and Illustrations, 8vo, ras. 


e By the Rev. HUGH MACMILLAN. 
HOLIDAYS m HIGH LANDS; or, Rambles and 


-qiucidents in Search of Alpine giants. Extra fcap. 8vo, 6s. 


bad X 
BIBLA TEAĈHINGSin NATURE. Fifth Edition, 


e © extra fap., 8vo, Gs. 


FOOT-NOTES from the PAGEof NATURE. Fcap. 


8vo, with Dlustrarions, gs. 


THE TRUE VINE; or, he Analogies of Our 
*Lord’s. Allegory. @lobe Bvo, 6s.. [Fusi published. 
“ œ 


C. W. DILKE’S “GREATER BRI- 


8 
. SIR 
~ TAIN.” A Recitd of Travel in English-speakmg Countries during 
1866-67, With Illustrations. Fifth and cheaper Edition, Crown 8vo, 6s, 
° 


THE BRITISH EXPEDITION IN ABYS. 


SINIA. Compiled from Authentic Documents. By Captain H. M, 
.» no latg Assistant-Military Secretary to Lord Napier of Magdala. 
VO, QS. ° 


OBSERVATIONS on the GEOLOGY and 


ZOOLOGY of ABYSSINIA, made dunng the Progress of the British 
Expedition to that Country in 1867-68. By W T. Branrorn, late Geolo- 
gist to the Expediticn. 8vo, with Coloured Illustrations and Geological 

AP, 215. a 


A PERSONAL NARRATIVE ofa YEAR'S 


JOURNEY through CENTRAL and EASTERN ARABIA in 
18623. By W. Girrorp Patcravg, Fifth and Cheaper Edition, with 
Map and Plan. Crown 8vo, 6s. 


=, 
THE POPULATION of an OLD PEAR 


TREE ; or, Stories of Insect Life From the Frenchof E. Van Bruys- 
sel. Edited by the Author of “ The Heir of Redelyffe?’ Crown 8vo, with 
Jilustranans by Becker, 6s. 


SCENERY OF SCOTLAND, Viewed. in 


~onnestion with its Physical Geology, By ARCHIBALD GEIKIE,@.RB.S, 
With Illustrations and a New Geological Map. Crown 8vo, ros. 6d. 


“Few (flings could be more delightful than a Scotch tour, with Mr, 
Geikie’s book in the knapsack.” Guardian. ò s 


* MACMILLAN & CO,, LONDON. 
* 


MACMILLAN & GO.'S NEW BOOKS.” 
“TALES OF OLR JAPAN. By A. B. 


MITFORD, Second Secretary to the British Legation in Japan, With 
upwards of 30 full-page Illustrations, Drawn and Cut on Wood by Japanese 
Artists, Two vols , crown 8vo, handsomely bouad, 21s. Thus day. 


PROFESSOR HUXLEY’S LAY SER- 


MONS, ADDRESSES, and REVIEWS. New and Cheapgr Edition 
Crown 8vo, 7s. Eg (kes day, © 


. ESSAYS SELECTED FROM PRO- 


FESSOR HUXLEY’S “Lay Sermons, Addresses. and Reviews.” Crown 
YO, 25. [This day. 


AT LAST: or, A CHRISTMAS *in -the 


WEST INDIES, By the Rev, Canon Kincstey. With Numerous 
Ilustrations. bis: the Press. 


THE ANALYTICAL THEORY of the 


CONDUCTION of HEAT By R. KALLEY MILLER, M.A, Fellow 
of St. Peter’s Ccllege, Cambridge. (7 the Press 


ON THE GENESIS OF SPECIES. By 
ST. GEORGE MIVART, F.R.S, With Numerous Illustrations Crown 
8vo, gs. [Wow ready. 


4*Me. Mivart has succeeded in producing a work which will clear the ideas 
of biologists anc theologians, and which treats the most delicate questions in 
a manner which throws light upor. most of them, and clearsaway the barriers 
of intolerance on each side.” -British Medical Journal. 


THE BEGINNINGS OF LIFE: In- 


cluding an account of the present State of the ‘‘Spontaneous Generation’ 
Controversy. By H. CHARLTON BASTIAN, M.D, F RS., Professor 
of Pathological Anatomy in University College, Logdgn. [Jn the Press. 


BODY AND MIND: An Inquiry into 


their Connection and Mutual Influence, specially in reference to Mental Dis- 
orders; being the GULSTONIAN LECTURES for 1870, delivered before 
the Royal College of Physicians. With Appendix, By HENRY MAUDS- 
LEY, M.D., Landon. Crown 8vo, 55. [Fest published. » 


A TREATISE ON MAGNETISM.— 
Designed for the Use of Students in the University. By G. B. AIRY, As- 
tronomer Royal. Crown 8vo, os. Gg, 


PROF=2SSOR SEELEY’S LECTURES 
AND ESSAYS. 8vo, ros. 64. 

Con rents: Roman Imperialism, 3 Lectures—Milton’s Political Opinions 
Miltons Poetry-—-Elementary Principles in Art—Liberal Education in 
Universities—English for Schools—The Church as a Teacher of Morality 
The Teaching of Politics. 


A COMPARATIVE GRAMMAR of the 


TEUTONIC LANGUAGES. Being at the same time a Historical Gram- 
mar of the English Language, and com peiaine Gothic, Anglo-Saxon, Early 
Enghsh, Modern English, Icelandic (Old ore Danish, Swedish, Old 
High German, Middle High German, Modern German, Old Saxon, Old 


Frisian, and Dutch. By JAMES HELFENSTEIN, Ph.D. 8vo, x8. 


MACMILLAN’S SCHOOL CLASS BOOKS. 


LESSONS in ELEMENTARY PHY- 
SICS. By BALFOUR STEWART, LL.D., F.R.S., Professor of Natura 
Philosophy in Owens College, Mancnestar, r8mo., with Numerons Illustra- 
tions and Colovred Diagram, 4s. Ôd. * 

+ 





THE ILIAD OF THE EAST: A Selec- 


tion of Legends drawn from VaLmwmixr’s Sanskrit Poem, the Rammyana. By 
FREDERIKA RICHARDSON. Crown 8vo, 73. 6d. 


A SKETCH of the LIFE and WRITINGS 


of ROBERT KNOX (the Anatomist), 
HENRY LONSDALE, Crown 8vo, with Portrait, 8s. 6d. 


e 
New and Cheaper Edition, revised and enlarged. 3 


THE HOLY ROMAN “EMPIRE. By 
J. BRYCE, B.C., Regius Professor of Civil Law, Oxford. Grown 
vo, 7s 6d. 
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Treitel REEE atia: being abont three times the” eo 
of the Homeopathic Cocoas and French Chocolates ordinarily sold 
sustable for the weakest stomach owing to two-thirds of the Fatty 
Matter, which forms 50 per cent ofthe Nib, beinrremoved. ‘The rich- 
ness is thus overcome in a manner far preferuble | to the mnpoverishment 

“ot the Cocoa by dilution or Adulteration.”—The Lancet ' Cocoa treated 


thus will, we expect, Rene to be one of ths most nutritious, digestible, 
and restorative of drinks om British Medicat Journal, l 





MICROSCOPIC MARVELS. — Arican 
AND PERUVIAN SANDS, consisting of an infinite variety of beautiful 
coloured gem-hke Minerals. "Also the Microscoric Rarnpow, the most in- 
teresting and brilliant combination of ever-changing minute colours 2s. oF 

oth for 42 stamps, post free.” These specimens are pronounced the most 
charming objects yet seen under the Microscope, and their choiceness renders 
them invaluable to collectors, Prepared and Sold only by Mr. WATSON, 
24, Warwick Place, Leeds. 


Ld 
e 


- Just Published, 


GENERAL OUTLINE OF THE: OR. 


GANISATION of the ANIMAL KINGDOM, and Manual of Compara- 
ne curv aie . By Professor THOMAS RYMER JONES, F.R.S., &c. 
dition. Illustrated by 571 Woodcuts, Svo, cloth, £1 1s 6d. 





' MICROSCOPIC OBJECTS FIGURED 


AND DESCREBED. By JOHN H. MARTIN) Hon. Sec. to the Maid- 
stone and MdK ent Natural History Society. 8vo, cloth, 194 Illustrations, 
145. a 


Pe JOHN VAN VOORST, x, Paternoster Row. ° 
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_ OBSERVATORIES, EQUATORIAL TELESCOPES, ASTRONOMICAL CLOCKS, LEVELS, ETC. . 
T. COOKE & SONS, ` C ° 


se isda to H.R.H. the late Prince Consort, the Royal Family, and Her Majesty's Home and yore Cr ouernments’ 


BUCKINGHAM WORKS, YORK. ° 


Ilustrated Catalogues of Observatories, 
Clinometers, Gold Band Aneroids, 


> 


Equatorial and all other descriptions of Telescopes, Astronoinical Clocks, Theodolites, Levels, 
&c., manufactured by 'T, COOKE and SONS, may be hag on application to the Works, 


SNES |e x 


Pond 
* 


Six Medals awarded to}. S. Fry & Sons. 


TRACT OF COCOA’ 


Manufactured by 
J. S. 


FRY & SONS. ~ 

This very agreeable preparation, consisting exclusively of choice Cocoa 
Nibs, deprived of the superfluous oil, 1s guaranteed to be perfectly pure, and 
can be strongly recommended to those whose state of health renders a lgzhe 
diet essential, or Whose nervous system would be unfavourably affected by the 
use of tea or coffee. 


A sample sent post free on ‘application, Bristol, and at 252, City- Road, 
London, E.C. 
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FIDDIAN’S MICROSCOPE ILLUMI- 


NATOR; Price, Complete,- gxr 11s 6d —This very convenient and useful 

Lamp has been designed to combine the qualities of other Microsccpe Lamps, 
together with greater poriability, the whole fitting into a brass tubular’ box, 
the exterior of which is covered with morocco leather, the lid forming the 
stand of the Lamp. ‘Lhe metallic chimney, being telescopic, sccupies a 
very small compass ; the condenser fits into the cell m front, wkic o 
provided with plain and tinted glass for correctin ing. the colcur“of the 
flame The reservoir is of brass, and will contain sufficient petroling for six 
hours’ consumption The entire Lamp fitung into thé*case from the top, 
escape of the oil 18 prevented., Size ot Case: 6 inches; diameter, 3} inches. 


JOHN BROWNIN G, Optical and Physical Instrument Maier to the Royal 
Observatory, &c., &c., 111, Minones, London, E 





- VESUVIUS. By Professor PHILLIPS. 


With Mamerous Illustrations and Maps, Crown 8vo. ros. 6d. 


ar Printed at the CLARENDON PRESS, and Pablished by 
MAR MILLAN & @0., LONDON, Publishers to the University. 








Soxs, & Tavior, at 7 and 8,- Bread Street Hill, in thf City of London, and ppablned by MACMILLAN & G@o., 
at-the Office, 16, Bedford Street,, Covent Garden.—THurspay, March g, ¢8 TE 
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1. “THE HOLY FAMILY.” By Van der Werff. From the Picture in the Marquis of Westminster's Collection, ° 
. 2, HAMPDEN. A Sketch, by W. Cave Thomas, from the Bust in the National Portrait Gallery. Sa 3 
3. “THE New DoLL.” By J. L. Hamon. From the Picture in the German .Gallery, New Bond Street.’ 
4. STUDY FOR THE FIGURE OF “ POETRY.” (One of the Frescoes of Raffaelle, i in the Vatican.) A, Fac-simile 
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ANTHROPOLOGICAL INSTITUTE of| PROFESSOR DUNCAN,- F.R.S., will 
* GREAT BRITAIN and IRELAND, 4, St. Martin’s Place, Trafalgar Square. | commence a Course of 25 Lectures at King’s College, London, on April z4th. 
Mondaf, the zoth inst., at 8 Poat. .. | Days:—Monday, 3 30 P M , Wedresday, 1 P.M , Friday, 3°30 P.M. Bubjert : 
° - —** Strati phical Geology, with especial reference to Mining.” The Lec- 
; ” Papers to be read :— tures will be open to the pe on the payment of the usual fee. Apply to 
f—Adjournei Discussion on Mr. Jackson’s paper, the ‘Racial Aspects of the Secretary, King’s College, W.C. a 
n the Franco-Prussian War” , a 
- H-3“ On the Migrations of the Georgians, Circassians, and Amazons, and TO METEOROLOGISTS and OTHERS. P 
«@  their*connecuon with the Tiıbeto-Caucasian Race.” By Hype 
w CLARKE, Esq. i A POR SALE, a STONDARD POROMTIER (3 hit [mehes and 
millemetre scales ; maximum and minimum thermometer, and hygrometer ; 
e J. FRED. COLLINGWOOD, Secretary. by NEGRETTI and ZAMBRA, and certified by Mr. Glaisher in excellent con- 
A dition. - Price 8 guineas, cost 12 Barometer alone, 6 guineas ; also a box for 
. ° SUNDAY LECTURE SOCIETY.—Lec- | thermometers, on stand, louver sides and door and ley for £x ; extra thermo: 
TURES at St. GeBrfe’s Hall, Langham Place, each Sunday afternoon at Regent's Park RW. pee 2 idi yee 
half-past 3 o’clod& precisely. pore i a 
e iy eg at Mareh ig, J. NORMAN LOCKYER, Esq, F.R.S., 
. R1., on **The Eclipse.” 6 â W 
Member's anngial sub&cription, £r; payment at the door, rd. 6d, and (re- C H L 0 R A L U M 0 0 L, 
served seats} 1S.. ẹ p - Tue New 
* ROYAL COUNGIL ‘of EDUCATION.-- STYPTIC- AND ANTISEPTIC 
- ‘EXPERIMENTAM@LECTURES and Demonstrations on the SCIEN- 
TiFIC ot Be eNERe COL ce Ee be ar aioe classes SURGICAL -DRESSIN G. 
ə or privately, at the oratory and S-rooms, | #_* : 
Telegraphyeend Photography + ie considered. Fees moderate.— Apply e In Pound and Half Potten Bon at 6s perb Also: now ready m 
to Prof. E. V. GARDN ER, F.ELS., F.S.A., 44 Berners Street. W. 
.. : CHLORALUM WADDING, in Sheets one yard in width by one-andeas 
SCHOOL QF CHEMIST RY, half yards in length ; Each Sheet enveloped in a separate parcel, 
7 pe 
` a29 GREA T M. ARLB OROUGH ST. REET, The LONDON COTTON MILLS Sone have made arrangements x 
with The CHLORALUM COMPANY for the Sole Manufacture in the 
LONDON, W. United Kingdom of Cotton Wool and Wadding containing a definite: per- 
- centage of Chloride of Aluminium Chloralum Wool and Wadding be 
Digectep sy ARTHUR V ACHER. found very valuable for many medical and general sanitary purposes. lt 
amie ae aad may be Aca gan as an agi ang Lalit tie a een ave cop ean 
z : or use in the “Lreatment o ounds, Fou Gers “sores, eth cers 
FIDDIAN'S MICROSCOPE ILLUMI- Discharges of all kinds, and to neutralise Fever Poison in Beds or in the Sick 
NATOR, Price, Complete, £1 11s. 6¢.—This very convenient and useful ber. 
Lamp has been designed to combine the qualities of other Microscope Lamps, | Chloralum—the hydrated chloride o*aluminiun.—i anastringeht antiseptic, 
together with greater portaluhity, the whole fitting into a brass tubular box, | as well as a powerful deodoriser and disinfectant. Of late years surgeons 
the extertor of which is covered with morocco leather, the lid forming the | have recognised the great advantage of the antiseptic tYtatment of weunds, 
of the Lamp. The metallic chimney, being telescopic, occupies 2 | and various arations have been suggesteddfor the exclusion of &tmosphe- 
very small compass , the condenser fits into the cell in front, which 1s also | yic germs from insured surfaces, The treatment of Cotton Wool with Chio- 
provided with plain and tinted glass for correcting the colour of the | yalum yields a light and soft preparation, which acts partly as # air filter, è 
flame. ® The reservoir is of-brass, and will contain sufficient petroline for sıx | as cotton wool has been shown to act by Professor Tyndall, and partly in 
hours’ consumption ‘The entire Lamp fitting into the @ase from the top, | virtue of its direct ae properties. In recent bleeding wound ea small 
escape of the oil 1s prevented. Size of Case: 6inches; diameter, 3} mehes. quantity of Chioralum Wool arrests the hemorrhage, in suppurating wounds ; 
JOHN BROWNING, Optical and Physical Instrument Maker tothe Royal | it checks suppuration ; in gangrenous sores it purifies and deodorises, It is 
i Observatory, &c., &c., 111, Minories, London, E. ~ | of very general application in surgery, and may be employed for the puri- 
et fication of atmospheric cerrents in-hospitals and the sick-room. ‘ 
a e ° + & 
MICROSCOPIC MARVELS. — Afgican MANUFACTURED SOLELY BY " ï 
AND PERUVIAN SANDS, consisting of an infinite variety of beautiful 
coloured Sm-hke Minerals. “Also the Microscoric RAINBOW, the most m- THE LONDON COTTON MILLS (LIMITED), 
teresting and brilhant combination of ever-changige minute col 25. OF , Spa Road, Bermondsey. a 
both for 42 stamps, post free. These specimens’are pronounced"the most |. - : 
chagming objects yet seen under the Microscope; and their choiceness renders | Sold also Wholesate by the CutoraLum Company, No, x, Great Winchest@r 
them invaluable to collectors. Prepared and Sold only by Mr. WATSON, Street Buildings, London, E.C. And by all Dang Houses and Dguggisty’ 
24, Warwick Place, Leeds. Ee 5 i : Sundrymen, and Retail by all Chemists, i 
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1 3 i Sol ENT PF IG wọ R KS E x Now ready, with Eight Coloured Plates, price r2s. 6d. ® 
‘ THE TWELFTH VOLUMEof the. 
ä ia ; : ; a ` : NATURAL HISTORY @ the TINEINA: treating of the Gentra Cos- 
Second Editiom, with the most Recent Discoveries and Additional Ilustrationg, mopteryx, Stathmopoda, Chauliodus, Asychna, Ochrodfblo ts! and Depres- 
e ’ saria - eases > FSS, t AW. à 
A „Z ROFESSOR ROSCOE S “ SPECTRUM | Bre miraia Fes S or SDT EATS « 
. iv in 1868. 1 en R -lit : : e 
e graphs, Maps, and upwards of 7o Illustrations, Metom be TOR tno The first eleven TE tnay still be had, price 12s, Ga. eache 
e s t & 3 ‘ 
9 aa 
yt ° ° Also now ready, price 2s 6d, a | 
A Jes 
agile CONNECTION: WITH THE LAWS GF MATIRG AND | p, LHE r ENTOMOLOGIST'S ANNUAL”, 
Fonce. A ane of Scientific Essays. By Josera JOBN MURPRY. a 5 tee pvleles Oy Aemeeea ay Pechlan, Byes Sunt: Pu i 7 
a a p The previous sixteen annual vol@mnes may still be bad, half-a-crown eaeh. 
` i, f ee 
aio AD pEEULSION. ‘tie e Ease comme | hd hcg A i 
a ae £ ica MNCipies o nergy $ : ~~ 
cally discussed in ther Relations to Physical and Morpho osica THE TINEINA OF SOUTHERN 
Development” By C. F, WixsLow, M.D. 8vo, 14s. EUROPE. By H T. STAINTON, F.R.S , Sec LS. à 
: è ` 
e Also, by the same Author, price 4s ., ` 
i FIRST PRINCIPLES of CHEMICAL . i : 
PHILOSOPHY. By Josran P. Coox, jun, Ervine Professor of Che- THE TINEINA of SYRIA and ASTA 
mistry aud Mineralogy m Harvard College. Crown 8vo, 12s. : MINOR. 
- - Londok JOHN VAN VOORST, 1, Paternoster Row. , 
A HISTORY of CHEMICAL THEORY. = 
Teom ragi of Paaie to Bes present ae By Ap Wurtz. Trans- j Now Ready, 2 Coloured Plates, 3s. 6d. i i m 
ated by M. WATTS, I. rown gvo, Os, ' 
: THE MYSTERY OF LIFE. Facts and , 
te j Arguments against the physical doctrine of Vitality ; in reply to Dr. Gull. @ 
A.-PHYSICIAN’S PROBLEMS. By | By Dr LIONEL BEALE. Sa 
CuarLes Eram, M D, M.R.C.P. Contents: Natural Heritage—On, ; ' ' 
Degenerations in Man—Qn Moral and Criminal Epidemics —Body v. Mind | ° ~ J. & A. CHURCHILL. : 
—Illusions and Uallucinatioas—On Somnambulism—Reverie and Abstrac- = - : 
PRON; SOUT BYO, OF ; l Price zd. every Friday—Annual Subscription, 245, e 
“A veri presenting a i great aged of suggestive sens on cone of the ; . 
most vital questions relating to human life and character, all statesmen, ' 
magistrates, clergymen, medical men and parents, should study and inwardly THE BRITISH MEDICAL J 0 URNĄAĄL ” 
digest, "Examiner, * ° i EE @e 
Being the Journal of the British Medical Associagion. ~ 
COMPARATIVE LONGEVITY ia MAN Fe eet cae Oe 
AND THE LOWER ANIMALS, ByE, Ray Lanxesrer, B.A. - Crown | - m 
Evo, 45. 6d. - Gulstonlan Lectures on the Heat of the Body. .By S. J.iGee, M.D, = 
. i F. R.C P. : ae 
. Lect Dermatology. Delivered at the Royal Colek of S f 
HEREDITARY GENIUS. An Inquiry | maae go E WAOE pg iYe at the Royal Colled of Surgeonsof 
into its Laws and Consequences. By FRANCIS GALTON, F.R.S. 8vo, 125, Clinical Remarks on the Treatm got of Hemoptysis. By A. T. H, Waters, ir 
“A most able and instructive book.” — Tines. M.D, F.RC P. i z rag a 
Mr. Darwin, in his “ Descent of Man,” says:—‘* We know through the : eoma ’ » 
adinirable labours of Mr Galion that pret which implies a wonderfully e pea Work in z Ambulance. By W. MagCormac, F- R.C. S. 
complex combination of high faculties, tends to be inherited.” gravings. e 
zi - Obstetric Memoranda. By Dr. F. H. Rarsons, 
THE PHYSIOLOGY and PATHOLO GY Professor Flower’s Hunterian Lectures. - @ > a A 
of MIND. By Henry Maupsuey, M.D. Lond., Physician to the West | Clinical Memoranda. By Dr. G. Hunter, i ‘ 
London Hospital, &c. New and Revised Edition, 8vo, 16s. Reports and Analysis, Reports of Societies. Leading Articlés. 
: , Medical Reform. > _ i = 
" : a The Question ot the employment ot Explosive Bullets gn'the Francë" 
earch testi 39 T E, Buc, MD, TES Baam | Om" Wir a: ta 
Ec on; Crown Svo, es ‘6d. i aan ee The Report of the Royal Sanitary Commission. 
eee , auld estas A robdnr Mewena in the University of Edinburgh. —M@i- ‘ 
‘ : sonian Lectures on Insanity, &c. 
ACADIAN GEOLOGY, : the GE OLO- IRELAND.~~How Small-pox ‘may be extinguished.—Richmond Surgical 
` T eS Ci O OTA a r O E T TA Hepi Dublin Medici! Att (18538) Amendment Bill: Nores of Debate 
5 š . i ; 8 (= . +i 
PRINCE EDWARD ISLAND. By’J. W. Damon DLD F-RS, | aaie of eaey A 1870 —A Deputation on Medical Reform 
F G.S, Second Edition, revised and enlarged, with Geological Maps and Si } n 
Illustrations 8yvo, 18s. i : Vaccination and Small-pox. B 3 t 
s Heras Se a engs to be held AS pa eae 
. | and Midland Counties Branch: Gene eeting.—New M —Com- 
WQ RDS AND PLACES > or, Etymolo- munications by Mr. Jolly, Mr F. Jordan, Mr Heughtes. Dp Fanoharton, 
ical Illustrations of History, Ethnology, and Geography. By the Rev, | Mr Bartlest, Dr. Norns, and Dr. Hickenbotham.—North Wales Branch ;, 
SAAC Taw.or. Second Edition. Crown 8vo, 12s, 6d. Intermedia.e General Meeting.—Vote of Sympathy.—New Mema. 
i è à Papers and Cases, &c. 
è HO Ww : CR O Ps GROW AT . Poor-Law MEDICAL Service. ‘Osiruary. Mxzpica, News. ® 
‘ . reatise on s - i 
the Chemical Composition, Structure, and Life of the Plant, for Agricultural j ; THOMAS RICHARDS, 37, Great Queen Street, Long Acre, a 
Students. With numerous Illustrations and Tables of Analyses. By S5. W. l ; 
J Seay tie Koc mun nomeou additions, i a for a ; Demy 8vo, 16s., with rz plates, 
use » kls CHURCH "Ay an « 4. WYER own OVO, Ss, Od. i E 
m se oo ce FORMS OF ANIMAL LIFE. ' Being 
F TRONG DRINK Pi onictö Outhnel of Zoological Classification Based upon Anatomical Investigation 
S N N an an ustrated by Deccriptions of Specimens and of Figgres By 
SMOKE; THE STRUCTURE, GROWTH, AND USES OF MALT, sad Paos inthe Unigeriry de Oster aie aaa 
HOPS® YEAST, AND TOBACCO By Henry P. Prescort, F.L.S. i | 
i Wah 167, Original Illustrations, engraved on SteeL 8vo, 7s, Od. te Oe te z | x 
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BOOKS OF TRAVEL; NATURAL HISTORY, ETC. |e 


e , z E] 
By Sir SAMUEL W. BAKER, F.R.G.S. 
THE ALBERT N’YANZ\ GREAT BASIN of the 


NILE. and Exploration of the Nile Sources. New god Cheaper Edi- |' 


®© <10n, with Portraits, Maps, an@ Illustrations. 2 Vols. crown 8vo, 16s. 
Cheap Edition iy One Vol. crown 8vo, with Iustration®, 7s. @d. 
e 
e 


© -e` 7 - or > Fo a 
THE NILE TRIBUTARIES of ABYSSINIA, -and 
She Sword Hunters of the Hamran Arabs With Maps, and Illustra- 


. + ons, Fourth and Cheaper Edition uf§One Vol. crown évo, 6s. ee 
<.. Ff [Fust realy, 


By Mr. ALFRED RUSSEL WALLACE. 
THE MALAY ARCHIPELAGO; The Land of 


e the Orang-uta®and the Bird or Paradise. A Narrative of Travel, with 


Studies of Man and Nature. 2 Vols, crown 8vo, with 9 Maps and 5o 


é Dikistrations. Second Edition, 24s. 
+ e 


Second Edition, revised and corrected. This day. 
CONTRIBUTIONS to the THEORYeof NATU- 
RAL’“SELECTION. A Senes of Essays. Crown 8vo, 8s. 6d. . 

“Whatever may be the opinions of readers with regard to this strangely 


we = fascinatgpg volume, there can be no doubt of its value in explaining and con- 


necting pois a facts in Natural History, which are too generally regarded 
e as inexplicable omalies,"——~Examiner. A 


oÆ NARRATIVE OF TRAVELS ON THE AMA® 


ZOR AND RIO NEGRO, with an Account of the Native Tribes'and 
Obseryations on the Climate, Geology, and Natural History of the 
Amazon Valley. With Map and Illustrations, 8vo, rzs, 

a ` 


®©. By the Rev. HUGH MACMILLAN. 
HOLIDAYS on HIGH LANDS; or, Rambles and 


wjicidents in Search of Alpine Plants, Extra fcap. 8vo, 6s, 


© 
BISLE*TEACHINGS in NATURE, Fifth Edition, 


MACMILLAN & G0.’S NEW BOOKS: 


TALES OF OLD JAPAN. By A. B. 


MPCFORD, Second Secretary to the Briush Legation in Japan. Weth 
upwards of 30 full-page Illustration? Drawn and Cut on Wood by Japanese 
Artists, Two vols , crown 8vo, handsomely bound, ars. (Thisday. 


“These vety original volumes kave all-the ¢alue their auther claims for 
them and'mére. They give us Ma pleasart way a vivid imsight into the 
virtues:and eccentricities of a doomed civilisation They present us with 
pictures of Japanese life and manners not worked, out m the monotony of 


minute detail, but dashed in with bold, telling touches. .... elkey will 


always be interesting as memorials of a most exceptional society; while re%. 


garded simply as tales, they are sparkling, sencational, and dramatic , 8ng 
‘tthe origmality af therr ideas and the quaintness of their glanguage give 

em a most captivating piquancy. The illustrations are extremely interest- 
ing, and for the curious in such matters have a special and particular value.” 
— Pall Mall Gasette, : i 
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New and Cheaper Edition, now ready. 


. PROFESSOR HUXLEY’S LAY’ SER- 


MONS, ADDRESSES, and REVIEWS. e 

CONTENTS :—On Improving Natural Knowledge; Emancipation—Flack 
and White; A Liberal Education; Sciennfic Education; the Study of 
Zoolegy Physical Basis of Life: Scientific Aspects of Positivism, Ona 
Piece of Chalk; the Origin of Species, &c., &c. Crown 8vo, 7s. 6d. 


ESSAYS SELECTED FROM PRO- 


FESSOR HUXLEY’S “ Lay Sermons, Addresses. and Reviews.” Crown 
Byo, 25, [This day, 


r 


DYNAMICS of NERVE and MUSCLE. 


- 


By C. B. RADCLIFFE, M D., F'R:C.P., Physician to the Westminster 
Hospital, &c. Crown 8vo, 8s. 6a . [This day. 


AT LAST: or, A CHRISTMAS in the 


WEST INDIES, By the Rev. Canon Kinestey. With Numerous 
I)lustrations. [Zu the Press. 


THE ANALYTICAL THEORY of the 


CONDUCTION of HEAT. By R. KALLEY MILLER, M.A, Fellow 
of St. Peter's College, Cambridge. (ln the Press 


ON THE GENESIS OF SPECIES. By 


* extra fcap, 8vo, ce ST. GEORGE MIVART, F.R.S. With Numerous Illustrations. Crown 

e : . VO, OS. , 
- FOOT-NOFES from the PAGE of NATURE. Fcap. “Mr. Mivart has succeeded in producing a work which will clear the ideas 
° 3vo, with Illustrations, ss.’ , of biologists and theologians, and which treats the most delicate questions in 


` a manner which throws hight upon most of them, and clears away the barriers 


TEE TRUE VINE; or, The Analogies of Our 
Lord’s Allegory Glove 8vo, 6s: [Fust published. 


e enia 
SIR ©. w.DILKE’S “GREATER BRI- 


e TAIN.” A Record of Travel in English-speaking "Countries dumng 
7866-67. @Vith Illustrations. Fifth and cheaper Edition. Crown 8vo, 6s, 
Pa - 


THE BRITISH EXPEDITION IN ABYS.- 
SINIA. C@mpiled from Agthentic Documents. By Captain H, M. 
sore late Assistant-Military Secretary to Lord Napier of Magdala. 

4 YO, OS. ‘ 
(e 


* OBSERVATIONS on the GEOLOGY and 


ZOOLOGY of ABYSSINIA, made during the Progress of the British 

==xpedition to that Country in 1867-68. By W.T., BLanrorp, late Geolo- 

gist to the EXpedition. 8vo, with Coloured Illustr&icns and Geological 
ap, SIS. 


A PERSONAL NARRATIVE of a YEAR'S 


JOURNEY through CENTRAL and. EASTERN ARABIA in 
2862-3 By W.: Grrrarp PALGRAVE, Fifth and Cheaper Edition, with 
and Plan. _ Crown 8vo, 6s, 


THE POPULATION of an OLD PEAR 


TREE , or, Stories of Insect Life. From the Frenchof E. Van Bruys-, 
SEL. Edited by the Author of “ The Heir of Redclyffe,” Crown 8vo, with: 
ilustrations by Becker, 6s. ` A a ag ee: 


SCENERY OF SCOTLAND, Viewed in 
wounectfn with ts Physical Geology. By ArcHinaLo Guixis, F.R.S. 
‘With Illustrations and a New Geological Map. Crown 8vo, 109 6d. 


“Few things could be more delightful than a Scotch tour, with Mr, 


~ 


Geiki's book in the knapsatk.”-Guardian. A 


of intolerance on each side."-—Brizish Medical Yournad, 


THE BEGINNINGS OF LIFE: In- 
cluding an account of the pon State of the ‘Spontaneous Generation’ 
Controversy. By H. CHARLTON BASTIAN, M.D., F.R S., Professor 
of Pathological Anatomy in University College, London. [Zz the Press. 


‘BODY: AND MIND: An Inquiry into 
their Connection and Mutual Influence specially in reference to Mental Dis- 
orders; being-the GULSTONIAN LECTURES for 1870, delivered before 
the Royal College of Physicians. With Appendix, By HENRY MAUDS- 
LEY, M D., London. Crown 8vo, 5s. 


A TREATISE ON MAGNETISM.— 
Designed for the Use of Students in the University. By G. B. AIRY, As- 
tronomer Royal. Crown 8vo, gs. Gd. oe ae 


PROFESSOR SEELEY’S LECTURES 
AND ESSAYS. 8vo, ros. Gd. 4 
Contents: Roman Imperialism, 3 Lectures—Milton’s Political Opinions 
—Miulton’s Poetry—Elementary Prindiples in Art-—-Laberal Education m 
Universities—English for Schools—The Church as a Teacher of Mofality— 


The Teaching of Politics, e š 


; è 
A COMPARATIVE GRAMMAR "of the 
TEUTONIC LANGUAGES, Eeing at the same time a Historical Gram- 
mar of the English Language, and Sonne Gothic, Anglo-Saxon® Early 
English, Modern--English, Icelandic (Old Norse), Danish, Swedish, Old 
High German, iddle High German, Modern German, Old Saxon, Old 
Frisian, and Dutch. By J JAMES HELFENSTEIN, Ph.D. 8vo, 18s, 


” “ E = * 4 * t e e 
: MACMILLAN’S SCHOOL CLASS BOOKS. | 
LESSONS in ELEMENTARY |. PHY- 
SICS. By BALFOUR STEWART, LL D., E.R S., Professor of Nagura 


Philosophy in Owens College, Manchester. 18mo , with Numerous Ilh tras 


tions and Coloured Diagram, 4s. 62. 
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se a CHURCH AND TURRET CLOCKS, BELLS, &e, e t 
© OOT COOKE AND SÒNS, o ee tt 


a? ° CLOCK AND LATHE*MAKERS TO HER MAJESTY'S HOME AND „INDIAN GOVERNMENTS, 
À e BUCKINGHAM oe YORK. e 


© 
Lists of Church, Turret, and other Clocks, made and erected, and Bells supplied and hung byst. COOKE and SON® Also Illustrated Catalogues of ® . 
Lathes, Planing, Sawing, Copymg, and other Machines, ate Bs pe had on application to the Works. ® 





BALFOUR’S: BOTANICAL WORKS. ©” 








JOSE PH GILLOTY’S CLASS- BOOK of "BOTANY: being “an j 
STEEL PENS. Ifitroduction to the Study of the Vegetable Kingdom, with x800 Illustrations. 
Sold by all Dealers throughout the World. Third Edition, demy 8vo, pp. 1114, price ars. 
` II. 
ae ee MANUAL of BOTANY: an» Introduce * 
COA: a” en: X ad tion to the Study of the Structure, Physiology, and Clas ifiaation of Plants, 
ected A Crown 8vo, with 820 Illustrations. Price ras 6d. A ee + 
Absolutely genuine, economical, boing roont three bana the? stron 2 IIT, 
of the Homæopathic Cocoas and Frene ocolutes ordinarily so Wi 
suitable for the weakest stomach owing to two-thirds of the Fatty A ad of BOTANY. ith co 
Matter, which forms 60 per cent of the Nib. beingremoved. The rich- Tllustrations, tap. 8v0, price 55. : 
nesk 18 thus overcome m a manner far preferuble t to the impoverishment! 


of the Cocoa by dilution or Adulteration,’—The Lancet ‘' Cocoa treater 


thus will, we expect. prove to be one of the most nutritious, digestible, ELEMENTS of BOTANY. With, 427 


-” and restorative of arinke: Po Britieh Uedeeat Journal, Illustrations. Fcap 8vo, price 3s. ie P 
EENEI a N E CN e 
THE JOURNAL of BOTANY, British} THE BOTANISTS COMPANION; tg f 
AND FOREIGN.— Edited by Dr Seemann, F.L S, F.R G S., assisted by 


Mr. J. G Baker, F.LS, of the Royal Kew Herbarium, and Dr. Henry Directions for the Use of the ars Åc. Crown 8vo, price gS 
Trimen, F.L.S., of the British Museum 


This Journal, which is Wlustrated with Plates and Woodcuts, is published THE- FLORA OF EDIN BU RGH, with 
monthly, and each number contains Original Articles on Biitish and Foreign | Map. Fcap. 8vo, price 3s 6d, 
Plants, and on all departments of Poney Extracts and Abstracts from 
o 





British and Foreign Journals, Reviews of Books, Proceedings of Societies, By J. H. BALFOUR, AM, MD, "BR S, rad 

and all the Botanical ws of the Month Subscriptions, T2s per annum, Regius Keeper of the Roy al Botanic Gardens, and Professox of Mec@igine 

payable to me heh WC ate en ad Co, ee En aaa and Botany in the University of Edinburgh. 

mcoln’s Inn Fields } Single numuber, 1s 3 a com- , ; 
menuced m January, r870 A limited number of the back volumes can still Edinbugh: A. and C. BLACK Ledon: LONGMRNS & ca.” 
be obtained. ; 
Shortiy will be published, bd 

MR. DARWINS NEW WORK: : NEW EDITION of JUKE’S® MANUAL 


of GEOLOGY. By ARCHIBALD GEIKIE, FRS” Director of the ” 





Geological Survey of Scotland, &c, &c. e 
Now ready, 5th Thousand, with Ilustrations, 2 vols. crown 8vo, 24s. Se cae CHARLE Beate 
a inburge : an gs 
THE DESCENT of MAN, and ON à 
SELECTION in Relation to SEX. By CHARLES DARWIN, F.R $. Just published, price ros, 6¢@ ® i 
i NEEE EENE PHYSICAL GEOGRAPHY, in its Rela-* 
: tion to the Prevailing Winds and Corcents, By JOHN KNOX @AUGH-4‘* 
THE ORIGIN of SPECIES, by MEANS | TON, M.A, F.R A.S., F.R G.S 
of NATURAL SELECTION ; or, the Preservation ‘of Favoured Races in . ° 
the Struggle tor Life. sth Edition. : Woodcuts. Post 8vo, 145. £ London: J. D. POTTER, 31, Poultry, kd 


: THE VARIATION of ANIMALS and ' MANUAL of the SCIENCE of COLOUR, 


: on the True Theory of the Colour-sensatiogs, and the Natural System. By 
pee Ae ae DOMESTICATION. 3rd Thousand. Ilustrations. W. BENSON. Frontispiece, the Colour-cube. x2mo, cloth gilt, price 25 6d. 


& 
THE VARIOUS CONTRIVANCES BY PRINCIPLES OF THE SCIENCE of ¢ 
WHICH ORCHIDS ARE FERTILISED BY INSECTS, and on the | COLOUR, copiously Ilustrated. By W. BENSON. to, price r5s. 
Good Effects of Intercrossing. Woodcuts, Post 8vo, 9s. These Treauses give the key to harmony, with new and beautiful methods 


of acquiring and applying a knowledge of colcur. ° 
A NATURALIST’ S VOYAGE ROUND CHAPMAN and HALL, 193, Piccadilly. 
r Torn: being a oul - alias ne the Natural History and 
ecology of Countnes visit t i 8vo, 
bY istea TO $ cusan Ost OVO, OS. WR. DARWIN AND MR. WALLACE. 
AN ELABORATE CRITICISM OF 


FACTS’ AND ARGUMENTS FOR| DARWIN’S “DESCENT OF M Ae” 


DARWIN, By FRITZ MULLER. Translated from the German by W. 





r S. DALLAS, FE.L.S. Iustrations, Post 8vo, 6s By ALFRED RUSSEL WALLACE. F R.G.S, r 
Author of “ Travels in the Malay Archipelago,” “ Essays on Natural Selec- 
e JOHN MURRAY, Albemarle Street. a a all A 
“~ é TE D Y » M 3 
NOTICE. HE ACADEMY ” for MARCH 15 





e The Publishers of Nature have been informed that there is a INDIGESTION. —Tbe Medical -Profes- 
difficulty inobtaining Nawure in Dublin ; they therefore beg to state that-| SION adopt MORSON’S PREPARATION OF ee Eas the True 





Remed Sold in Bottle. and Boxes frum 2s b Pharmaceutical 
their agents are Messrs. W. H. Smith and Son, 85 ang 86, Middle Abbey Chemis, and the Manufacturers, THOMAS M fave & SON, x24, 
Straæt, Dublin, from whom it may be obtained. Southagopton Row, Rusell Square, London. 
e 
Fginted by R. Cray, Sons, & TAYLOR, at 7 and 8, Bread Street Hill in the City of London, and published by Macmintan &eCo. 
F ú hdi at the O = 16, Bedford Street, Covent a ae, March ¥, 1871 á : 
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*e THE ‘PHILOSOPHICAL and LITE- 


Y SOCIETY of LEEDS requires a Curator and Assistant Secretary, 

“fof the office vacant by the death of Mr. Henry Denny. A.L.S. A compe- 

tent kno@ledge of the different branches of Zoology and Geology is essential, 

Salary 4259 per annum, without residence. Applications to be made on or 

before the 30th March (by letter only) to the Honorary Secretaries, from 
whem particulars of the duties of the office may be learned. 


Philosophical Hall,eLeeds, March rsth, 1871. 


‘ROYAL COUNCIL of EDUCATION.— 


ESMPERIMEN TAL LECTURES and Demonstrations on the SCIEN- 
TLiFIC SUBJECTS&of the above examinations can be attended in classes 
or paan at the BERNERS COLLEGE Laboratory and Class-rooms. 
Telegraphy and Photon hy e goca considered, Fees moderate. — Apply 
to Prof. E. V. GARD NER, F.E.S., F.S.A., 44 Berners Street. W.. 


SCHOOL OF CHEMISTRY, 
20, GREAT MARLBOROUGH STREET, 
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Direcrep BY ARTHUR VACHER. 


THE ÎRON AND STEEL INSTITUTE. 


«She ANNUAL GENERAL MEETING will be held in WiLus’s 
Roozis, Londo, on TUESDAY, WEDNESDAY, and THURSDAY, 
Maten 28th, zoth, and 30th, under the Presidency of HENRY BESSEMER, 
SQ. ‘ 
o ; ` Outline Programie. 


Tuesday.—-Annual General Meeting, Election of Council, &c., President’s 
Address. 


Wednesday Morning.—-Reports of Sub-Committees ; Papers. 

Wednesday PWrening.—Lecture by Professor Rosco, F.R S., on “ Spect- 
rum Analysis, in its relation to the Metallurgy of lron and Steel.” 

Thursday Morning.—Papers. 


The Council are prepared to receive from members or non-members, papers 
upon such subjects as the following:—Improved appliances for the manufac- 
ture of Iron and Steel, including Blast Furnaces, Blowing Engines, Rolling 
Vea A Puddling and Heating Furnaces, Bessemer Plant, &c., New 
Me ical Processes, Geological and Chemical facts connected with the 
yaw materials used in the Manufacture of Iron or Steel, statistics of the trade, 


&c. ARo contributians of a similar nature for the Quarterly Journal of 
the Institute. e 


_ The proposal forms for gentlemen desirous of becomin 
signed by three members. Qualification of members: 
with the manufacture or application of iron or steel, 


members must be 
ractical connection 


P Forms, copies of Rules, and other information, may be obtained 
from the undersigned, e 
s _ JNO. JONES, General Secretary, 
R Exchange, Middlesbrough 4 
DAVID FORBES, Ffeign Secretary, @ 
a 1x, York Place, Portman Square, London, 
etn ` s 
@ e 7 
a s. 
* 


-the Secretary, King’s Col 


. CRAUFURD COLLEGE, Maidenhead.— 
In addition*to the usual Course, Practical Chemistry is now a part of the 
daily work of every pupil; the laboratories accommodate 50 students. 
French and German are so taught as to be understood and spoken. The 
College has a gymnasium, tepid swimming-bath, and playing fields. 75 per 
cent. of its candidates gained honors at the Cambridge Local Examinations, 
1869 and 1870. Beference is kindly allowed to J. D. Morell, Esq, LL.D., 
one of Her Majesty’s Inspectors of Schools, Beckenham, Kent. 


PROFESSOR DUNCAN, F.R.S., will 


commence a Course of 25 Lectures at King’s College, London, on April 24th. 
Days :—Manday, 3 30 P M , Wednesday, 1 P M , Friday, 3.30 p.m. Subject : 
om ** Strati phical Geology: with especial reference to Mining.” The Lec- 
tures will beopen to the sage the payment of the usual fee. Apply to 
ege, W. ; 


BALFOUR’S BOTANICAL WORKS, 








'. CLASS-BOOK of BOTANY; being an 


Introduction to the Study of the Vegetable Kingdom, with r8oo Illustrations. 
Third Edition, demy 8vo, pp. 1134, price 215. i 


TI; 


MANUAL of BOTANY; an Introduc- 


tion to the Study of the Structure,- Physiology, and Classification of Plants 
Crown 8vo, with 820 Illustrations. - Price 12s. 6g, 7 


OnE 
OUTLINES of BOTANY. With 600 


Illustrations, Fzap. 8vo, price 5s. 


T > IV. > 
ELEMENTS of BOTANY. With 427 


Illustrations. Fcap. 8vo, price 3s. 6d. 


V. 
THE BOTANISTS COMPANION; or 


Directions for the Use of the Microscope, &c. Crown 8vo, price 2s. 6d. 


ae we 
THE FLORA OF EDINBURGH, with 


Map. Fcap. 8vq price 35, 62. 


By J. H. BALFOUR, A M, M.D, ERS,” 
` Regius Keeper of the Royal Botanic Gardens, and Professor of Medicine 


_and Botany in the University of Edinburgh. 


Edinburgh: A. and C. BLACK. London: LONGMANS & CO. 


a 


eShortly will be published, s á 


NEW EDITION of JUKE’S MANUAL 


of GEOLOGY. By ARCHIBALD GEIKIE, F.R.S., Director of the 
Geologi@al Survey of Scotland, &=, &e. 


& 
Edinburgh: ADAM and CHARLES BLACK, s 
é e 
m p 
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Iysxii te NATURE ° 


ae "SCIENTIFIC WORKS. e 


s 
Second’Editio, with the mogt Recent Discoveries and Additional Illustration 


PROFESSOR ROSCOE’S “ SPECTRUM 


ANALYSIS” Lectures delivered in 1868, With Appendices, Chromo-I€ho- 
griphs, Maps, and upwards of 70 Ilustf&tions. Medium 8vo, ars. 


HABIT AND INTELLIGENCE, IN 


THEIR CONNECTION WITH THE LAWS OF MATLER AND 
FORCE A Series of Scientific Essays. By Josera Jonn Murpesy. 
Two vols. 8vo, 16s. 

° 





+ r 
* 

FORCE *AND NATURE. ATTRAC- 
TION AND REPULSION. The Radical Principles of Energy graph" 
cally discussed in their Relations to Physical and Morphological 
Development. By C F. Wmstow, M.D. 8vo, 14s. À 
° 


FIRST PRINCIPLES of CHEMICAL 


PHILOSOPHY. Ry Jostan P. Coor, jun, Ervine Professor of Che- 
mistry and Mineralogy in Harvard College Crown 8vo, 125. 


A PHYSICIAN’S PROBLEMS. By 
Cyarves Eram, M D, M.R.C.P. Contents: Natural Heritage—On 
Degenerations in Man—On Moral and Criminal Epidemics—Body v. Mind 
~~[Uusions and Uallucinations—On Somnambulism—Reverie and Abstrac- 
tion, Crown 8vo, gs. ; 


e A’book presenting a great body of lb opinion on some of the 
most vital questions relating to human life and character, all statesmen, 
magistrates, clergymen, medical men and parents, should study and inwardly 
digest, m A -raminer, 


COMPARATIVE LONGEVITY in MAN 
AND THE LOWER ANIMALS, By E. Ray LankzsrerR, B.A. Crown 
VO, 45. 


HEREDITARY GENIUS. An Inquiry 


into its Laws and Consequences. By Francrs GALTON, F.R.S. Bvo, 12$. 
“A most able and instructive book.” —- Times, 
Mr Darwin, in his “ Descent of Man,” says:—‘‘ We know throngh the 
adinirable Jabours of Mr Galton that genius, which’ implies a wonderfully 
complex combination of high faculties, tends to be mherited.” 


THE PHYSIOLOGY and PATHOLOGY 
of MIND. By Henry Maupstey, M.D. Lond., Physician to the West 
London Hospital, &c New and Revised Edition, 8vo, 16s 


THE MAD FOLK of SHAKESPEARE. 


Psychological Lectures. By J C. Buckniur, MD, E.R.S Second 
sedition, Grown 8vo, 6s. 6d. ¥ 


ACADIAN GEOLOGY: the GEOLO- 


GICAL STRUCTURE, ORGANIC REMAINS, AND MINERAL 
RESOURCES OF NOVA SCOTIA, NEW BRUNSWICK, AND 
PRINCE EDWARD ISLAND. By J. W. Dawson, LL D., FRS., 
F G.S. Second Edition, revised and enlarged, with Geological Maps and 
Illustrations, 8vo, 18s. = 


WORDS AND PLACES; or, Etymolo- 


ical Illustrations of History,- Ethnology, and Geography. By the Rev. 
SAAC TAYLOR. Second Edition Cfown 8vo, 12s. 6d. 
+ 


HOW CROPS GROW. A Treatise on 


the Chemica Composition, Structure, and Life of the Plant, for Agricultural 
Students. With numerous [Illustrations and Tables of Analyses. By S. W. 


Jouns, M A. Revised, with numerous additions, and adapted for English | 


use, by A. H. Cuurcn, M.A., and W, L, Dyer, B.A.” Crown 8vo, 8s. Ga. 


" r A 


. STRONG DRINK and. TOBACCO 


SMOKE; THE STRUCTURE, GROWTH, AND USES OF MALT, 
HOPS, YEAST, AND TOBACCO. By Henry P. Prescott, F.LS. 
With x67. Original Illustrations, engraved on Steel. 8vo,e75. 62. 


e MACMILLAN & CO., LONDON. 
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Price gd. every Priday—Annual Subscri, tiop, 24s.@ 
e 


THE BRITISH MEDICAL JOUBNAL 


Being the Jomrnal of the British Medical Association. ™ 


Conten#§ ror MARCH 18: - i a 


Gulstonian Lectures on the Heat of the Body. By S. gj. Gee, M.D A 
F.R.C P, ’ = ia cast 


- e 
Lectures on D&matology. Deliveredet the Royal College of Surgeons@t ” 
England. ® By Æ. Wilson, F.R.S. Lecture V. è 


Abstractsef Croonian Lectures on Some Points connected pith the Elum 
nation of Nitrogen from the Human Body. ByE. A. Parkes, M.D., F R S.o 


Therapeutic Memoranda. By J. H. Crisp, Esq., and Dr. E. FeFus@il. 


eflinical Records. From the Wactice of Professor Erichsen, ab Uniyg@sity 
College. 


o The Preservative Agen® of I owered Vitality. By J M. Fothergill, M.D. @ 
The Therapeutics of Hemoptysis By G G. Rogers, M.D. 


Clinical Memoranda. By H. S. Taylor, Esq. ; G. Miles, Esq ; V. Jack- 
ron, fisq. ;.W. T. Greene, M B. j s ga 


Professor Flower’s Hunterian Lectures. IV. r = 
Reporrs OF SOCIETIES. , i ° é. 


LeaDING ARTICLES —Blood Letting-—~Death-Rates of Home and Forei 
Cities—l he Conjoint Exammation Scheme-—-Medical Acts Amendment Bulls. 


Vaccination affd Small-pox. 


AssoctaTIon INTELLIGENCE —Committee of Council: Notice of Nerting. 
Branch Meetings to be held Bath and Bnstol Branch: Ordinary Meeting. 
Birmingham and Midland Counties Branch: Pathological and Clinftal Sec- 
tion, i À x 


° - 
CORRESPONDENCE. Poor-LAW MEDICAL SERVICE, OBITUARY. Mrpicap ° 
PARLIAMENTARY. MrbDICAL News. 


THOMAS RICHARDS, 37, Great Queen Street, Long Ac 


. GLARENDON: PRESS PUBLICATIONS. - 


Demy 8vo, tés., with r2 plates. ° i m 


FORMS OF ANIMAL LIFE.. Béing 


Outhnes of sare a Classification Based upon Anatomical Investigggion 
and Ilustrated Descriptions of @pecimens ang @f Figures. By 
GEORGE ROLLESTON, M.D, F R.S., Linacre fessor of Anatomy 
and Physiology in the University of Oxford. 


VESUVIUS. ‘By Professor PHILLIPS. ` 


CONTENTS :—Vesuvius at Rest-—In Action—In the Nindteenth Century- 


Periods of Rest and Activity~~Characteristic Phenomena — Form and n 


Structure—Minerals—Lava and Ashes, &c. With numerous Illustrations, 


Crown 8vo, tos 6d. , + è ° 


“ Contains much historical and scientific matter reduced%o a pleasant and 
readable form. Of he volume as a.whole, we can only @peak in terms of the 
highest praise, and we regard it as a work which deserves a place on the @ 
shelves of every student of ‘physical ‘scienge."—ZLxaminer. 


“ A work,of high value both to the student and to tif tourist on fhe shores’ É 
of the Bay of Naples.” —Pall Mau Gazette, 
a : ® 
; l s 
Recently published, in crown 8vo, price 7s. Gd. 


EXERCISES in PRACTICAL ÇHEMIS» 


TRY: Qualitative Analysis.: By A. G. VBRNON HARCOURT, F RS, 
Lee’s Reader in Chemistry at Christ Church, Oxford, and H. G. MADAN, 
F.C,S. With numerous Illustrations. . 


“The plan of the book appears to us to be admirable, and the directtons e 


given for performing the various operations imvolved im the course are 
wonderfully precise and clear."——-Chemist and Druggzst. 


Second Edition, with Solutions. = 


CHEMISTRY: FOR STUDENTS. By 


A. W. WILLIAMSON, Phil Doc, Professor of Chemistry, University 
College, London. Extra fcap. 8vo. Cloth, price 8s. 6d 

“This volume is really a too rare example of what a good elementary text- 
book in any science ought to be, the language brief, simple, exact ; the 
arrangement logical, developmg in lucid order principles from fact 
keeping theery always dependent upon observation; a book that k e 
reason of the student active while he strives to master details difficult but 
never without interest, and that furnishes him with means for practisng hiw- 
self in the mght management of each new tool of knowledge that is given to 
him for his use.”"—Z-rasziner. B no 

$ ; 


à Demy 8vo, cloth, price 21s. 


DESCRIPTIVE ASTRONOMY. A Hand- 


book far the General Reader, and also for practical Observatory work. With 
a24 \Jhistrations and numerous Tables. By G. F. CHAMBERS, F.R.A S., 
Barnster-at-lawe e 


OXFORD : Printed at @he CLARENDON PRESS, and Published by 
MACMILLAN ,& CO., LONDON, Publishers to the University, 7 
s ; 
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BOOKS OF*TRAVEL, NATUMAL HISTORY, ETC? 


By Sir SAMUEL W. BAKER, F.R:G.S. 
THE ALBERT N’YANZ\ GREAT BASIN of the 





 MAOMILLAN & COS NEW BOOKS: < 


upwards of 30 full-page Illustrations, Drawn and Cut on Wood by Japanese 
Agists Two vols, crown 8vo, handsomely bound, 21s. Thus day. 


TALES OF OLD JAPAN. By A. B.e 


® 
MITFORD, Second Secretary to the British Legationgin Japan. With 


7 NILE. and Exploration of the Nile Sonrg¢es. New and Cheaper Edi- “These very, original volumes hawe all the value their author claim#for_ œ 
tion, wit Portraits, Maps, and. Illustrations., 2 Vols crown 8vo, 16s. | themand more. ‘Ihey give us ina pleasant way a vivid insight jnto the 
Cheap Editiogyn One Vol. crown 8vo, with {Bustrations, 7s. 6d. virtues and eccentricities of a doomed civihsation. They present us with 

°*6¢ e pictures of Japanese hfe and manners not worleed out m the monotony of e 


.THE NILE TRIBUTARIES ef ABYSSINIA, and 


minute detail, but dashed yn wi bold, telling touches...... ‘Lhey will 
always be interesting as memonals of a most exceptional society , while re- 
served simply as tales, they are sparkling, sensational, and dramatic: and 
l 


the Swofg Hunters of the Hamran Arabs. With Maps, and Illustra- i f th d d th : 
o i TAN | e originality of their ideas an e quaintness of their Janguage give 
e tions. Fourth and Cheaper Edition in One Vol. crown avo, ös. them a most captivating piquancy. ‘The illustrations are extremely mteres¢- 
& Hust ready. ing, and for the curious m such matters have a special and particular vadue.’ 
© á bs & —fPall Mall Gazette, a 5 . œ 
; wW + 
o lss y Mr. ALFRED RUSSEL ALL ACE. New end Cheaper Edition, now ready. 


THE MALAY ARCHIPELAGO; The Land &f 


the Orang-utan and the Bird or Paradise A Narrative of Travel, with 


PROFESSOR HUXLEY’S LAY SER- 


MONS, ADDRESSES, and REVIEWS. 


A dudies-of Man and Nature, 2 Vuls. crown 8vo, with g Maps and 5o CoNTENTS —On Improving Natural Knowledge, Emancifation—®lack 
e = Ihustrations,@ Second Edition, 245, s and White; A Liberal Educaticn, Scientific Education, the study of 
Š E Zoology : Physical Basis, of Life . Scientific Aspects of positivism ; Una 

° e Second Edition, revised and corrected. This day. ; Piece of Chalk ; the Origin of Species, &c , &c. Crown 8vo, 7s. 6d, 


oe 
CONTRIBUTIONS to the THEORY of NATU- 
RAL SELECTION, A Series of Essays. Crown 8vo, 8s. 62. 
“Whatever may be the opinions of readers with regar@to this strangely 


fascinaung Volume, tuere can be ro doubt of its value in explaining and con- 
necting a variety of facts in Natural Hisiory, which are too generally regarded 


ESSAYS. SELECTED FROM PRO- 


FESSOR HUXLEY’S “ Lay Sermons, Addresses. and Reviews.” Crown 
8vo, 25. [This day. 


DYNAMICS of NERVE and MUSCLE. 


as inggpäcable anourahies. "—Exraminer, 


*eA NARRATIVE OF TRAVELS ON THE AMA- 
ZON AND RIO NEGRO, with an Account of the Native Tribes and 
Observations on the Climate, Geology, and Natural History of the 
f@aazon Valley. With Map and llustrations. §vo, r2s. 


e By the Rev. HUGH MACMILLAN. 
HOLIDAYS on HIGH LANDS; or, Rambles and 


° Incidents in Search of Alpine Plants. Extra fcap. 8vo, 6s. 


7 o* er 


SIBLE TEACHINGSin NATURE, Fifth Edition, 


extra fcap. 8v@, &s. 


ByC B RADCLIFFE, M.D, F RCP., Physician to the Westminster 
Hospital, &c, Crown 8vo, 8s. 6d. {Thus aay. 


AT LAST: or, A CHRISTMAS in the 


WEST INDIES. By the Rev. Canon Kincstey. With Numerous 
Lilustrations. [Zr the Press., 


THE ANALYTICAL THEORY of the 


CONDUCTION of HEAT. By R. KALLEY MILLER, M.A, Fellow 
of St. Peter's College, Cambridge, (in the Press. 


ON THE GENESIS OF SPECIES. By 
ot: aa MIVART, F.RS. With Numerous Illustrations Crown 


“Mr. Mivart has succeeded in producing a work which will clear the eas 
of biologists and theologians, and which treats the most delicate questions in 
a manner which throws light upan most of them, and clears away the barriers 
of intolerance on each side.”-—Arttish Medical Journal. 


THE BEGINNINGS OF LIFE: In- 


cluding an account of the present State of the “Spontaneous Generation’ 
Controversy. By H. CHARLTON BASTIAN, M D., F R S., Professor 
of Pathological Anatomy m University College, London. [Zæ the Press. ` 


- ° FOOT-NOTES from the PAGEofNATURE. Fcap. 


Svo, with Unkektions, 5S. 


THE TRUE VINE; or, The Analogies of Our 
e Lord's Allegory. | Glebe Bvo, 65g [Fest published 


s see eee 
e SIR C: W. DILEE’S “GREATER BRI- 


“~ ° Tem.” A Record of TriVel in English-speaking Countries during 
. 1866-67, With Illustrations. Fifth and cheaper Edition. Crown 8vo, 6s, BODY AND MIND: An In qui ry into 
i TISH EXPEDITION IN ABYS. | nice pie nc BU LSTONIAN aO ORES toe coe seg onal De- 
bad . | orders; being the ` ES for 1870, delivered: before 
wnat PR S ; - | the Royal College of Physicians, With Appendix. By HENRY MAUDS- 
SLNIA. Comoiled from Authentic Documents, By Captain H. M. LEY D. Lindon. Crown 8yo 
ee Hozrme, late Assistant-Military Secretary to Lord Napier of Magdala Dare ‘ 2 5S 


8vo, Q5. © : : 
f i A TREATISE ON MAGNETISM. — 
OBSE RVATIONS on the GEOLOGY and | Designed for the Use of Students in the University. By G. B. AIRY, As- 
° ZOOLOGY of ABYSSINIA, made during the Progress of the British | tronomer Royal. Crown 8vo, gs. 6d, 


Expedition to that Country m 1567-68. By W T. Branrary, late Geolo- i : ; 


gist to the Expedition, 8vo, with Coloured Illustrations znd Geological 
° AND ESSAYS 8vo, ros. 6d. 


A PERSONAL NARRATIVE of a YEAR'S | _CoNt#N7S! Roman Imperialism, 3 Lectures—Milton’s Political Opinions 


—Milton’s Poetry-—~Elementary Principles in Art— Liberal .Education in 
JOURNEY through CENTRAL and EASTERN ARABIA in | Universities—Enghsh for Schools—The Church as a Teacher of Morality— 
18623. By W. Girrorp Pateravs. Fifth and Cheaper Edition, with 


The Teaching of Politics. 
Mapand Plan. Crown 8vo, 6s. 


A COMPARATIVE GRAMMAR¢eof the. 


TEUTONIC LANGUAGES, Being at the same time a Histgrical Gram- 
mar of the Egglish Language, and comprising Gothic, Anglo-Saxon, Early 
English, Modern Enghsh, Icelandic. (Old Norse), Danish Swedish, Old 
High German, Middle High German, Modern German, Ma Saxon, Old g 
Frisian, and Dutch. By JAMES HELFENSTEIN ; Ph.D.» 8vo,' 18s, 


THE POPULATION of an OLD PEAR 


REE ; or, Stories of Insect Life. From the Frenchof E, Van Bruys- - 
SEL. Edited by the Author of ‘ The Heir of Redclyffe.” Crown 8vé, With 
Iflustrations by Becker, 6s. 


MACMILLAN’S SCHOOL CLASS BOOKS, 


LESSONS in ELEMENTARY PHY- 


SICS. By BALFOUR STEWART, LL.D., F.R S., Professor of Nafhra 
Philosophy in Owens College, Manchester. 8mo , with Numerous Illustra- 


SCENERY OF SCOTLAND, Viewed in 
wnnection with its Physical Geology. By ARCHIBALD GEIKIE, F.R S. 
With Illustrauons and a New Geological Map. Crown Svo, igs. 62. 


“ Few things could be more delightful than a Scotch tour, with Mr. 
Geikie's book in the knapsack.” —Guardran. tions and Coloured Diagram, qs. 6a. of, 


6 E = 
MACMILLAN & CO., PONDON. e MACMILLAN & CO. LONDON, e ` 
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. OBSERVATORIES, EQUATORIAL, TELESCOPES, ASTRONOMICAL CLOCKS, LEVELS, ETC, 
: ä ipa a e 
o : $ 
o Ea 
o T COOKR& SONS -o o tt 
> e . se Ld + o 
Opticians to H.R.H. the late Prince Consort, the Royal Kamily, and Her M: ajestys Home and Tadia Governments 
- e 
ee BUCKINGHAM WORKS, YORK. _ . i : 
ad * Illustrated Catalogues of Observatories, Equatorial and all other descriptions of Telescopes, Astronomical Clocks, 'Theodolites, Levels, . 
e Clinometers,Gold Band Aneroids, &c., manufactured by T. COOKE and SONS may be had cn application to the WorRs, e’ 
e i had : 
Six Medals awarded to}. S. Fry & Sons. "Now ready, with Hught Coloured Plates, pric# x2s öd. ê 
EXTRACT OF COCOA THE TWELFTH VOLUMEs of the e 
s e React hea History E a due Ae aiig a the Seng Ci- 
° ‘mopteryx, Stathmopoda, Chauliodus, chna, Ochrqmolopis, and Depres- 
= <a tenancies by s > n lisand, BY H T. STAINTON, FMS , assisted by Professor Zeller, RY. 
J. S. FRY. & SONS. ; Dauglas, andProfessor Frey. ' ‘ 
‘This very agreeable preparation, consisting exclusively of choice Cocoa The first eleven volumes may still be had, price ras, 6#, each, 
Nibs, deprived of the superfluous oil, is guaranteed to be perfectly pure, and $ 
can be strongl? recommended to those whose state of health renders a light Also now ready, price 2s 6d., 
diet essential@or whose negyous system would be unfavourably affected by the + 
use of tea or coffee. : THE ENTOMOLOGIST’S ANNUAL” 
A sample sentgpost free on application. Bristol, and at 252, City Road, | for 1871; containing Articles by Knaggs, M‘Lachlan, Rye, Smith, Stainton, 
London, E.C. and Dr A. Wallace. ° oe 
The previous sixteen annual volumes may still be had, half-a-crown each. 
HOLLOWAY’S PILLS.—Lungs, Liver, 
and KIDN ES —A large pune a era Maladies, arise from haat e@ = Lately: published, price 16s, . 
tions, over the removal of which these celebrated pills exercise the most 
perfect control.. A course of them is strongly recommended as a remedy for THE TINEINA OF SOUTH ERN 
almost all chronic affections: as liver complaint, congestion of the lungs, | EUROPE. By H. T. STAINTON, F.R.S., Sec. L.S. Te 
torpiity of the “hver, and other functional disorders, which cause much : , : , 
resent suffering; and if neglected, lay the foundation for incurable diseases. r 
Holloway’s n $ are speaally arapa = ne young n Seica i thelr Alsó, by the same Author, price 4s, è 
entie and purifying action places them above all other medicines, dn ndi- i 
Kiten, nervous affections, gout, and rheumatism, these pills have raised for THE TINEINA of SYRIA and ASIAe, 
emselves an universal fame. They expel all impurities from the blood, | MINOR. e 
and restore cheerfulness and vigour. i 
London: JOHN VAN VOORST, 1, Paternoster Row. ® 
BRITISH NATURAL HISTORY. ne : a S $ 
ROAS OROSALE Ge DR Now ready, in r vol. 8vo, with Map and Illustrations, price 155., 
i son an extensive series : i ; 
RECENT SHELLS, FOSSILS, CRUSTACEANS, ECHINODERMS, NOTES on the NATURAL HISTORY of ° 
MICROSCOPIC OBJEC, &c., which he offers for Sale e:ther in Sets or the STRAIT of MAGELLAN and WEST COAST of PATAGONIS£ s 
as single specimens :-—~ Made during the Voyage of H.M.S, Nassax in the years 1866, 67, 68, & 6qe 
Marine Shells 5o species, too specimens, 153. Ee ROBERT O., CUNNINGHAM, M.DR, F.L S., &c g N@turalist to the 
Ld bid a 
Tand ane Riese WALER: IS sip. BOO an ASE EDMONSTON and DOUGLAS, Edmburgh; HAMILTON, ADAMS, .¢ 
British Fossils .. 50 4, Ico os ISS, and Co., London, and ali Booksellers, à 
Larger Series from Two to Ten Guineas and upwards, according to com- i : 
pleteness. it i Now ready, in crown 8vo, price 5s., cloth, 
May be viewed and Catalogues had on application to ESSAYS ON DARWINISM. By the 
THOS. D. RUSSELL, Whittington Club, 37, Arundel Street, Strand, Rev. THOMAS R. R. STEBBING, M.A, late Fellow and Tutor of 
London, W.C, Worcester College, Oxford. ; į © R 
x London: LONGMANS, GREEN, & CO., Paternoster Row. 
FIDDIAN’S MICROSCOPE ILLUMI- eae | oo 
NATOR, Price, Complete, £r 118 6¢.—This very convenient and useful Pars , - 9 Cats 
Lamp has Shee sin to abae nee of other roop Lamps, Now ready, in i8mo, with Woodcuts, price of cloth, 
together with greater portability, the whole fitting into a brass tubular box ? ® 
the exterior of which 1s covered with morocco faher the lid forming the AUNT RACHEL’S LETTERS ABOUT 
stand of the Lamp. The metallic chunney, being telescopic, occupies a | WATER AND AIR, a Few Facts about Heat in relation to ths% Sub- 
very smal! com ; the erei as into the cell in Goat, which Is also | stances told in Simple Language. ` ` 
rovided with plain and tinted glass for correcting the colour of the : MANS, ee 
flame. The reservoir K of brass, and mal contain sufficient pevrolite far sıx Pendens HONS S, GREEN, & CO., Patamosteg Row. 
hours’ consumption e entire Lamp fitting into the case from the top, ' ; 
escape of the sil is prevented. Size of Case; 6inches; diameter, 3} inches NEW WORK BY JOHN TYNDALL; LL D., F.R.S. 
JOHN BRON E ING, Opia ane Physcal muma er to the Royal _ Ina few days will be published, in x vol. 8vo, bd 
servatory, &c., KC, ITY mores ndon, B. 
: ve : FRAGMENTS OF SCIENCE FOR UN.- 
SCIENTIFIC PEOPLE; a Series of detached Essays, Lectures, and Re- 
views. By JOHN TYNDALL, LL.D, F.R.S. e 
: London: LONGMANS, GREEN, & CO , Paternoster Row. 
JOSE: : : 
Just published, price ros. 6d. - 
STREL PENS. . f 
Sold by all Dealers throughout the World, 3 PHYSICAL GEOG RAPHY, in Its Rela- 
° tion to the Prevailing Winds and Currents. By JOHN KNOX LAUGH- 
= TON, M.A, F.R.A S, F.RG.S. PT 
C À j B London: J. D. POTTER, 31, Poultry, 5 
Absolutely genuine, economical, being about three times the’ st MICROSCOPIC MARVELS. — African 
of the Homeopathic Cocoas and French Chocolates ordinanly sold; | AND PERUVIAN SANDS, consisting of an infinite variety of beautiful 
suitable for the weakest stomach, owing to two-thirds of the Fatty | coloured gem-lke Minerals. Also the Microscoric Ratnsow, the most m- 
Matter, which forms 50 per cent. of the Nib, beingremoved. “The rich- | teresting and brillant combination of ever-changing’ minute colours. 2s. or 
ness 18 thus overcome in a manner far preferuble toghe unpoverishment | both for 42 stamps, post free. These specimens are pronounced the most 
of the Cocoa by dilytion or Adulteration.”-—The Lancet. “* Cocoa treated charming gbjects yet seen under the Microscope, and their choiceness renders. 
thus will, we expect, prove to be one of the most nutritious, dygestible, | them invaMable to collectors, Prepared ana Sold only by Mr. WATSON, 
and restorativg@of dyinks,”—2British Medicat Journal, 24, Warwick Place, Leeds. i e 
s z Ld 
Pyjpted by R. Cray, Sons, & TAYLOR, at 7 and 8, Bread Street Hill, in the @ity of LondonMind: published by MACMILLAN & Co., 
å _ at the Ofhce, 16, Bedford Street, Covent Garden.—Tuurspay, March 23, 1871 
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'* ANTHROPOLOGICAL INSTITUTE of 


MATHEMATICS AND PHYSICS.— 


e GREAT BRITAIN and IRELAND, + St Martin's Place, W.C. A | MR. F, HUME TALBOT, B A., late Junior Student of Christ Charch, 


SPECIRL GENERAL MEETING of the Members of the Institute (Fel- 
lows of thg late Ethnological and Anthropological Societies) willbe held on 
the 3rd of April neat, at half-past seven o'clock £m , for the purpose of adopt- 
ingthe Regulagions of the Institute as proposed by the Council. 


a . | C. STANILAND WAKE, Director. 
aen i e a 
«ANTHROPOLOGICAL INSTITUTE of 
GREAT BRITAIN and IRELAN P: 4, St, Martin’s Place, Trafalgar Square. 
Monday, April 3°, gf 8 P 31. 
. e Papers to be read :— 
* I.—“ Report on Settle Cave Explorations.” 
Esq, F.R.S o 
II —“‘On the Amatomical Writings of Professor Luigi Calor.” By Dr. 
BarnarD Davis, FE RS. - 
aa? III.—“ On the Builders of Megalithic Monuments in Britain.” By A: L, 
Lewis, Esq. 


e 
o ° Jj. FRED. COLLINGWOOD, Secretary, 


By W. Boyo DAWKINS, 


e ROYAL COUNCIL of EDUCATION. 


A EXPERRMENTAL LECTURES and Demonstrations on the SCIEN- 
* “TLFIC BJECTS of the above examinations can be attended in classes 
or privately, at the BERNERS COLLEGE Laboratory and Class-rooms. 
® Telegraphy and Photography especially considered. Fees moderate. Apply 
to Prof. E P. GARDNER, F-.E.S., FSA, 44 Berners Street, W. 


UNIVERSITY COLLEGE, LONDON. 


CHEMISTRY AND PHYSICS. 


The SUMMER COURSES of LECTURES on those parts of the above- 

memioned Subjects which are required at the Matriculation Examination of 

® the University of London, will. begin on WEDNESDAY, Apnl sth.—Fees 
for the Chemistry Course, £4 4s. : for that on Physics, 43 135. 62 


Prospectuses containing full information may be obtained on application at 


the College. o š 
, JOHN ROBSON, B A., Secr@ary to the Council, 
March 28th, 187r E 


CRAUFURD COLLEGE, Maidenhead.— 


In addition to the usaal Course, Practical Chemistry is now a part of the 
daily- work’ of every pupil; the laboratories accommodate so students, 
Maand German are so taught as to be understood and spoken. The 





College has a gymnasium, tepid swimming-bath, and playing fields. 75 per | 


cent. of &s candidates gained honours at the Cambridge Local Examinations, 
1869 and 1870 Reference is kindly allowed to J. D. Mofell, Esq, LL D., 
one of Her Majesty’s Inspectors of Schools, Beckenham, Kent. 


THE UPPER and- MIDDLE SCHOOLS, 
Peckham, London, S.E. roth Year. 
South London Line—Terminus, London Bridge or Victoria.) Condu@ted by 
JOHN YRATS, LL.D , &c., University of Glasgow. SUMMER TERM 
commences May rst, 1871. e 

See, as special characteristics of instruction — Mhe Natural BRtory of 
the Raw Materials of Commerre. Also, “~Technical History , or, Skilled 
Labour alied to Production.”_ By Dr. YEATS. CASSELL and Co, 

s e 


Be - 
= 


(Near the Peckham Rye Stanton,” 


Oxford, First Classman in Matkematics and Natural Science, receives a Few 
Pupils in a Country Home, and prepares them for the Universities and the 
Scientific Professions. S 

For Terms and further Particulars apply to Mr. F. H. Talbot, Elmore, 
Newbury, Berks. 


PROFESSOR DUNCAN, F.R.S., will 


commence a Course of 25 Lectures at King’s College, London, on April 24th. 
Days :-~-Monday, 3 30 P mM, Wednesday, 1 P.M, Friday, 3 30P M. Subject : 
— Stratigraphical Gesloay: with especial reference to Mining.” The Lec- 
tures will be open to the public on the payment of the usual fee. Apply to 
the Secretary, King’s College, W.C. 


ZOOLOGICAL SOCIETY’S LATEST. 
PUBLICATIONS. 


TRANSACTIONS OF THE SOCIETY. E 
Vol. VII., Part s, price 44s., 1s now ready. It contains Papers by :— 


Mr. P. L SCLATER, F.R.S. On certain Species of Deer, now or lately 
living in the Socisty’s Menagerie, (Twelve Coloured Plates.) 


PROFESSOR OWEN, E.R S. On Dinornis (Part XV.), Containing a de- 

_ scription of various bones of Aptornis defossor Owen, from near Oamaru, 

Middle Island, New Zealand, witk additional observations on Affornis oti- 
‘ diformis, on Notornis Mantelli, and on Dinornis curtus, (Five Plates.) 


PROFESSOR OWEN. On Dinornis(Part XVI). Containing notices of 
the internal organs of some species, with a description of the brain, and some 
nerves and muscles of the head of the Apteryx Australis. (Three Plates.) 


PROFESSOR W, PETERS. Contributions to the knowledge of Pectina- 
tor, a genus of Rodent Mammalia, jrom North Eastern Africa, (One coloured, 
and Two uncoloured Plates.) , 


To be obtained at the Society’s Offices 
Messrs. Loncmans’, Paternoster Row, E.G. : 








11, Hanover Square, W.; at 
or through any Bookseller. 


*,.* The Subscription Price of the Society’s Publications, in the case of 
Fellows and Corresponding Membersef the Society, is now reduced to the 
sum of £r ıs per annum, provided such Subscriptions be paid ingdvance 
before the goth of April in each year. ° 


* eè . . 
N.B -Ihe Puplications cannot be sent out sy Post, but are Yelivered 
Gratis at any address within the Metropolitan Districts, è 
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` "5 Just published, eo. 


MANUAL of the SCIENCE of COLOUR, 


on the True Theory of the Colour-sensations, and the Natural System. By 
W. BENSON. Frontispiece, the Colour-cube, 12mo, cloth gilt, price zs, re 


PRINCIPLES OF THE SCIENCE of 
COLOUR, copiousty Illustrated. By W. BENSON  4to, price 15s. 


These Treatises give the key to harmony, with new and beautiful m@hcds 


of acquiring and applying a knowledge of colcur. he i è 
CHAPMAN and HALL, 193, Piccadilly, 2 
n e 
* 
$ e . s 
Š s 





‘lated by H. WATTS, F.R S. 





LYELL’S MANUAL OF GEOLOGY. 
Now Ready, With 6oo Illustrations, Post 8vo, gs. 


THE» STUDENTS ELEMENTS OF 


GEOLOGY. Ry Sr CHARLES LYELL, Bart., F.R.S. Author* of 
A rinciples of Geology,” “The Antiqifty of Man,” &c 


“The work before us may be regarded as an almost perfect introduction to 
the sciences of geology alzontology.,. Sir Charles Lyell has admirably 
abridged some portions of his larger work, and has adverted briefly to some 
of the more important recent discoveries. He has entirely succeeded tn his 
attempt to unite brevity with the copiousness of slustration, which 1s almost 
a necessityén a volume intended for beginners.”—~A.xasniner. 


e 

as A Charles Lyell has brought out this work instead of a seventh edition 
ot ‘Elemegts of Geology,’ which was demanded. _ He has done his best 
to make the work available to Students. The profound knowledge which is 
conveyed in clear language, assisted by the illustrative cuts, will materially 
assist the studeat in the attainment of his object.” -Civel Service Gazette 


* JOHN MURRAY, Albemarle Street. i 


Now ‘Ready, with 16 beautifully-coloured Steel Plates and numerous Wood 
m Engravings, price r4s. 


BRITISH INSECTS: A Familiar De- 


Sctiption of the Form, Structure, Habits, and Transformations of Insects 
By E. F. STAVELEY, author of “ British Spiders.” 


L REEVE & CO., s Henrietta Street, Covent Garden. 


Now Ready, price 8s. 6d, 


ON INTELLIGENCE. By H. Taine. 


Translated from the French by T., D. Have, and revised with additions by 
the author. Part I. 


L. REEVE & CO., 5, Henrietta Street, Covent Garden 


SCIENTIFIC WORKS. 


Second Edition, with the most Recent Discoveries and Additional Illustrations. 


PROFESSOR ROSCOE’S “ SPECTRUM 


ANALYSIS” Lectures delivered in 1868 With Appendices, Chromo-litho- 
graphs, Maps, and upwards ef 70 Illustrations. Medium 8vo, ars, 





HABIT AND INTELLIGENCE, IN 


THEIR CONNECTION WITH THE LAWS OF MATIER AND 
FORCE. A-Series of Scentific Essays. By JoszrH Joun MURPHY. 
Two vols. 8vo, 16s. 


FORCE AND NATURE. ATTRAC- 


TION AND REPULSION. The Radical Principles of Energy graphi- 
cally discussed in’ their Relations to Physical and Morphological 


Development. By C, F. WrnsLow, A.D. 8yvo, 14s. 


FIRST PRINCIPLES of CHEMICAL 


PHILOSOPHY. By Jostan P. Coox, jun., Ervine Professor of Che- 
mistry and Mineralogy in Harvard College. Crown 8vo, 12s. 
f 


~ A HISTORY of CHEMICAL THEORY. 


From the Age of Lavoisier to the present time, By Ap. Wurtz. Trans- 
Crown gvo, 6s. , 


A PHYSICIAN’S PROBLEMS. By 


Cuires Eram, M.D, M.RCP. Contents: Natural Heritage—On 
Dexenerations in Man—On Moral and Crimma! Epidemics—Body v. Mind 
-—{iustons and Hallucinatiens—On Somnambulism—Reverie and Abstrac- 
tion Crown 8vo, gs. 


“A book presenting a great body of suggestive opinion on some of the 
most vital questions relating to human life and character, all statesmen, 
magistrates, clergymen, medical men and parents, should study and mwardly 
digest.” SA xaminer, e 

s 


6 
"` COMPARATIVE LONGEVITY in MAN 


AND THE LOWER ANIMALS, By E, Rav Lankzster, B.A. Crown 
8yo, 48. 6d. 4 


e HEREDITARY GENIUS. An Inquiry 


into its Laws and Consequegces. By Francis Garon, E.R.S  8vo, 125, 
“A most able and instructive book.” ==- Tines 
Mr, Darwin, in his “ Descent of Man,” says :— “ We ‘know throsgh the 


admiMble labours of Mr Galton that genius, which mmphes a wonderfully 
wemplex combination of high faculties, tends to be inherited.” 

* MACMILLAN & CO., LONDON, 
è 


JCHLORALUM 


“SURGIGAL DRESSING. 


‘with The CHLORALUM COMPAN 
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© ef “Tae New ` : 


ps e 
STYPTIC AND ANTISEPTIC . 


-9 
S 


* © In Pound andeHalt pound Packages,at 6s. per lb “Alisa now ready 13 oè 


Shilling Pad&kets ee 





s -A 
CHLORALUM WADDING, u? Sheets one yard in width By one-and-a* e 


half yards in length ; Each Sheet enveloped in a separatesparcel, e 
ae anaemia o 
s e 
è 
he LONDON COTTON MILLS Limited) have made arftugesgents 
I for the Sole Manufacture in the 
Wnited Kingdom of Cotto’ Wool and Wadding containing a definite per- 
centage of Chloride of Aluminium Chloralum Wool and Wadding will be 
found very valuable for many medical and general sanitary purposes. It 
may be deseribed as an absorbent and astringent antiseptic and disinfectant, 
for ust in the Treatment of Wounds, Foul Ulcers, Bed-sages, Fetid Cancer 
een Si of all kinds, and to neutrahse Fever Poison in Beds or in the 5: 
Yr, ' ba 9 


Chloralum—the hydrated chlorideo aluminium—i anastringtnt antiesptic, 
as well as a powerful deodoriser and disinfectant. Uf late years surgeons 
have recognised the great advantage of the antiseptic treatment of weunds, 
and various prepgrations have been suggested for the exclusion of atmosphe- 
ric germs from injured surfaces, 
raluin yields a light and soft preparation, which acts partly as an air filter, 
as cotton wool has been sbown to act by P.ofessor Tyndall, and partly in 
virtue of its direct antiseptic properties In recent blceding woundsga small 
quantity of Chloralum Wool arrests the hamorrhage , msuppurating wounds 
it checks suppuration ; in gangrenous sores it purifies and dé@bdorises, It is 


The treatment of Cotton Wogl with Chlo- _ 


of very general application m surgery, and may be employed for, the puni® ? 


fication of atmospheric currents m hospitals and the sick-room. 


© o 
: i MANUFACTURED SOLELY BY © 
THE LONDON COTTON MILLS (LIMITED), 
& 


Spa Road, Bermondsey. © 


ry 
Sold also Wholesale by the Cutoratum Company, No. 1, Great Winchester | @ 


Street Bunldings, London, E.C And by all Drug Houses Druggiets’ 
+  Sundrymen, and Retail by all Chemists, ant, ws 





~~ o s 9 
Price sd. every Friday—Annual Subscriptfon, 243. o 


THE BRITISH MEDICALJOURNAL 


Being the Journal of the British Medical Association. 


1 


e 
ConTENT® FOR MARCH 25% R 
Gulstonian Lectures on the Heat of the Body. By 3° J Gee, MD, 
F.R.C.P, Lecture II. _ 
Lectures on Dermatology. ' Delivered at the Royal College of Surgeons of s 
England, By E. Wilson, F R.S. Lecture VI. e @ M 
Abstracts of Croonian Lectures on Some Points connected with the Elimi- 
nation of Nitrogen from the Human Body. ByE.A Parkes, M.D., F.R.S. 
Lecture IT. i oo as 
a Treatment of Convulsions by Blood-letting and Chloroform. By J. Bowl, 
sq. : ù ® 
Case of Gunshot Wound of Head: Extensive laceration of Scalp. Fracture 
of Skull: Exfohation of Bone: Recovery, By J. H. Tylecote, M.D. 
(With Engravings.) e ä 


Recollections of the Medical School of Vienna. By J. F. Payne, M.B. 


Ozon. 
Professor Flower’s Hunterian Lectures. V. . 


Clinical Memoranda. By J. C Forster, Esq. ; Dr. Buchanan, ete, 
REPORTS oF SOCIETIES, ' 


LEADING ARTICLES.—A Rectification of Facts—Help for the Census— 
Unpopularity of the Naval Service. . 


Tue Wsex.-—-Medical Items— Medical Questions before Parliament Baig? 
Farming--Medical Fees in Court--Poisoned Socks—Impeverishmaiit and 
Adulteration—Infant Mortality among the Upper Classes of Soriety—-Death 
from Chloroform— Baby-Farming—Quekett Microscopical Clubh—T'fe Mur- 
phy Annuity Fund™-Deaths of Professors Wagner and Niemeyer—lIncrease 
m Human Longevity. i 


ScorLaM>.—ft, Andrew’s University—The Greenock Infirmary—-Edin ` 
burgh Royal Infirmary--—-Scottish Interuniversity Sports. 


Insig.wp.—The Belfast Ophthalmic Hospital. 


Vaccination and Small-pox. m 


Ben a INTELIQGENCE. 
SPONDENLEB Poor-Law MEDICAL SERVICE, MEDICO-PARLIAMENTARY. 
Mepican News, &e ” e 


+ 


THOMAS RICHARDS, 37, Great Queen Street, Long Ate. 
j i e . 


SPECIAL CORRESPONDENCE.  CORRE-~ 
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BOOKS OF TRAVEL, NATURAL HISTORY, ETC. 


@ e : - 0 
By Sif SAMUEL W. BARER, F.R.G.S. 
m s + e ‘ 
»* THE ALBERT N’YANZA GREAT BASIN of the 


NILE. ad Joration of the Nile Sources® New and Cheaper Edi- 
e- tion, with Poftraits, Maps, apd Illustrations. 2 Vels. crown 8vo, 16s. 
Cheap Edition in One Vol. k a 8vo, with Illustratiqns, 75, 62. 
: : 


e THE NILE TRIBUTARIES of ABYSSINIA, and 


@ the SWord Hunters of the Hamran Arabs. With Maps, and Illustra- 
‘ tions. Fourth ang Cheaper Edition ë One Vol crown 8vo, 6s. 


m e 
By Mr. ALFRED-RUSSBL WALLACE. 
THE MALAY ARCHIPELAGO; The Land of 


ô the Orang-utan and the Bird or Paradise. A Narrative of Traygl, with 
@ Studies of Man and Nature. 2 Vols. crown 8vo, with 9 Maps and 5o 
Jiustratiqns. Second Edition, 245. 


me © 
Second Edition, with corrections and additions, Thi day. 


CONTRIBUTIONS to the THEORY of NATU- 
* RAL SELECTION. A Series of Essays. Crown bvo, 8s. 6a. 


‘Whatever may be the opinions of readers with regard to this strangely 
fascinating volume, there can be no doubt of its value in explaining and con- 
seca a variety of facts in Natural History, which are too generally regarded 


e inexplicable anomalies.” —Z-ramrner. 


© l ; 
e eA NARRATIVE OF TRAVELS ON THE AMA- 


ZON AND RIO NEGRO, with an Account of the Native Tribes and 
Observations on the Climate, Geology, and Natural History of the 
Anfzon Valley. With Map and Illustrations, 8vo, 12s. 


; By the.Rev. HUGH MACMILLAN. 
* —ROLIDAYS on HIGH LANDS; or, Rambles and 


Incidents in Search of Alpine Plants. Extra fcap. 8vo, 6s. 


. +d o 
, BIBLE TEACHINGS in NATURE, Fifth Edition, 


® extra fcap. 8vo, 6s. 


FOOT-NOTES from the PAGEofNATURE, Fcap. 


8vo, with Illustrations, 5s. 


PHE TRUE» VINE; ox The Analogies of Our 
f ® Lord’s eggy Globe 8vo, 6s. [Fust published, 


+ & 


SIRP C. W. DILKE’S “GREATER BRI- 


TAIN.” A Record of Travel in English-speaking Countries during 
1866-67. With Illustrations. Fifth and cheaper Edition. Crown 8vo, 6s. 
e 


e 
THE BRITISH EXPEDITION IN ABYS- 
“* SINIA. ə Compiled from Authentic Documents. By Captain H, M. 
Hozier, late Assistant-Malitary Secretary to Lord Napier of Magdala. 
Bvo, gs. 


OBSERVATIONS on the GEOLOGY and 


ZOOLOGY of ABYSSINIA, ‘made danmg ee Progress of the British 
Expedition to that Country in 1867-68. By W T, Branrorp, late Geolo- 
gist to tee Expedition. 8vo, with Coloured Illustrations and Geological 
Map, 221s. ° 


A PERSONAL NARRATIVE of a YEAR’S 


JOURNEY through CENTRAL and EASTERN ARABIA in 
1862-3 By W, Grrrorp Parorave, Fifth and Cheaper Edition, with 
Mapand Plan. Crown 8vo, 6s. 


e 
THE POPULATION of an OLD PEAR 


TREE zor, Stories of Insect Life. From the French of E. Van Bruys- 
suL. Edited by the Author of The Heir of Redclyffe.” Crown 89, with 
Iilustrations by Becker, 6s. 


Bip, 


` 


” 


SCENERY OF SCOTLAND, Viewed in 


congection with its Physical Geology. By ArcuipaLp GEIKIR, F.R.S. 
With Illustrations and a New Geological Map. Crown 8vo, tos. Ga. 


. “Few things could be more delightful thag a Scotch tof, with Mr. 
‘Geikie’s book in the knapsack.”-—-Guardian. 3 


+ 
è MACMILLAN & CO., LONDON. ° 
tf s , 
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MACMILLAN & GO.’ NEW BOOKS. . 


A, B. 


WITFORD, Seoond Secretary to the British Legation in Japan. With 
upwards of 30 full-page aan gs Drawn and Cut on Wood by Japagese 


Artists. Two vols , crown 8vo, hafidsomely bound, 21s. Thss day. 


“These very original volumes have all the value their author claims for 
them and morc. They give us ina pleasant evay a vivid imsight into the 
virtues and eccentricities of a @omed civilisation. They present us with 
pictures of Japanese life and manners not worked out in the monotony of 
nunute detail, but dashed in with bold, teling touches...... They will 
always be interesting as memorials of a most exceptional society; while re- 
garded simply as tales, they are sparkling, sensational, and dramatic; awd 
the originality of their ideas and the quaintness of their Janguagee giye 
them a most captivating piquancy. The illustrations Me extremely terest- 
ing, and for the curious in such matters have a special and particular value. ’ 
— Pall Mall Gazette, 


New and Cheaper Edition, now ready, 


+ e 
PROFESSOR HUXLEYSS LAY SER- 
MONS, ADDRESSES, and REVIEWS, 

Contents —On Improving Natural Knowledge; Emapcipation—Black 
and White; A Liberal Education; Scientific Education; the Study of 
Zoology: Physical Basis of Life; Scientific Aspects of Positivism, Ona 
Piece of Chalk ; the Origin of Species, &c., &c. Crown 8vq, 7s. 6d. 

N 


ESSAYS SELECTED FROM PRO- 


FESSOR HUXLEY’S “Lay Sermons, Addresses and Reviews.” Crown 
8vo, 25. [Tes day. 


DYNAMICS of NERVE and MUSCLE. 


TALES OF OLD JAPAN. By 


By C, B. RADCLIFFE, M.D., F R.C.P., Physician to the Westminster 
Hospital, &c. Crown 8vo, Bs. 6d, [This day. 


AT LAST: or, A CHRISTMAS in the 


WEST INDIES. By the Rev. Canon Kincstey. With Numerous 
Illustrations. [fn the Press. 


THE ANALYTICAL THEORY of the 


CONDUCTION of HEAT. By R. KALLEY,MILLER, M.A., Fellow 
of St. Peter's College, Cambridge. [ive the Press. 


ON THE GENESIS OF SPECIES. By 
a GEORGE MIVART, F.R.S. With Numerous Illustrations. Crown 
VO, GS 
“Mr. Mivart has succeeded in producing a work which will clear the ideas 
of biologists and theologians, and which treats the most delicate questions in 
a manner which throws hght upon most of them, and clears away the barriers 
of intolerance on each side.” —Sritesh Medical Journal. 


THE BEGINNINGS OF LIFE: In- 


cluding an account of the present State of the ‘Spontaneous Generation * 
Controversy. By H. CHARLTON BASTIAN, M D., FER S., Professor 
of Pathological Anatomy in University College, London, {Za the Press. 


BODY AND MIND:.An Inquiry into 


their Connection and Mutual Influence specially in reference to Mental Dis- 
orders; being the GULSTONIAN LECTURES for 1870, delivered before 
the Royal College of Physicians. With Appendix. By HENRY MAUDS- 
LEY, M.D., London. Crown $vo, 5s. 


A TREATISE ON MAGNETISM.— 


Designed for the Use of Students in the University. By G. B. AIRY, As- 
tronomer Royal. Crown 8vo, gs. 6d. ‘ 


PROFESSOR SEELEY’S LECTURES 
AND ESSAYS. 8vo, ros. Gd. 


Conrants: Roman Imperialism, 3 Lectures—Milton’s Political Opinions 
—Milton’s Poetry—Elementary Principles in Art—Liberal Education in 
Universities—English for Schools- The Church as a’ Teacher of Morality—- 
The Teaching of Politics, 


A CQMPARATIVE GRAMMAR of the 


TEUTONIC LANGUAGES. Being at the same time a Historical Gram- 
mar of the English Language, and oe Gothic, Anglo-Saxon, Early 
English, Modern English, Icelandic (Old Norse), Danish, Swgdish, Old 
High German, Middle High German, Modern German, Old Saxon, Old 
Fasian, and Dutch, By JAMES HELFENSTEIN, Ph.D.. 8vo, 28s. 


MACMILLAN’S SCHOOL CLASS BOOKS. = 


LESSONS in ELEMENTARY PHY- 


SICS. By BA,FOUR STEWART, LL D., F.R.S., Professor of Natural 
Phil@sophy in Owens College, Manchester. 18mo., with Numerous Illustra 
tions and Coloured Diagram, 45. 6g. e 


MACMILLAN & CO. LONDON. , 
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PICTORIAL AND. INDUSTRIAL": 
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ue °. ae Ps ae e Ki a° 
; CONTENTS :-— ° : 3 @ . 
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1.,ART TOPICS OF IMMEDIATE INTFP©9T : Q. FINE ART EXHIBITIONS: rs * 
k @XLEV. ART COMPETITIONS.. | ; THe OLD MASTERS AT BURLINGTON House (2nd NBtice}, 
XV, ART Factories. ue “THE New BRITISH INSTITUTION. ” so 
2, THE PORTRAIT OF AN OLD LaDy, By Rembrandt. -e MR. CHARLES BRAMAM’s COLLECTION. 
3. A REFLECTION ON THE Hype PArk MEMORIAL. 1o. ‘THE Goop SISTER, (Picture by L. Perrault.) 
4. “ Farsrfirr’s Owne” (The Picture Ly 1. 5. Marks, A.R.A.) | 11. Tre ART-TREASURES OF PARIS. “ ° 
5. VAGARIES &S TO ORNAMENT. gass 12, MUSICAL AND DRAMATIC ART. ‘ -n 
6. ART-NOTES FROM PARIS. 13. THE SANCHI TOPE, BHOPAL, CENTRAL INDIA. + <= 
7. ART-BOOKS. 14. THE INTERNATIONAL EXHIBITION, a 
8.- THE ART-SCHOOLS OF FRANCE (continued). 15. Art-Gossig. , 
; 16. CONTEMPORARY ÅRT-CRITICISM, ° 
f _ HELIOTYPE ILLUSTRATIONS: s 
1, PORTRAIT OF AN OLD Lapy. By Rembrandt. ` From the Picture in the National Gallery. ë 
2. “ FALSTAFFS Own.” From the Painting by H. S. Marks, A.R.A. — = A , 


3. “THE GOOD SISTER.” By L. Perrault. From the Picture in the Society,of French Artists’ Exhibition. 


, 4. GATEWAY OF THE SANCHI TOPE, BHOPAL, CENTRAL INDIA. 
Goverment. i ma i 


Se e London: SAMPSON LOW, SON, & MARSTON, 188, Fleet Street, E.C; ° 





LATHES, CHURCH AND TURRET CLOCKS, BELLS, w a’ 
T. COOKE AND SONS, .. 


CLOCK AND LATHE MAKERS TO HER MAJESTYS HOME AND INDIAN GOVERNMENTS, 


BUCKINGHAM 


WORKS, YORK. 


$. * 


Lists of Church, Turret, and other Clocks, made and erected, and Bells supplied and hung by T. COOKE and SONS Also Illustrategl Catalogues of 
» Lathes, Planing, Sawing; Copying, and other Machines, may be had on application to the Works. 





FIDDIAN’S MICROSCOPE ILLUMI- 


NATOR, Price, Complete, £r xs 64—This very convenient and useful 
Lamp has been designed to combine the qualities of other Microscope Lamps, 
together with greater portability, the whole fitting into a brass tubular box, 
the exterior ae which is covered with morocco leather, the lid forming the 
stand of the Lamp. The metallic chimney, bemg telescopic, occupies a 
very small compass ; the condenser, fits into the cell in front, which 1s also 
provided with plain and tinted glass for correcting the colour of the. 
flame The reservoir is of brass, and will contain sufficient petroline for six |, 
hours’ consumption The entire Lamp,fitting-into,the case from the. top, 
escape of the oil is prevented. Size of Case 6inches, diameter, 3} inches. 
JOHN BROWNING, Uptical and Physical Instrument Maker to the Royal 
Observatory, &c., &c , rrr, Minories, London, B. +7 +* - - 
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CADBURY'S;COCON ESSENCE 
aon z Taa mat t ee ri vate A Pret eh ar “a ~~ es a aa 
Absolutely genuine, economical, beng abont three times the’stren 
of the Homeopathic Cocoas and French Chocolates ordinanly sold; 
suitable for the weakest stomach. owing to two-thirds of the Fatty 
Matter, which forms 60 per’cent of the Nib. beangremoved. ‘* The mch- 
ness 1s thos overcime m a manner far preferable to the impoverishment 
of the Cocoa by dilution or Adulteration.’’—The Lancet. ‘* Cocoa treated 
thus will, weexpect, leh to be ons of the most nutritious, digestible, 
and restorative of drinks.” -British Medicat Journal, °, p 


' coloured gem-hke Minerais, 


Now ready, in 1 vol. 8vo, with Map and Ulustratiogs, price rgs 


NOTES on the NATURAL HISTORY of 


the STRAIT of MAGELLAN and WEST COAST of PATAGONTA, 
Made during the Voyage of H.M.S. Nassau in the years 1866, 67, 68 & 


By ROBERT O. CUNNINGHAM, M.D, F.L S., &c., Naturahst to ‘ee 
g 


Expedition. : 3 


@.-.. n 
EDMONSTON. and- DOUGLAS, Edinburgå ; HAMILTON, ADAMS, 
, and Co., London, and all Booksellers. . 
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n 
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we ` O Now ready, in crown 8yo, price ss., cloth, 


“ESSAYS ON` DARWINISM. 


Rev. THOMAS R. R. STEBBING, 
Worcester College, Oxfogl. 


London: LONGMANS, GREEN, & CO., Paternoster Row. 
THE SCOTTISH NATURALIST; 


A QUARTERLY JOURNAL OF SCOTTISH NATURAL HISTORY. 
F Edited by F. BUCHANAN WHITE, M D. e` 


Orders for Copia and Subscriptions to be sent to Mr A. T. Scott, Clydes- 
dale Bank, Perth. n i i : 


MICROSCOPIC: MARVELS. — African 
AND PERUVIAN SANDS, consisting of’an infimte variety of beautiful 
Also the Microscoric Ratnsow, the most n- 
teresting and brilliant combination of ever-changing minute colours 2s. or 
both for gz stamps, post free. These specimens are pronounced the most 
charming objects yet seen underthe Microscope, and their choicenes3 renders 
them invaluable to collectors. Prepared and Sold only by Mr. WATSON, 
24, Warwiclp Place, Leeds. a 


By the 
M.A, late Fellow and Tutor of 


i 


@ Printed by R. Cray, Sons, & TAYLOR, at 7 and 8, Bread Street Hill, in the City of Lomton, and pubiished by MacmirLanN & Co., id 


"i e at the Office, 16, Bedford Street, Covent Garden.—THunspay, March 30, 1871 ; Gd 
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“ To the solid ground 
Of Nature trusts the mind which builds for aye.” ——WORDSWCRTH 
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"ROYAL COUNCIL of EDUCATION.— 


® EXPERIMENTAL. LECTURES and Demonstrations on the SCIEN- 


@iIFIC SUBJECTS of the above examinations can be attended in classes 
or priy tely, at the BERNERS COLLEGE Laboratory and Class-rooms, 
Te phy and Fhotogra hy especially considered. Fees moderate, =- Apply 
to Prof. &. V. GARDINER, F.E.S., F.S.A., 44 Berners Street. W. 

Ld 


SCHOOL OF CHEMISTRY, 
20, GREAT MARLBOROUGH STREET, 
` ees 

e Direérep sy ARTHUR VACHER. 





" -CRAUFJRD COLLEGE, Maidénhead.— 


Tn addition to ghe usual Course, Practical Chemistry is now a part of the, 
daily work of every pupil; the laboratories accommodate so students. 
French and German are so taught as to be understood and spoken. The 


~ CojJlege has a gymnasiym, tepid-swimmigg-bath, and playing fields. 75 per 
canf. of its can@idates-gained honours at the Cambridge Local Examinations, |- 


1369 and 1870, Rference is kindly allowed to J.D Morell, Esq, LL.D., 
one of Her Majesty's Inspectors of Schools, Beckenham, Kent. 


‘THE UPPER and MIDDLE SCHOOLS, 
Peckham, London, S.E. xzoth Year. (Near the Peckham Rye Station, 
* South London Line—Terminus, London Bridge or Victoria.) Conducted by 
JOHN YEATS, LLD., &c., University of Glasgow. SUMMER TERM 
eGommences May rst, 1871. F : 





See, as spectal characteristics of instruction :—‘' The Natural History of 
the Raw Materials of Commerce Also, “ Technical History; or, Skilled 
Labour applied to Production.” By Dr. YEATS. Casseix and Co, 


. CHIGWELL GRAMMAR SCHOOL, 
LONDON, N.E.—(New Scheme, 1871.)—This School is recognised as a 
Science Sch@ol by Government. Botany, Physiology, and Chemistry are 
regularly taught.—There is a good Laboratory. Inclusive fees Go guineas, 
For Prospectuses, &c., apply to the School Secretary. : 


KING’S COLLEGE, LONDON. Natural 
PHILOSOPHY.—Professor W. G, ADAMS will deliver a- Course of 





@y,cctures òn Optics and Astronomy on Thursdays at 2 P M., commencing on 


Thuf€day, April 20th. There will also be a Course of Lectures on Elemen- 
tary Wechanics, Pneumatics, and Heat, commencing on the same day at 
II 45 A.M. There will also be a Course of Practical, Demonstrations on 
Electricity and Magnetism in the Physical Laboratory, on Fridays at ro.20 
A.M. commencing on Friday, April 21st -Each Course-may be attended 
separately —Fee forthe Three Courses combined, 46 6s. 


PROFESSOR DUNCAN, F.R.S., will 


commence a Course of z5 Lectures at King’s College, London, on April 24th, 
Days Monday, 3 10 P mM, Wednesday, I P.M, Faday, p Sabia 


= 3an phical Geology, Rie mora refere z n nu s The A 
ures will be open e public ou the ent Uf the usual fee A to 
thg Secretary, King’s College, W.G. ipá m NAPET 
Pi e i. i e 
@ s Pi 
E 2e å 
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3o RAL Subject: |. 


LYELL’S MANUAL OF GEOLOGY. 
Now Ready, with 600 Illustrations, Post 8vo, gs. 


` THE STUDENTS ELEMENTS OF 


GEOLOGY. By Sir CHARLES LYELL, Bart, F.R.S. Author of 
" Principles of Geology ;” “The Antiquity of Man,” &e. 


“The work before us may be regarded as an almost perfect introduction to 
the sciences of geology and palzantology. Sir Charles Lyell has admirably 
abridged some portions of his larger work, and has adverted briefly to some 
of the more important recent discoveries. He haseewtirely succeeded in his 
attempt to unite brevity with the copiousness of illustration, which is almost 
a necessity in a volume intended for beginners.” —L.xaminer. 


*'Sir Charles Lyell has brought out this work instead of a seventh edition 
of his ‘Elements of Geology,’ which was demanded. He has done his best 
to make the work available to Students. The profound knowledge which is 
conveyed in clear language, assisted by the illustrative cuts, will materially 
assist the student in the attainment of his object.”——Civsd Service Gazette 


JOHN MURRAY, Albemarle Street. 


ZOOLOGICAL SOCIETY’S LATEST 
PUBLICATIONS. 


TRANSACTIONS OF THE SOCIETY. 
Vol, VII., Part 5, price 44s., is now ready. It contains Papers by :— 


Mr. P, L. SCLATER, F.R.S. On certain Species of Deer, now or fately 
living in the Society’s Menagerie. (Twelve Coloured Plates.) 


PROFESSOR OWEN, F.R.S. On Dinornis (Part XV.) Containing a de- 
scription of various bones of Aptornis defossor Owen, from near Oamaru, 
Maddle Island, New Zealand, wich additional observations on 4 ffornts’ote 


difformis, on Notornis Mantelli, and on Dinornis curtus. (Five Plates ) 


PROFESSOR. OWEN. On Dinornis(Part XVI ). Containing notices of 
the internal organs of some species, withdescription of the brain, and some 
nerves and muscles of the head of the 4” sryx Australis. (Three Plates.) 


PROFESSOR W. PETERS. Contrivutions to the knowledge of Pectina- 
tor, a genus of Rodent Mammalia, from North Eastera Africa, (One co’oured, 
and Two uncoloured Plates.) à: 


a k 
To be obtained at the Society’s Of -ug 11, Hanover Square, W ; at 
Messrs. LONGMANS’', Paternoster Rop, Bg : or through any Bookseller. 








i E a NESA S S e 
*,* The Subscription Price of the Socie 2s Public&tions, in the case of 
Fellows and Corresponding Members of the 


sum of £r ts Ber annum, provided such Subscriptions be paid in advance 


before the 2gth of April in each year. 


N.B.—The Publications cannot be sent out sy Post, but are glelivered 
Gratis at any address within the Metropolitan Districts. - f 


1HE ORIGIN OF LIFE. vi 


On Wednesday next, ia r vol. pest 8vo, with very numerogs Illustrations $= 
j +" graved on Steel, price 18s clo.h 


‘THE BEGINNING, ITS WHEN AND 
ITS HOW. By MUNGI PONTON, F.R.S.E. 


London : LONGMANS, GREEN, & ÇO., Patertoste: Row: a 
` o e 
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BQOKS OF TRAVEL, NATURAL HISTORY; ETC, | - 


.By Sir SAMUEL W. ‘BAKER, F.R.G.S. 
THE, ALBERT N’YANZ% GREAT BASIN of the 


* NILE apd Exploration of the Nile Sources. New and Cheaper Edi- 
tion, wh Portraits, Maps, and E, 2 Vols, crown 8vo, 165. 
Cheap BRlitign in One Vol. crown 8vo, with lustrations, 7s. 6d. 
= ea . a . e š 
THE NILE TRIBUTARIES of ABYSSINIA, and 
e the Sweed Hunters of the Hamra Arabs With Maps, and Illustra- 


è tions. | Mburth and Cheaper Edition in One Vol. crown 8vo, 6s. 
ee 


‘By Mr. ALFRED RUSSEL WALLACE. 
* THE MALAY ARCHIPELAGO; The Land ‘of 


the Orang-utan and the Bird or Paradise. A Narrative of Travel, with 
Studies of Man and Nature, 2 Vols. crown 8vo, with 9 Maps and 50 


a Hlustrations, Second Edition, 24s 
è : 
į è Second Edition, with corrections and additions. Thi day. 


CONTRIBUTIONS to the THEORY of NATU- 
RAL SELECTION, A Series of Essays. Crown 8vo, 8s. 6d. 


“Whatever may be the epinions of readers with regarft to this strangely 
fascinatingevolume, there can be no doubt of its value in explaining and con- 
necting a variety of facts in Natural History, which are too generally regarded 
as inggplicable anomalies,”-—E.raminer. 


e , A NARRATIVE OF TRAVELS ON THE AMA- 
ZON AND RIO NEGRO, with an Account of the Native Tribes and 


*¢ 


e © Observations on the Climate, Geology, and Natural History of the 
Agnazon Valley. With Map and Illustrations, 8vo, ras. 
e 
" . By the Rev. HUGH MACMILLAN. 
HOLIDÅYS.on HIGH LANDS; or, Rambles and 
®, Incidents in Search of Alpine Plants. Extra fcap. 8vo, 6s. 


© ° 
SIBLE TEACHINGSjn NATURE, Fifth Edition, 


ae «= cata. fap. Bre &. 
a 


* FOOT-NOTES from the PAGE of NATURE. Fcap. 
8yo, with Intego 55. 


e THE TRUE VINE; or, The Analogies of “Our 


$ Lord’s Allegory. Globe 8vo, 6s. œ [Fust published, 
. e 
e. ea ee 
„a @ 7 
a SIR C. W. DILKE’S “GREATER BRI- 
TAIN.” A Record of Tra®® in English-speaking Countries during 
Mi 18 . With MMustrations, Fifth and cheaper Edition. Crown 8vo, 6s. 


* THE BRITISH EXPEDITION IN ABYS.- 
SINA. Compiled from Authentic Documents. By Captain H. M. 
Hozier, late Assstant-Military Secretary te Lord Napier of Magdala, 


8vo, 9s. 6 è 


OBSERVATIONS on the GEOLOGY and 


®ZOOLOGY of ABYSSINIA, made during the Progress of the British 
Ea pedition to that Country in 1867-68. By W T. BLanrorp, late Geolo- 
gist to the Expedition. 8vo, with Coloured Illustrations and Geological 
Map, 25. _ 


: 
A PERSONAL NARRATIVE of a YEAR'S 


JOURNEY ‘through CENTRAL and EASTERN ARABIA in 
18623 By W. Girrorp Parcrava. Fifth and Cheaper Edition, with 
Mapand Plan. Crown &vo, 6s. 


‘THE POPULATION of an OLD PEAR 


TREE , or, Stories of Insect Life. From the French of E. Van Bruys- 
seL, Edited by the Author of ‘The Her of Redclyffeg’ Crown 8vo, with 
lllustrations’ by Becker, 6s. 


SCENERY OF SCOTLAND, Viewed in 


connection with its Physical Geology. By Arcuipaup Gerxie, F.R.S. 
With Illustrations and a New Geological Map. Crown 8vo, ros. Ga. 


“Few tgings could be more delightful than a Scotch sour, with Mr. 


vikie’s book in the knapsack.” —-Guardran. eo. 
MACMILLAN & CO., LONDON. ° 
s - e 
e 
a sa f 
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MACMILLAN & CO.'S NEW BOOKS. 


TALES OF OLD JAPAN. .By A. B. 


MITFORD, Second Secretary to the British Legation ineJapan. With- 
yrr of 30 full-page Illustrations, Drawn and Cut on Wood by Japanese 
tists. Two vols , crown 8vo, handsomely bound, 21s. tes dAy, 

“These very original volumes have all the value their author Maims for 
them and more- They give us ina pleasant way a vivid insight into the 
virtues and eccentricities of a doomed civilis€tion. They present us with 
pictures of Japanese life aud m&nners not worked out m the monotony of 
minute detail, but dashed in with bold, telling touches... ... They wall 
always be interesting as memorials of a most exceptional society ; while re- 
garded simply as tales, they are sparkling, sensational, and d®amatic ; and 
the originality of their ideas and the quaintness of their language -give 
them a most captivating piquancy, The illustrations gre extremely test- 
ing, and for the curious in such matters have a special and garticular value.’ 
—Pali Mali Gazette. 


New and Cheaper Edition, now ready. 


PROFESSOR HUXLEY’S LAY SER. 
MoN ADDRES BE and PEYS e | 

SONTENTS mOn Improvin atur owiledge ; Emancipation— 
and White; A Liberal’ Education ; Scientific Education® the o 
Zoology: Physical Basis of Life, Scientific Aspects of Positivism; Ona 
Piece of Chalk; the Origin of Species, &c., &c. Crown 8vo, 75. 6d. 


ESSAYS SELECTED FROM PRO: 


FESSOR HUXLEY’S “Lay Sermons, Addresses. and Reviews.” 


Crown 
Bva, 25. 


[This day. 


DYNAMICS of NERVE and MUSCLE. 


By C. B. RADCLIFFE, M.D, F R.C.P., Physician to the Westmi 
Hespital, &e. Crown Bvo, Gs, 6a, iii iii (7: his day. 


AT LAST: or, A CHRISTMAS in the 


WEST INDIES. By the Rev. Canon Kincstxy. With Numerous 
Illustrations. [In the Press. 


THE ANALYTICAL THEORY of the 


CONDUCTION of HEAT. By R. KALLEY MILLER, M. 
of St. Peter's College, Cambridge. e 6 sy J Prag creda 


ON THE GENESIS OF SPECIES. By 
Pes GEORGE MIVART, F.R.S. With Numerous Illustrations Crown 
VO, Os. ” 
“Mr. Mivart has succeeded in producing a work which will cl i 
of biologists and theologians, and which treats the most delicate Ee 
a manner which throws light upon most of them, and clears away the barriers 
of intolerance on each side,” ~- British Medical Yournad. 


THE BEGINNINGS OF LIFE: In- 
cluding an account of the present State of the ‘‘Spontane G ion? 
Controversy. By H. CHARLTON BASTIAN, M.D. ERS. Professor 
of Pathological Anatomy in University College, London. (Zn the Press. 


BODY AND MIND: An Inquiry into 
their Connection and Mutual Influence specially in reference to Mental Dis- 
orders; being the GULSTONIAN LECTURES for 7 delivered before 


the Royal College of Physicians. With Appendix. By HENRY MA : 
LEY, M.D. London. Crown 8vo, 5s. y MAUDS 


A TREATISE ON MAGNETISM.— 


Designed for the Use of Students in the University. By G. B. AIRY, As- 
tronomer Royal. Crown 8vo, gs. 6, y. By ; As 


PROFESSOR SEELEY’S LECTURES 
AND ESSAYS. Svo, 10s, 6g. 

Con'reNTS: Roman Impenalism, 3 Lectures--Milton’s Political Opinions 
—Miulton’s Poetry—Elementary Principles in Art—Laberal Education in 
Universities—English for Schools—-The Church as a Teacher of Morality— 
The Teaching of Politics. r 


- A- COMPARATIVE GRAMMAR of the 


TEUTONIC LANGUAGES. Being at the same time a Historical Gram- 
mar of the English Language, and comprising Gothic, Anglo-@axon, Early 
English, Modern English, Icelandic (Old Norse), Danish, “Swedish, Old 
Hip } German, Middle High German, Modern German, Old Saxen, Old 
Frsjan, and Dutch. By JAMES HELFENSTEIN, Ph.D. 8vo, 18s. 


MACMILLAN’S SCHOOL CLASS BOOKS. 


LESSONS ‘in ELEMENTARY PHY? 


SICS. By BALFOUR STEWART, LL.D, P.R.S., Professor of Natural 
Philosophy in Owens College, Manchester. «8mo., with Numerous Illustra 
tions ang Coloured Diagram, 4s. ôd, 


: i -9 
MACMILLAN & CO, LONDON, e 
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pL CONTENTS: — 'e š “= ° 
I. ART TOPICS OF IRONIE INTEREST £ 7% 
. eae Art COMPETITIONS. 

| XV. Arg F&crortes. $ ' 

2. THE PORTRAIT OF AN OLD bor By Rembrandt. ` 
3.4 REFLECTION ON THE HYDE PARK MEMORIAL, 

4. * FALS RAFF’ s OWN.” (The Picture by H.S. “Marks, ARA.) 

5. -VAGARIES AS TO ORNAMENT. ` ; 

6. 


9. FINE- ART EXHIBITIONS : i RA 
l THE OLD MASTERS AT Sonuxéron HOUSE (ad Notice}. ns 
Tue New BRITISH INSTITUTION. , « °? 
. "MR. CHARLES BRAHAM'S COLLECTION, `  * eè 
109 ‘THE Goop Sistfr. (Picture by L. Perrault.) e 
It, THE ART-TREASURES OF Paris, + ' 


12, MUSICAL AND DRAMATIC ART. 


Art-Noti& FROM PARIS, , 13. THE SANCHI Torr, BHOPAL, CENTRAL INDIA. 2 
. ` ¢ 
7. ART-BOOKS, $ vs j 14. THE INTERNATIONAL EXHIBITION. ° o * 
8. THE ART-SCHOOLS OF-FRANCE (continued). 1§. ART-GOSSIP. 
l 16. CONTEMPORARY ÅRT-CRITICISM, 

HELIOTYPE ILLUSTRATIONS: : 

EN PORTRAIT oF AN OLD LADY. By Rembrandt. From the Picture in the N ational Gallery. we á 

8 
2 AF ALSTAFF’S OWN.” From the Painting by H. S. "Marks, ARA. > e° 


3. THE GOOD SISTER.” By L. Perrault. From the Picture in the Society of French Artists’ Exhibitions =< 


4. GATEWAY OF THE SANCHI TOPE, BHOPAL, CENTRAL INDIA. From a Photograph taken far the findiaa  » 
Government. , e 


e 
London : SAMPSON LOW, SON, & MARSTON, 188, Fleet Street, E.C, . 


OBSERVATORIES, EQUATORIAL TELESCOPES, ASTRONOMICAL CLOCKS, LEVELS, ETC 
T, COOKE & SONS, l E 


Opticians. to H..R.H. the late Prince Consort, the Royal ‘Family, and Her Majestys Home and Indiah Governments 
BUCKINGHAM WORKS, YORK. 


Minsrrared Catalogues of Observatories, Equatorial and all other descriptions of Telescopes, Astronomig Clocks, Theodolites, Levels, a 
i . Clinometers, Gold Band Aneroids, &c., manufactured by T. COOKE and SONS, may be had on application to the Works, â 


Six Medals awarded to F: S. Fry & Sons, 


BALTRACT OF COCOA. 


` Now ready, in z vol. Bvo, with Map and Illustrations, price 155, 


‘ NOTES on the NATURAL HISTO Y of | 4 


rand restorative of drinks,®—Britieh Medscat Journal, 


Manufactured by 
“J. S. FRY & SONS. 


This very agreeable preparation, consisting exclusively of choice Cocoa 
Nibs, deprived of the superfluous oul, is guaranteed to be perfectly pure, and 
can be strongly recommended to those whose ‘state of health renders a light 
dict ental or whose nervous system would be unfavourably affected by the 
use of tea or coffee. 


A ampie sent post free on application. Bristol, and at 252, City Road, 
London, E.C. 









JOSE PH aema T 
STEEL PENS, : 
Sold by all Dealers ae seuoatine World, 


Abaglutelv genna, canonical, being al mem three times the siren 
of the Hommopathie Cocoas and French Chocolates ordinartly soid; 
suitable for the weakest stomach owing to two-thirds of the Fatty 


‘Matter, which forms 60 per cent. of the Nib. being removed. . ‘* The rich- 
ness 18 thus overcome mm a manner far preferable to tha umpoverishment 
æf the Cocoa by dilution or Adulteration.”-— The Sancet “* Cocoa treated 
thus will, we expect, prove to be one of the most nutritious, digestibie, 





„Ø Printed by R. oan Sons, & TAYLOR, at 7 ‘and 8, Bread Street Hill, in t 


` provided with plain 


the STRAIT of MAGELLAN and WEST COASP of PATAGONIA, 

Made during the Voyage of H.M.S. Nassaun in the years 1866, 67, 68, & 69. 

By SOBERT Q. PAON INGHAM, M.D. F. L.S., Re Naturalist to the 
xpedition 


EDMONSTON id DOUGLAS, Edinburgh ; HAMILTON, ” Spams, 
and Co., London, and all Booksellers. 


FIDDIAN’S MICROSCOPE TLLUMI. 


TATOR, Price, Complete, £1 rs 6a4..~—This very convenient and useful 
Lamp has been designed to combine the qualines of other Microscope Lengos, 
together with greater portability, the whole fitting into a brass tubular Dox, 
the exterior of which 1s covered with morocco leather, the lid forming the 
stand of the Lamp. The metallic chimney, being telescopic, occupies a 
very small compass ; the condenser fits into the ceil m front, which is also 
d tinted glass for correcting the eolour of the 
flame. The reservvir Is of brass, and will contain sufficient petroline for.six 
hours’ consumption ‘The entire Lamp fitting into the case fram the top, 
escape of the oil 1s prevented. Size of Case: 6 inches ; diameter, 3} inches. 


JOHN BROWNING, Optical and Physical Instrument M aker to the Royal 
servatory, &c., s 1x11, Minories, London, ©. 


HOLLOWAY’S OINTMENT and PILLŞØ _ 


ORDER and EASE.--These remarkable remedies surpass ever® other 
medicine for general family use. Their action is alterative, anodyne, ton c, 
and healing. The Ointment has only to be perseveringly rubbed®:wice a 
day over any aflited organ to penetrate to it, regulate and soothe it. Is 
tonic properties are obtained through the wholesome influence it exerts when 
rubbed over the stomach and liver, on both of which it praduces the happiest 
effects, by making their secretions abundant and natural. Holloway's puri- 
fying pills should be simultaneously taken. The combmed -action of* these 
safe yet potent remedies over the stomach, liver, bowels, kidneys, muscles, 
and negves, is immediate, beneficial, and lasting. Holloway’s preparations 
restore order, ¢ase, strength, and happiness. 
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Of Nature trusts the mind which builds for aye. ”._W ORDSWORTH 
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Registered as a Newspaper at the General Post Office) = 


OF GREAT 
, BRITAIN, 


Ae . , Albemarle Street, Piccadilly, Ww, 
` LECTURE ARRANGEMENTS AFTER EASTER, 187r. 


Subscribers of wo Guineas are admitted to all the Courses.-~Lecture 
„Hour 3 o'clock. 





> 


Wha ePeNcELLy, Esq, , F.R.S., F G.S.—Three, Lectures “On the’ 


% Geology of Devonshire; especially of the New Red Sandstone.” On 
e Tuesdays, April 18, 25, and Mey 2. Subscription- Half a Guinea. 


CHARLES BROOKE, Esq, M A, LL D., F.R.S.—Two Lectures ‘On Force 


and Energy.” On Tuesdays, May 9 and 16. Half a Guinea. 


Rev. PROF, Haye 
of Least Action 
Tuesdays, 


Pror Tynpat., LL D., FLR.S,-—Eight Lectures “On Sound.” On Thurs- 
days, April 20 to June 8. One Guinea, 


Joseru Norgan Létxyver, Esg. i FRS. ight Lectures ‘‘ On Astronomy.” 
*On Saturdays@Aprit 2a to June ro. One Guinea. 


The Friday Evening Meetin s will recommence on April 21. 
Biackrs.—** On the Pre-Soc Phi 


Nature, as Illustrated by Animal Mechanics” On 


(Pror, 
ilosophy ”} ‘The succeeding Discourses 


will Jere, be given by Prot- Odling, Mr. W. S. Ralston, Prof. Huxley, 
Col Jervois, Prof. Rankine, Prof Andrews and Prof. ae To these 
Meetings Members and their Friends only are admitted. 


aa desirous of becoming Members are aa to apply to the 
Secre 


New Members can be proposed at any Monthly Meetings. When pro- 
posed. they gre admitted to all the Lectures, to the Friday Evening Meetings, 
and te the Library and Reading-Rooms ; and their Families are admitted to 
the Lectures ata reduced charge. Payment : —First year, Ten Guineas; ; 

terwards, Fiye Guineas a year ; or a composition of Sixty Guineas, , 


Prospectuses (when prepared) may be had in the hall. i a 
April, 1877, + - ~- H. BENCE J ONES, Hon Sec. 


ANTHROPOLOGICAL INSTITUTE of 
GREAT BRITAIN and IRELAND, 4, St. Martin’ s Place, Trafalgar Square, 
«Monday; 17th inst- at 8 P.M. 
Papers to be mi — i 
—“The Position of the Australian Languages.” By Dr, W. H. I. Buuex. 


a —-‘' Comparative Table of the Australian Languages,” By Rev. G. 
TAPLIN. 


uf “Mental Characteristics of Primitive Man, as exhibited in the Abori- 
e Eines of Australia” By C. STANILANO WAKE, Esq. 


: . J. FRED. COLLINGWOOD, Secretary. 


UNIVERSITY OF EDIN BURGH. 


Fellowship in Paleontology and Geology. ` 


The Competition for “The Falconer Memonal Fellowship” in Paleon- 
to‘ogy and Geology will take place in ‘the College on 24th Octo ober, 1872, at 
Eleva o'clock. This Scholarship, which is of the Annual V. of about 
4100, tenable fortwo years, 1s open to Graduates i in Science and Medicine 
of this University, of not more than eee yea standing atthe time of the 
Competition. @ 


- Fog furthér particulars sée Univehity Calender. ® 
Sth weer ee 
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Bed : 
aJOHN ‘WITSON, See. Sen, Acad. + 


` r 


+ 


on, M.D.; F.R. S.—Three Lectures “On the Principle’ 
ay 23, 30, and June 6, Half a Guinea. i 


; E ONDON, W... 


r ` Ps ~ r 


KING’S COLLEGE, LONDON. Natural 
PHILOSOPHY.-~Professor W. G.. ADAMS will deliver a Course of 


_ (All Rights are Reserved 


Lectures on Optics and Astronomy on Thursdays at 2 P.M., commencing on” | 


Thursday, April zoth. There will also be a Course of Lectures on Elemen- 
tary Mechanics, Pneumatics, and Heat, commencing on the same day at 
1x45 A:M. There will also be a Course of Practical Demonstrations on 
Electricity and Magnetism in the Physical Laboratory, on Fridays at 10.20 
A.M., commencing on Friday, April 2rst. EacheGpurse may be attended 
separately.—Fee for the Three Courses combined, 46 6s. 3 
PHYSIOLOGICAL LECTURES. Kine’ s 


College, London The Fourth Summer Evening Course, by I. BURNEY 
YEO, MB , will commence on Wednesday, April the 26th. erie of 
the Cures: :—The Structure and, Action of the Organs of Digestion, Absorp- 
tion, Circulation, Respiration, and Secretion i in Man and Anima Fee for 


the Course, One Guinea. i ; i 
- For further particulars, apply to’ f . J: W. CUNNINGHAM, See. 


THE UPPER.and ae SCHOOLS, 


Peckham, London, $.E. i9th Year. (Near the Peckham Rye Station, 
South London Line—Terminus, London Bridge or Victoria.) Conducted by 


JOHN YEATS,- LL.D., &c:, University of Glasgow. SUMMER Seal 


commences May rst, 3877, af os I> 

See, as special characteristics of instruction :—=“ Thé Natural History of 
the Raw Materials of Commerce. Also, “ Technical History; or, Skilled 
-Labour applied to Production.” By Dr, YEATS. CAssELL and Co. 


ROYAL COUNCIL of EDUCATION.— 
EXPERIMENTAL LECTURES and Demonstrations on the SCIEN- 
Blt SUBJECTS of the above examinations can be attended in classes 

rivately, atthe BERNERS COLLEGE Laboratory and Class-rooms. 

S paR and Photography EESE considered, Fees moderate, ~ Apply 
i Prof. E. V. GARD ER, S., F.S.A., 44 Berners Street, W. 


SCHOOL OF. CHEMISTRY, 
20, GREAT MARLBORO UGH STREET. 


Sa, 


' Diricrep ‘ ‘By ARTHUR VACHE b 
ROYAL: SOCIETY -OF LITERATURE. 





—The General Anniversary. Meeting ‘of the Society for the Election of ee a 


ar, an d for 


President, Vice-Presidents, Council, and Officers for the ensuing sa 
ociety’s 


other Business, will be beld’on Wednesday, the rgth i insta, at th 


- House, St, Martin’s Place, Trafalgar Square, 


The Chair will be geken at Half-past Four o'clock E Í 
t pi -a + W. S. W. VAUX, Seerettry. 
ee an en Sine 


ECLIPSE OF. THE SUN —Copies ‘of 


the Photographs, taken at Syracuse, are now ready. Carte size gs each , 
Transparencies for Lantern, 4s, 6d each 


A. BROTHERS, 14, St. Anne’sgBquare, Mancheseer. 
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. .  SCIENFIFIC WORKS: 


Second Edition, with the most Recent Discoveries and Additional Illustrations. 


PROFESSOR ROSCOE’S “ SPECTRUM 
ANALYSIS” Lectures delivered in 1808, With Appendices, Chromo-litho- 
graphs, Maps, and upwards of mo Illustrations. Medium 8vo, 218. 


@ w \ 


` d 2 
HABIT AND INTELLIGENCE,’ IN 


THEIR CONNECTION WITH THE LAWS OF MATTER AND 

ECE A. Series of Scientific Essays. By Joseren Joun MURPHY. 
Warvols, Svo, x65, 
° + 


FORCE AND NATURE. ATTRAC“ 


TION AND REPULSION. The Radical Principles of Ene graphi- 
cally discussed in their Relations. to Physical and Morphological 
Development. By C. F. Wrustow, M.D. &vo, 145. 

o 


FIRST> PRINCIPLES of CHEMICAL 


PHILOSOPHY. By Josam P, Coox, -jun , Ervine Professor of Che- 
mistry and Mineralogy ın Harvard College. Crown 8vo, ras. 


A HISTORY of CHEMICAL THEORY. 


From the Age of Lavoisier to the present time, By Ap. Wurrz Trans- 
lated by H, Watts, F.R.S. Crown tvo, 65. 


A PHYSICIAN’S PROBLEMS. By 


Cuarces Evam, MD, MRCP. Contents: Natural Heritage—On 
Degenerations in Man—On Moral and Criminal Epidemics—Body v. Mind 
—Ilusions and Uallucinations—On Somnambulism—Reverie and Abstrac- 
tion. Crown Bvo, gs. 


‘* A book presenting a great body of suggestive opinion on some of the 
most vital questions relating to human hfe and character, all statesmen, 
magistrates, clergymen, medical men and parents, should study and inwardly 
digest.”—A.vaminer, 


o 


COMPARATIVE LONGEVITY in MAN 


AND THE LOWER ANIMALS. ByE. Ray Lankester, B.A. Crown 
Evo, 45. 6d. - ; . z 


HEREDITARY GENIUS. An Inquiry 


into its Laws and Consequences. By Francis GALTON, E.R.S. 8vo, ras, 
“ A most able and instructive book.” — Tintes. 
Mr. Darwin, in lus “ Descent of Man,” says:—‘' We know through the 
adinirable labours of Mr Galton that genius, which implies a wonderfully 
complex combination of high faculties, tends to be inherited.” ` 


THE PHYSIOLOGY and PATHOLOGY 


of MIND. By Henry Maupsiay, M.D. Lond., Physician to the West 
London Hospital, &c. New and Revised Edition, 8vo, 16s. 


THE MAD FOLK of SHAKESPEARE. | 


Psychological Lectures.’ By J. C. Bucxnitt, M.D., F.R.S. 


Edition, Crown 8vo, 6s, 


ACADIAN GEOLOGY: the GEOLO- 


GICAL STRUCTURE, ORGANIC REMAINS, AND MINERAL 
RESOURCES OF NOVA SCOTIA, NEW BRUNSWICK, AND 
PRINCE EDWARD ISLAND. By J. W. Dawson, LL D, F.R.S. 
F.G.S. Second Edition, revised and enlarged, with Geological Maps and 
Illustrations, &8vo, 18s. % í 


Second 


WORDS AND PLACES; or, Etymolo- 
ical Illustrations of History, Ethnology, amd Geography. By the Rev. 
ISAAC TAYLOR. Secend Editon. Crown 8vo, 12s. 6d, i 


i e s 


- ‘ ° 
HOW» CROPS GROW. A Treatise on 


the Chemical Composition, Structure, and Life of the Plant, for Agricultural 
Students. ® With numerous Illustrations and Tables of Analyses. By S W. 
Jounson, M.A. Revisee, with numerous additions, and adapted for English 
use, by A. H, Cuurcu, M A„ and W. T. Dver, B.A. Crown 8vo, 85. Gd, 


STRONG DRINK and TOBACCO 


SMOKE: THE STRUCTURE, GROWTH, AND USES OF MALT, 
HOPS, YEAST, AND TOBACCO. By Henry P. Prescorr, PLS.’ 
With 19 Original Illustrations, engraved on Steel. 8vo, 75, 6d. 


“ _, MACMILLAN & CO., LONDON. 
9 ® 
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e « 
Price 5d, every Friday—Annual Subscription, 245. ° ha 


e| THE BRITISH MEDICAL JOURNAL 


Being the Jottnal of the British Medical Agsociation, __ 
Contanf& ror Apri 8: cma 


Gulstonian Lectures op the Heat of thé Body. By S, Z®Gee, M.D. 
F.R.C.P Lecture III. : = 


Climcal Lectuge*on ggCase of Lead-WMisoning, Treated with Iodide@? © 


Potassium,® By son, M.D. e 

Chnical Remarks on the Theatige 
Affecton. By J. B. Bradbury, BYA., M.D, M.R.C.P. a 

On the Mortality of the Government Convict Prisons of Engħand. ByJ. 
D, Rendle, M D. 7 bg 

‘Me Registration of Sickness. @By E T. Wilson, M.B. Oxon, PRG. 

Notes on a Case of Acute Atrophy of the Liver. By G, Clements, Esq. 

fhe Germ-Theory. By 9%. W. Williams, M.D , M.R.C.P. Lond: 

Professor Flower’s Hunterian Lectures. VIL 

Clinical Memoranda. By J Bell, Esq.,and Dr E. Drummond. 

Hos@ItaAL REPORTS. —- Notes on the Medical Treagment of Fibrou 
Disease of the Uterus beyond Surgical Interference. Guy’s Hospital. Dr. 

. B. Hicks; Dr J. J. Phillips. Great Northern Hospital:*Dr. G. &. P. 

urray ‘The Hospital for Women: Dr. P. Smith; Dr. A. Mgadows gpr. 
H. Smith, Dr A. W. Edis. 

Reviews and Notices. 


LEADING Artyves.—A Lame Apology-~Pharmacopcial N omenclature— 
Sanitary Reform. 7 j 

THE Weer —Medical Items-~ Retirement of Mr. Cock — St, George’s 
Hospital—Relapsing Fever — Small-pox in Liverpool—The Repeal pf the 
Contagious Diseases Acts—Medical Arrangements at the Easter Monday 
et ames Clark and the College of Chemustry—Accidents to Volun- 
teers—The 
~—Science-College for Newcastle-on-Tyne—Operations in Manchester—Un- 
certified Accoucheurs—Baby-Farming—Pangenesis—Smail-pox in- India~@ 
College of Physicians, London—Remarkable Recovery from Bullet-Wgunds 

ScoTLanp.—Female Medical Students in Edinburgh--Lady Students in 
the Edinburgh Royal Infirmary—-The Edinburgh Univergity on St. Andrew's 
and its Medical Degrees. * “~~ 

IRELAND —Tipperary Medical Protective Association. to 

VACCINATION AND SMALL-POX, ASSOCIATION INTELLIGENCE. REPORTS 
or ŞOCIBTIES. CORRESPONDENCE, Poor-Law MenicaL Service. Mgor- 
caL News. i e e, 


THOMAS RICHARDS, 37, Greag Queen Street, Laag Acre o 


CLARENDON PRESS PUBLICATIONS. - 


> © 
Demy 8vo, r6s., with 12 plates. . ə 


FORMS OF ANIMAL LIFE. Being 


Outlines of Zoological Classification Based upon Anatomical Investigation - 


and Illustrated Descriptions Sof” Specimens aed of Figures. By 
GEORGE ROLLESTON, M D., F.R.S., Linacre Profgssd? of Anatomy 
and Physiology in the University of Oxford. 


VESUVIUS. By Professor RHILLJPS. 


CONTENTS !—Vesuvius at Rest~In Action—In the Nineteenth Century— 
Periods of Rest and Activity--Characteristic Phenomena— Form and 
Structure-Minerals—Lava and Ashes, &c. With numerous Illystrations, 
Crown 8vo0, 105. 62. o ` 


“ Contains much historical and scientific matter reduced to a pleasant an 
readable form. Of the volume,as a whole, we can only speak gn terms of th 
highest praise, and we regard it as a work vehich deserves a place on the 
shelves of every student of physical science.”—E-vasmuner. 


“A work of high value both to the student and to the tourist on the shorgs 
of the Bay of Naples.” —Pall Mali Gazette. í 


P 


Recently published, in crown 8vo, price 7s. 6d. 


EXERCISES in PRACTICAL CBHEMIS- 


TRY: Qualitative Analysis. By A G. VERNON HARCOURT, F.R.S., 
Lee's Reader in Chemistry at Chnst Church, Oxford, and H. G. MADAN, 
F.C.S. With numerous Illustrations. 


“The plan of the book appears to us to be admirable, and the directions 
given for performing the various operations involved in the course are 
wonderfully precise and clear.” -—=Chemist and Druggist. 


p 
Second Edition, with Solutions. 


CHEMISTRY FOR STUDENTS. “By 


A. W. WILLIAMSON, Phil. Doc, Professor of Chemistry, University 
College, London. Extrafcap 8vo. Cloth, price 8s, 6d 

“This volume is really a too rare example of what a good elementary text- 
book in any science ought to be, the language brief, simple, exact , éhe 
arrangement logical, developing in lucid order principles on facts, and 
keeping theory always dependent upon observation, a book that keeps the 
reason ofghe student active while he strives to master details difficult but 
never without interest, and that furnishes him with means for practisigg him- 
self in the right management of each new tool of knowledge that is given to 
him for abs e”—E raming 





OXFORD: Printed af the CLARENDON PRESS, and Published b$ 
MACMILLAN & CO, LONDON, Publishers to the Universify. 
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"MACMILLAN & GO.'S. NEW BOOKS. 





. © 
TALES OF OLD JAPAN. By A. B. 
MITFORD, Seagnd “Secretary to che British Legation in Japan. With 
upwards of 30 full-page Ilustrations, Drawh and Cut on Wood by Japanese 


Artists, Two,vols , crown 8vo, handsomely bound, zrs [Tus day. 


“These very"origjnal volumes have all the valué their author claims for 

© tgem and mors. They give us ing pleasant way avivif insight into the 
virtues and eccentricities of a doomed civilisation. “hey resea@t us with 
pictures of Japanese@ife and manners not worked oun the ¿monotony of 
@iinute detaileyyt’ dashed in with bold, teging touches. ..... They will 
ealways be interesting as memorials of a most exceptional society ; while re- 
ganged simply as tales, they are sparkling, sensational, and dramatic ; and 
the origiMality of their ideas and the quaintness of their language give 
the% a mogt captivating piquancy. The ilstrations are extremely mterdit- 
ing, @fid for the curious m such matters have a spectal and particular value.’ 

© —fall Mail Gazette. e r 


New and Cheaper Edition, now ready. 


PROFESSOR HUXLEY’S LAY SHR- 
MONS, ADDRESSES, and REVIEWS. 2 

Cong Es —n Improving Natural Knowledge; Emancipation—-Black 
and ite; 4 Liberal Education ; Scientific Education; the Study of 
Zooly : Physical Basis of Life; Scientific Aspects of Positivism, Ona 
Piece of Chalk; the Origin of Species, &e., &c. Crown 8vo, 7s. 6a, 


ESSAYS ‘SELECTED FROM PRO- 


FESSOR HUXLEY’S “Lay Sermons, Addresses and Reviews.” Crown 


8yo, 2s 7 
tt 7""e 


. DYNAMICS of NERVE and MUSCLE. 


%yC B RADCLIFFE, M.D., F R.C P., Physician to the Westminster 
P Fepspital, &c. Crown Bvo, 8s. 62, 


AT LAST: or, A CHRISTMAS in the 


9 WEST,INDIES. By the Rey. Canon Kinestzy. With Numerous 


Jila@Strations. r ; [Zn the Press. 


e, THE ANALYTICAL THEORY of the 


C UCTION of HEAT. By R, KALLEY MILLER, M.A, Fellow 
ot. Peter’s College, Cambridge, In the Press. 
D © © + N i 
e ON THE GENESIS OF SPECIES. By 
oT. GEORGE MIVART, F.R.S. ‘With Numerous Illustrations Crown 
Va, CS. ®@ t 

“Mr. Mivart hes succeeded in producing a work which will clear the ideas 
of bialogists and theologians, and wh:ch treats the most delicate questions in 
a manner which throws hght upon most of them, and clears away the barriers 
‘* of intolerance on each side "—Sritisz Meqgcal Journal. 


THE BEGINNINGS OF LIFE: In- 


Qcuding an account of the pen State of the ‘Spontaneous Generation’ 
Controve By H. CHARLTOW BASTIAN, M.D., F.R S., Professor 
, Fof PatholMical Anatdhy in University College, London. (Zn the Press, 


BODY AND MIND: An Inquiry into 


their Connection and Mutual Influence, specially in reference to Mental Dis- 
Ong ETS 5 being the GULSTONIAN LECTURES for ee delivered before 
th® Royal College of Physicians. With Appendix. By HENRY MAUDS- 
LEY, M D., London. 


te 


Crown 8v®, ss. 


e Aà TREATISE ON MAGNETISM.— 


Designed for the Use of Students in the University. By G. B. AIRY, As- 
tromomer Royal. Crown 8vo, gs. 


PROFESSOR SEELEY’S LECTURES 
AND ESSAYS. 8yo, ros. 6d. . 
Conrents: Roman Imperialism, 3 Lectures—Milton’s Pohtical Opinions 
—Miulton’s Poetry—Elementary Principles in Art—Liberal Education in 
Universities--English for Schools~-The Church as a Teacher of Morahty— 
a Ans of Pohtics, 


A “COMPARATIVE GRAMMAR of the 


TEUTONIC LANGUAGES. Being at the same time a Historical Gram- 
mar of the Enghsh Language, and comprismg Gothic, Arfglo-Saxon, Early 
English, Mcdern Enghsh, Icelandic (Old plato? Danish, Swedish, Old‘ 
Hie ] German, Middle High German, Modern German, Old Saxon, Old 
Frisigg, and Dutch, By JAMES HELFENSTEIN, Ph.D, 8vo, 18s. 


MACMILLAN’S SCHOOL CLASS BOOKS. 


LESSONS in ELEMENTARY PY- 


SICS. By BALFOUR STEWART, LL.D., F.R S., Professor of@Natural 
Philosophy in Owens College, Manchester, t8mo.,@th Numerous @lustra 


tions grt Coloured Diagram, 4s. 6d. r e 2 2 
* MACMILLAN & CO, LONDON. 
> : : e ° b 
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By Sir SAMUEL W. BAKER, F-R.G.S» 


THE ALBERT N'YANZA GREAT BASIN of the 


NILE, and Exploration of Nile Source New and Cheaper Edi- 
tion, with Portraits, Maps, and Illustrations. 2 Vols. crown 8yvo, 16s. 
Cheap Edition in One Vol. crown 8yo, with [lustrations, 7s. 6d, 


THE NILE TRIBUTARIES of ABYSSINIA, anf 


the Sword Hunters of the Hamran Arabs With Mapy and TlluStra~ 


e tions. Fourth and Cheaper Edition in One Vol. crown évo, 6s. 


By Mr. ALFRED RUSSEL WALLACE. 
THE MALAY ARCHIPELAGOs The Pand of 


the Orang-utan and the Bird or Paradise. A Narrative of Travel, with 
Studies of Man and Nature. 2 Vols, crown 8vo, with o%Maps and so 
Illustrations, Second Edition, 24s. 


Second Edition, with corrections and additions. Thi day. 


CONTRIBUTIONS to the THEORY of NATU- 
RAL SELECTION. A Seres of Essays. Crown 8vo, 8s. 6d, : 


“Whatever may be the opinions of readers with regard to this strangely 
fascinating volume, there can be no doubt of its value in explaining and con- 
necting a variety of factsin Natural History, which are too generally regarded 
as inexplicable anomalies.”—E-vaneiner, r 


‘A NARRATIVE OF TRAVELS ON THE AMA- 


ZON AND RIO NEGRO, with an Account of the Native Tribes and 
Observations on the Climate, Geology, and Natural History of the 
Amazon Valley. Waith Map and Illustrations, 8vo, 22s. 


By the Rev. HUGH MACMILLAN. 
HOLIDAYS on HIGH LANDS; òr, Rambles and 


Incidents in Search of Alpine Plants. Extra fcap. 8vo, 6s. 


BIBLE TEACHINGS in NATURE, Fifth Edition, 


extra fcap. 8v0, 6s. 


FOOT-NOTES from the PAGE of NATURE. Fcap. 


8vo, with Illustrations, 5s. 


THE TRUE VINE; or, The Analogies of Our 
Lord’s Allegory. Globe 8vo, 6s. {Fust published, 


SIR C. W. DILKE’S “GREATER BRI- 


TAIN.” A Record of Travel in English-speaking Countries during 
1866-67. With Illustrations. Fifth and cheaper Edition. Crown 8vo, 6s. 


THE BRITISH EXPEDITION IN ABYS- 


SINIA. Compiled from Authentic Documents. By Captain H. M. 
eae late Assistant-Mihtary Secretary to Lord Napier of Magdala. 
YO, 9S. 


OBSERVATIONS on the GEOLOGY and 


ZOOLOGY of ABYSSINIA, made airing ia Progress of the British 
Expedition to that Country in 1867-68. By W T. BLANFORD, late Geolo- 
gist to the Expedition. 8vo, with Coloured Illustrations and Geological 
Map, 21s. i 


A PERSONAL NARRATIVE ofa YEAR'S 


JOURNEY through CENTRAL and EASTERN ARABIA in 
1862-3 By W, Girrorp PALGRAVE, Fifth and Cheaper Edition, with 
Map and Pian. Crown 8vo, 6s. s e 


THE POPULATION of an OLD 
TREE ; or, Stories of Insect Life, 


@ m 


PRAR 
From the French of E, Van Bruys- 
SEL. Edited by the Author of “ The Heir of Redclyffe.” Crown 8vo, with 
Illustrations by Becker, 6s. 

e 


o e "4 
SCENERY OF SCOTLAND, Viewed in 


„onnection withjts Physical Geology. By ArcHIBALD Gurxm, F.R.S, 
Withelllustrations and a New Geological Map. Crown 8vo, ros. 6 


“ Few things could be mote delightful than a Scotch tour, with 
tikie’s book in the knapsack.” —Guardian,. 
MACMILLAN & CO., LONDON, °° 
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ʻ e 8 “LATHES, ‘CHURCH AND TURRET CLO CKS, BELLS, &e s 
te r € U - i 
T . N es ne a ee 
. “ll... Te COOKE AND SÒRS, - | 
*e CLOCK AND LATHE’ MAKERS TO HER, MAJESTY’S HOME AND Pea GOVERNMENTS, ad 
° l è BYCKINGHAM 'WORKS§; YORK. ` a 
Lists of Church, T urret, and other Clocks, made and erected, and Bells supplied and hyng be T. | KE and son’ Also Ilustrated Catalogues PÀ 
$ Lathes, Planing, Sawmg, Copying, and other Machines, may be had o#appliqation to the Works, 
i On May rst will be published in super-royal 8vo, with 24 Coloured Plate NEW WORK BY JOHN TYN. DALL, LL.D., P.R.S. id 
° > price xos 6¢., Part L o i In One Volume, 8vo, price ras. clpth, ` “a 
MYCOLOGICAL ILLUSTRATIONS ; “FRAGMENTS. $f SCIENCE for’ UÑ- 
being Figures and Descriptions of New and Rare Hymenomycetous Fung: SCIENTIFIC PEOPLE@ a Series of Detached Eséay Lectures and | 
* Edited_by W. WILSON SAUNDERS, F.R.S., assisted by A. W, BENNETT. ys, ? -~ 
M'A. F.L.S® ‘The acs by Mr. Saunders and Worthington G, Smith, Reviews, By JOHN TER ALL, LL.D., F. 5 S, RE 
FLS: % CONTENTS :— "i 
JOHN VAN VOORST, 1, Paternoster Row, , ji. The Constitution of Nature. to. On Chemical Rays and the Stug ù 
OF One TD tae on Prayer and N atural me aid Tight of the Sky. 
F E ; : n > rt. Dust and Diseasé& - 
Now ready, in r vol. 8yo, with Map and Illustrations, price 156, 3. Miracles and Special Providences _ Add tionto “Dust and Di : 
. NOTES on the NATURAL HISTORY of | 4° Mattéč and Force.’ : iz, Life and Letters of Faraday. 
“the STRAIT of MAGELLAN and WEST COAST of PATAGONIA, | 5: 4" address to Students, ' 13. An Elementary Lecture on Wr 
6 Scope and Limit of Scientific Ma- netism. 
Made during the Matis of H M.S. Nassau in the years 1866, 67, 68, & 69 | > terjalism. 14. Shorter Articles : 
By ROBERT O. CUNNIN GHAM, M.D., F. L Sy &c., Naturalist to the Scientific Use x thé Imagination. Slates. ; 
Expedition. - 8 On Bedaion, ial Dai by Lightning. 
O Edinburgh H AMILTON, ADAMS, ‘9: n Radiant Heat in ation to cience and Spirits. 
- EDMONSTON 7 aCe. Conte wad all’ E ocksellers. the Colour and Chemical Consti- Vitality, ii y 
-` tution of Bodies Additional Remayks on Miracles, 
i e 
THE RACIAL ASPECTS OF THE London: LONGMANS, GREEN; & CO., Patergoster Rów. | 
` FRANCO-PRUSSIAN WAR.--Mr. I. W. JACKSON is prepared to de- 0 co : e 
iver the Substance of the foregoing Paper, recently read before the’ Anthro- n Tuesday next, in crown 8vo, with 22 Woodc:.ts, 
po! ‘ogical Institute of Great Britain and Ireland, asa lecture. F SELE CT. METHO DS IN ener 
i Ki trode Street. Cavendish S Ww. ANALYSIS, chiefly INORGANIC. By WILLIAM CRO@KES, F.R AL. 
Address care of Dr. King, 12, Bulstrode Street, Caven quas ec: Editor of the “Chemical News,” and of the “f Quarterly Journal of o 
oS T C ` cience,’ -> 
THE NEW FROG PLATE in Polished L 
ondon: LONGMANS, GREEN, & CO., Paternor ° 
Wood, with silk bag, &e , for viewing the circulation of the blood. Approved Sahn a] 
by Prof, Michael Foster. Free by post for One Shilling. m Kamps ' £ | Now ready, with fine Steel Portrait and Memoir of P2bfessor Huxley, sa” 
Eg "W. FIELD; 79, Preston Street, Faversham, Kent.- 1. / cloch, postage 3d. 
TRA "THE YEAR-BOOK OF--FACTS IN’. 
ar MICROSCOPIC MARVELS. — African | SCIENCE and ART, 1871. By JOHN TIMBS, AifthSr gf * Curiosities of 
AND PERUVIAN SANDS, ronha of an infinite variety of beautiful | ene. : 
“coloured gem-hke Minerals. IcRoscoric Rarinsow, the most in- This excellent little hand book to the chief scientific discoveries of the @ 
teresting and brilliant combination of ever-changing minute colours, 2s. or | Past year, fully maintains its leputgtion. A dhenantn, ` ie 
both for 42 stamps, post free. These specimens are pronounced’ the, most s* A 7 ` 
-charming objects yet seen under the Microscope, and their choiceness tenders s an imducement to new subscribers, sets fr ont 361% 1871, wigt an 
them invaluable to collectors. ia and Sold only by Mr. WATSON, extra volume, 1862 (12 vols. in all) will be supplied fost free for 46s if 
24 Warwick Place, Leeds. i € : sib directfrout the publishers. ~ Ope Orders to be made pay- oe. 
` r * b é 
: _  HOLLOWAY’S PILLS.— Despondency, LOCKWOOD & CO , 7, Stationers? Hall Cour, Pidgate HY? E.C. 
Low Spirits The misery occasioned by disordered digestion is unfortunately eoo 
elt by:many, and known to every one. Holloway’s Pills should be taken to ZOOLOGICAL SOCIETY’S LATEST 
reset all in order; they dispel headache, biliousness, nause, lowness of | 
spints, and sumilar ‘symptoms, which indicate the presence of poisonous PUBLIC ATION S. 
matter, or prevented action ‘A-course-of these invaluable Beas never fails r = 
in removing the*catises and consequences of these morbid signs without San ™ ee 
subjecting the-sufferer to any disagreeable restrictions of diet or ordin TRANSACTIONS OF THE SOCIETY 
ursuits. ‘they strengthen the stomach and brace the nerves. Hollaway’s . ? 
Pill are particularily adapted for renovating systems enfeebled by late hours, Vol. VII, Part 5, price 44s, is now ready, It contains Papers by: —9 ° 
hard 'Lvwg, or anxiety. orany other excess which 1s known to debihtate or 
exhaust the human constitution. Mr. P. L SCLATER, F.R.S. On certain Species of Deer, now or lately 
n living ın the Society’s Menagerie. (Twelve Coloured Plates.) - : 
i i PROFESSOR OWEN, F.R S. On Dinornis (Part XV.). @ontaining a de- 
scription of various bones of Aprforunis defossor Owen, from near Oamaru, 
Middle Island, New Zealand, with additional ohservations on 4 fiornis oti- 
AONE AD diformis, on Notornis M. antelli, and on Dinornis curtus. (Five Plates ) 
? JOSE P H GII LL OTTS PROFESSOR OWEN On Dinoris(Part XVI ). Containing notices of 
° STAEL PENS. the Jeteg organs o one pede ovih a description of the brain, and some’ 
i halo throueneutehe Woni: nerves and muscles of the head of the Apferyx Australis. (Three Plates. Ly 
: PROFESSOR W. PETERS Contributions to the knowledge of @ectina- 
tar, a gënüs of Rodent Mammalia, from North Eastern Afnca., (One coloured, é 
a ‘ and Two uncoloured Plates.) 
E eS:COCOA $ VESSE A SE To be obtained. at the Society’s Offices, 1x, Hanover Square, W. ; at 
Ad = DRO Messrs. LONGMANS’, Paternoster Row, E.C, ; or through any Bookseller. 
ee ea e, en being abont eom times , the CE ral 
f the Homeopathic Cocoas and French Chdtolutes ordinarily sold ; ry" The Subscription Price of the Society’s Publications, in the case of 
® nitable for rH= weakest stomnch owing to tio-thirds.of the Fatty Fellows and Corresponding Members ot the Society, is now reduced to the 
e Matter, which forms 50 par cent. of the Nib. beingremoved. “The rich- | sum o@ 41 xs per annum, provided such Subscriptions be paid in advance 
néss 15 thu€ overcome m a manner far preferable t to tha mpoverishment | before the 2gth of April in each year., © 
ot the Cocoa by dilution or Adulteration.”’—TZhe Lanc&. “Cocon treated K 
thug will, we expect.’ pr rove to be one of the most nutritious, digestible, ” -N.B,-M@Thé Publicatiogs cannot be sent out sy Post, but are delivered’ 
a restorative of drinks,”—British MedtcarJournal, > GRATIA any address within the Metropolitan Districts. l 
gn O 
` _ Brinted by, R. Cra®@ Sons, LATOR, at 7 and 8, Bread Street Hill, in the City of London,, and’ published by MACMILLAN “& t Co, 
2 n the gce, 16; Bedford Street, Covent Garden. —THuRgpay, Apnl fa 1Q71 > 
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° CERISTIAN EVIDENCE SOCIETY. 


o © The following COURSE of LECTURES, designed to meet CURRENT 
EORMS of UNBELIEF among-the Edu-ated Classes, will be delivered in 
. St. George’s Hall, Langham Place, on the Dates specified below: —. 
rits—Materialtic Theories . . . Archbishop of York 
Ê pril 28~Science and Revelation.» . . Dean of Canterbury. 
May <z~—~Authentitity of the Fourth Gospel. Prof. Lightfoot. ‘ 
nq SwPositivisn . . . à. 

a, o~—FHistorical Difficulties of the Bible. 
i2—Development of Revelation è 
16—Miracles® . è ° e'a 
19@Pantheism \ 8 «© «6 
23~-Mythical Theories of Christianity . 
2d—St. PauPafid Christ . . . Prof. Stanley Leathes, M A. 
»» 3o--Chrift’s Influence on History. . Bishop of Ely. 

Juse -Completeness of Christian Evidence. Rev. Canon Cook, M.A. 
The Bishop of London, the Duke of HMarlborou h, the Marquis of Sals- 
bury, the Eagls of Carnarvon, Harrowby, and S 


torf, „and @airns, the Lord Mayor, Mr. Samuel Morley, M P 
Mr. James Stevenson, M.P., will preside on the several occasions in order. 


Prof. Rawlinson, M.A. 
Bishop of Carlisle-- | 
Rev. J. Stoughton, DID - - 
Rev, J. H. Rigg, D.D. 
Rev. C Row, M.A, > 


A 
CHAIR To @E TAKEN AT 3 30 P.M.’ 


e © or 

° Tickets for the Course only :—Area Stalls, 7s. 62 ; Family’ Tickets, ad 
mitung three, 15s ; Balcony Stalls, ss ; Family Ticket, admitting three» 

tos ; Back Area and Back Balcony Tickets, 2s. 67. May be had of Hatch” 
ards, %7, Piccadilly; Nisbet and Co, 21, Berners Street; Bull’s Library, 


52, Wigmore Street; Dalton, Cockspur Street ; Westerton, Knightsbridge ; |' 


ektivingtons, Waterloo Place; S W.; Waters, 
and Stoughtow, 27, Paternoster Row ; Burde 
F B. Kitto, 5, Bishopsgate Steer Without ; and at the office of the 
tian Evidence Society, 2, Duke Street, Adelphi. 


, Westbourne’Grove',' Hodder 
97, Upper Street, Islington ; 


gO: OrReeeaaee--;eems Oo 
LONDON INTERNATIONAL EXHI. 


BITION, 1871.-~State Opening on rst May.—~Purchasers of Season Tickets 
will be entitled, on the occasion of the State Opening by their Royal High- 
nesses the Reince of Wales and the Princess Christian, to a numbered re- 
served seat in the Royal Albert Hall for the Tntern@ional Concert after the 
Opening of the Fine Arts and Industrial Exhibition. The choice of position 
will be given according to priority of application. 


By Orde, HENRY Y D: SCOTT, Lieut -Col RE, Secretary. ` 


e SEASON TICKETS admitting to the In- 
~tera@ional Exhibitions, to the Daily Musical Performances in the Royal 
Alberr Hall, to the Flower Shows and Gardens of the Royal Horticultural 
Society at South Kensington, from rst May ‘to goth of September, price 
#3 38-, may be had at the Royal Albert Hall and of thg usual agents. ” 





Post Office Orders should be made payable to the undersigned at the Post j 


ing Cross. _ F ' 


a 


Office, Char 
“by Order, “HENRY Y, D. SCOTT, Lieut “Col. RE., Secretary. ` 


RQYAL . COUNCIL of. EDUCATION.— 
EXPERIMENTAL LECTURES and Demonstrations onm the SCIEN- 
TiFIC SUBJECTS of the-above’examinationgs canbe attend& ın classes 
a Peay: atthe BERNERS COLLEGE Laboratory and @ass-rooms, 


egraphy and Photography especially considered, dees moderate.~Apply, 
to ProfeE. Y. GARDNER, F.E-S., FSA. 44 Beamers Stre. W, oT 
© a 7 6 e? i 2 y i 
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Rev. W. Jackson,M.A ,F.S At 


ftesbury, Lords Lyttel- |) 
+ and |. 
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LINNEAN SOCIETY. 
This day is pablished, price £1 4s, the Third Part of Vol X XVII. of the 
TRANSACTIONS of the LINNEAN SOCIETY of LONDON. 


Sold by Longmans and Co, Paternoster Row, and by Mr. Kippist, at the 
Apartments of the Society, Burlington House, Piccadilly ; of whom may be 
had all or any of the preceding volume... The Fellows of the Society are 
requerted to apply to Mr. Kippist for their copies between the hours of ro 
and 4 'clock. = 


t 


PHYSIOLOGICAL LECTURES.--King’s 


‘College, Londan.. -Fhe Fourth Summer Evening Course, by I BURNEY 
‘VEO:-M.B ,-will commence on Wednesday, April the 26th. Subjects of. 
the Course:—The Structure and-Action of the Organs of Digestion, Absorp- 
tion, Circulation, Respiration, and Secretion in Man and Animals. Fee for 
the Course, One Guinea. 


` For further particulars, apply to J W. CUNNINGHAM, Sec. 


SCHOOL OF CHEMISTRY, 
- 20, GREAT MARLBOROUGH STREET, 


~ LONDON, W. 
'  - Drecrep sy ARTHUR. VACHER. 


THE- UPPER and MIDDLE SCHOOLS, 
Peckham, Loadon, S.E. igth Year. (Near the Peckham Rye Station, | 
“South London Line—Terminus, London Bridge or Victoria.) Conducted by 
JOHN YEATS, LL.D., &c., University of Glasgow. SUMMER TERM 
commences May ist, 1871. ~ ` : 

See, as special characteristics of instruction: —~“‘ The Natural History of 


‘the Raw Materials of Commerce. Also, “ Technical History; or, Skilled , 
, Labour applied to Production” By Dr. YEATS. CasseLL and Co, 








. EQUATORIAL TELESCOPE for SALE, 


by Cooke and Sons, York. Object-glass 6 inches clear aperture, of unusual 
‘excellence , D. and R.A. circles: ro Eyepieces, Driving Clock, ang Observa- 
jtory. Apply to J. B. DANCER, Optician, Cross Stréet, Manchester. 
t z £ X = 


} ar T i e] 7 
ş ECLIPSE OF THE SUN.—C®pies of 
the Photographs, taken at Syracuse, are now ready. Carte size, xs each; 
i Transparencies for Lantern, 4s 6¢ each Prints for framing 5s ea 


: aS ‘ A, BROTHERS, 14, St, Anne’s'Square, Manchester. 


: - @ A o i o‘ d x 
THE RACIAL- ASPECTS ‘OF THE 
:FRANCO-PRUSSIAN WAR.—-Mr I Ws JACKSON is pepared to de- 
‘liver the-Substance of the foregoing Paper, recently read before the Anthro- 
‘pological Institute of Great Britain and‘Ireland, asa lecture. * @ : 


` Address care of Dr. King, 12, Bulstrode Street, Cavendish Square, W. ad i 
e è 
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PROFESSOR, FAWCETT, .M.P., ON 
ePAUPBRISM, its Causes and Remedies. 


‘ep erism, for thè 


>» 


says 1 —* We wish Professor Fawcett would devote a little more of his time 
and energy to the *practical consideration of that monster problem of pau- 
treatment of which bis economic knowledge, as well as jis 
popular sympathies, so eminently fit cr 
% 
7: 


This da}, in crown 8vo, price 6s 6d, 


THE SERVICE OF ,THE POOR: An 


Inquiry into the Reasons for and against the Establishment of Religions 
pie gee for Charitable Purposes, By CAROLINE EMILIA STE- 
i This day, in globe 8vo, price 3s. 67. i 


“STREETS AND LANES OF A CITY: 


Being the Reminiscences of Amy Dutton. With a Preface by the Bishop of 
SALISBURY. 


MACMILLAN & CO., LONDON, 





ð ; 
Price sd. evêry Friday—-Annual Subscription, 245. 


THE BRITISH MEDICAL JOURNAL 


Being the Journal of the British Medical Association. 
CONTENTS FOR APRIL 15: 


Annual Address delivered at the Royal College of Physicians. By Sir 
James Alderson, M.D., D.C L., F.R.S, 

Gulstonian Lectures on the Heat of the Body. By S. J. Gee, M.D. 
E R.C.P. Lecture III. (concluded) 

Clinical Lecture on Lichen Ruber of Hebra. By T. Fox, M.D. 

Recollections of the Medical School of Vienna. By J. F. Payne, M.B. 

xon, i 

Case of Probable Coexistence of Scarlatina and Variola, By A. A San- 
som, M.D. Lond, M.R C.P Waith diagram. j 

A Chapter on the Difficulties in Applying Sanitary Laws. By L, Arm- 
strong, Esq. 

Tracheotomy in Infants By L. Tait, Esq 

Professor Flower’s Hunterian Lectures, VIII. 

Hosrirat REPORTS, — Notes on the Medical Treatment of Fibrous 
Disease of the Uterus beygnd Surgical Interference. Edinburgh Royal In- 
firmary ; Dr. J. M. Dufictn. Samaritan Free Hospital; Mr ». Wells, Dr. 
W. R- Rogers, Dr, Routh, Dr. W H. Day, Dr Wiltshire. Richmond Sur- 
gical Hospital, Dublin, Imperforate Anus and Cases of Castration: under 
the Care of Mr. W. Stokes. bad 

LEADING ARTICLES.—On the Descent of Man—D:psomaniacs-—Physical 
Morality—The Weck—Professorial Chairs in the University of Edinburgh 
The Easter-Monday Review at Brighton. 

VACCINATION AND SMALL-POX. 

SPECIAL CORRESPONDENCE :— Vienna—Liverpool. 

ASSOCIATION INTELLIGENCE.—Branch Meetings to bs held West Somer- 
set Branch, Spring Meeting. 

Poor-Law MEDICAL SERYICE, ~ 

OBITUARY. Owen Roberts, M.D. Staff-Surgeon Major Francis Cogan. 

CORRESPONDENCE, 

Mepicat News. 


THOMAS RICHARDS, 37, Great Queen Street, Long Acre. 





Second Edition, with the most Recent Discoveries and Additional [lustrations 


PROFESSOR ROSCOE’S “SPECTRUM 
ANALYSIS.” Lectures delivered in 1868. With Appendices, Chromo-litho- 


_Rraphs, Maps, and upwards ef 70 Illustrations. Medium 8yo, 21s. 


HABIT AND INTELLIGENCE, IN 


THEIR CONNECTION WITH THE LAWS OF MATIER AND 
FORCE. A Senes of Scientific Essays. By Joseru Joun MURPHY. 
Two vols. Bvo, rôs. 


MACMILLAN & CO., LONDON. 


MICROSCOPIC MARVELS. — African 


AND PERUVIAN SANDS, consisting of an infinite variety of beautiful 
coloured gem-like Minerals. Also the Macroscopic Rarnsow, the most in- 
teresting and brilliant combination of ever-changing minute colours. 2s. or 
both for 42 stamps, pôst free. These specimens are pronounced the most 
charming objects yet seen underghe Microscope, and their choiceness renders 
them invaluable to collectors. Prepared and Sold only by Me. WATSON, 
24, Warwick Piace, Leeds. 
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CADBURY'S COCOA ESSENCE 

rte eaa ar es ee eae a tae ge a Brel aa ri 
Absolutely genuine, economical, being about thrge times the’ strength 
of the Hommopaguc Cocoas and French Chocolates ordingrily sold; 
awitable for the weakest stomach. owing to two-thirds of the Fatty 
Matter, which, forms 50 per c@nt. of the Nib, bemgremoved. “The meh- 
ness 1s thus overcome in & manner far preferable to the ynpovenshment 
of the Cocoa by dilution or Adulteration,”—TZhe Lancet. "Cocoa treated 





thus , We expect, prove to be one of the most nutritious, digestible, 
ang r@torative of drinks, -British Medicat Journal, i 
a e 
% a 
: a 
e e s . bd 8 
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The Spectator of March 1t 


' FLORA. By G. BENTHAM, F.R.S. New Edition, 125, 


ATTFIELD’S €HEMISTRY: General, 


Medical, and Pharmaceuffcal. Including the Chemisty of the British Phar- 
Macoprela, tas Gd. o m 


5 9 : 
CHURCH’S LABORATORY “GUIDE °@ 


for Students of Agriculturfl Chemistry. Second Edition, gy. 8 


HENFRE i 


of BOTANY, Struct@al, coeur and Systematic 
WELL T, Ma®rurs, M.D., E.R $ Allustagted by 500 Woodgets, 125. 6d. 


ANSTED’S ELEMENTARY COURSE 


of GEOLOGY, M INERALOGYg and PHYSICAL GEOGRAPHY. ad 
Edffion, rev. "o 


e-BABINGTON’S MANUAL of BRITISH ° 


BOTANY. 6th Edition, ros. 62. 


GREVILLE WILLIAMS’S 
BOOK of CHEMICAL MANIPULATION, 15s. 


ELEMENTARY COURS® ~ 
Edited by MAX- | 


. HAND- » 


NORTHCOTE & CHURCH’S MANUAL ° 


of QUALITATIVE CHEMICAL ANALYSIS, xos. 6a 


GRIFFITH'S BLEMENTARY TEXT- 
BOOK of the MM@ROSCOPE, 7s 6d. E 


ELIOT & STORER’S MANUALOF IN- 


ORGANIC CHEMISTRY, tos. 6¢ è 


GUTHRIE’S ELEMENTS of "HEAT; e’ 


"and of NON-METALLIC CHEMISTRY, 7s. ° 


@ 
FRANKLAND’S LECTURE NOTES ° 


for CHEMICAL STUDENTS. end Edition. Vol z Ino:ganic) gs. 


RYMER JONES'S GENERAL, OUTe 
LINE of the ORGANISATION of the ANIMAL KINGDOM. 8vo, 
4th Edition, 41 r1s. 6d. 


JOHN VAN VOORST, 1, Paternoster Row. °° 








x NOW READY, °° å j 
THE NATURAL HISTORY OF PLANTS. * , 
nar BY e@ 

@ 


PROFESSOR H. BAILLON, 
President of the Linnzan Society of Paris. 


Vol. T., containing Ranunculacea, Dilleniacex, Magnoliacer, Aranacez, 
Monimiace., Rosacex. bed i 
In handsome cloth, with 503 wood engravings, 259. m ° 


BRITISH INSECTS. By E. F. Stavely. 


16 coloured plates and numerous wood engravings, 145. , o 


ON INTELLIGENCE. 'By H. Taine. 


Translated by T. D. Haye, and revised with additions by the author. 
Part I 9 Bs. Gd. a © 


t 


QUALITATIVE ANALYSIS. By Dr.> 


NOAD, ER 5. New Edition, 6s. 


9 
HANDBOOK OF THE BRITISH 


$ 
THE ILLUSTRATED BRITISH 


FLORA. By G. BENTHAM, F.R.S. 2 vols, 1,295 wood engravings, 7os 
BRITISH MOSSES. By the Rey M. J. 


BERKELEY. 24 coloWred plates, ars. 


BRITISH FUNGOLOGY. By the Rev. 
M. J. BERKELEY. 24 coloured plates, 30s. 


THE TOURISTS’ FLORA. By Joseph 
WOODS, F.LS. 18s. 


L REEVE & CO, 5, Henrietta Street, Covent Garden. 


HOLLOWAYS - OINTMENT AND 


PILLS are unfeignedly the remedies upon which all may rely who are suffer- 
ing from diseases of the skin, scrofula, scurvy, ulcerations, and bad legs. 
When vanable weather unduly determines blood to, or withdraws it fromgst® 











skin, these complaints assume a worse appearance, and their symptoms be- ` 


come more harassing unless Holloway'’s Ointment be apphed to check in- 
creasing giflammation, and to soothe the eacited nerves. No knowledge 
beyond Me contained in the +“ directions for use” 1s required for usgypg this 
cooling and healing unguent, which always acts beneficially. "Thousands 
afflicted wit® “bad legs” wep were slowly sinking under their sufferings, 
have been @scued from their perilous position (after all curative means seemed 
powerless) by sperseveriag with Hollowsy’s medicaments, e 
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"MACMILLAN & C0.’S NEW BOOKS. 


. + 
TALES OF OLD JAPAN. eBy A. B. 
MITF ORD, Second Secretary to the British Legation in Japan. With 
upwards Á 50 fuljgpage Illustrations, Drawn and Cut on Wood by Japanese 
gpirtsts. Two vgls , crawn 8vo, handsome] *boynd, 21s. [Thes day 


t These very original volumes have all the valu their author claims for 
them and mecre. ey give us ina pleasant way vivid insight into the 


© varies and eccentricities of a dooped civilisation, g The? present us with 
pictures of Japanese life and manner not worked in t 





m@gnotony of 
minute detail, but deshed in with bold, telling gouche@e . .°... They will 
@ ways be inteygsting as memorials of a mosg exceptional societ} ; while re- 
ezarded simply ap tales, they-are sParkling, Sensational, and dramatic, and 
the priginalusy of their ideas and the quaintness of their language give 
thet am@t captivaung piquancy. The illustrations are extremely interest- 
‘ing wand fog the curious fn such matters baw a special and particular value ’ 
—fags Mali Gazette d , 
© oe ve © e 
New and Cheaper Edition, now ready. 


PROFESSOR HUXLEY’S LAY SER- 


a MCNS, ADDRESSES, and REVIEWS. - <7 408 
CONTENTS OM Improving Natural Knowledge, Emancipation-~Black 
and White; A Juberal Education; Scientific Education; the Study of 


@ Zodlogy * Physical Basis of Life, Scientific Aspects of Positivism; Ona 


Pieceesf Chall®; the Ongin of Species, &e , &c. Crown 8vo, 7s ód 


ESSAYS SELECTED FROM PRO- 


FESSOR HYXLEY’S “Lay Sermons, Addresses, and Reviews.” Crown 
vo, zs. ` 


*“  PYNAMICS of NERVE and MUSCLE. 


e BYC B RAIMLIFFE, M.D, ERCP. Physician to the Westminster 
Mospital, e Crown Evo, 8s. 6g. 
è 


© 3 z 
’!? AT LAST: ór, A CHRISTMAS in the 
WEST INDIES. By the Rev. Canon Kiıncsiey. With Numerous 
*@ = Islustragons. (fn the Press. 
@ 


THE ANALYTICAL THEORY of the 


@ SONDUCTION of HEAT. By R. KALLEY MILLER, M.A, Fellow 
of Sj @eter’s ollege, Cambndge, [1n the Press. 


£ m 
ON THE GENESIS OF SPECIES. By 
J - GEORGE MIVART, F.R.S. Witi Numerous Illustrations Crown 
o Gh. 
j “Mr. Mivart has qcgeeded in producing a work which will clear the ideas 
of Liologists and tgeologians, and which treats the most delicate questions m 
a manier which throws light upon most of them, and clears away the barriers 
e of intolerance on each side, "—British Medal ourna? 
+ 


5 l ; 
THE BEGINNINGS OF LIFE: In- 
clucing an account ofthe present State of the “Spontaneous Generation’ 
Controversy By H. CHARLTON BASTIAN, M.D., F R 5., Professor 
f Patholcgical Anatomy in Univerajty College, London. [Zn the Press, 
©. ® @ 


. - BODY AND MIND: An Inquiry into 


ther Connecison and Mutual Influence, specially in reference to Mental Dis- 
orders; hhg the GULSTONIAN LECTURES for 7G delivered before 
te Royal College of Physicians, With Appendix. By HENRY MAUDS- 
LEY, M.D, Longon. Crown 8vo, 55. 

rs 


‘.© A TREATISE ON MAGNETISM.— 


ë Desitthed for the Use of Students in the University. By G. B. AIRY, As- 
tronomer Royal. Crown 8vo, gs. 6d. 


“PROFESSOR SEELEY’S LECTURES 
AND ESSAYS. 8vo, ros. 62 


Cowrexts: Roman Imperialism, 3 Lectures—Milton's Political Opinions 
—NMulton’s «Poetry—Elementary Principles in Art-~Liberal Education in 
Universities—English for Schools—~The Church as a Teacher of Morality— 
The Teaching of Politics. 


™A COMPARATIVE GRAMMAR of the 


TEUTONIC LANGUAGES. Being at the same time a Historical Gram- 
mar of the English Language, and comprising Gothic, Anglo-Saxon, Early 
English, Modern English, Icelandic (Qld Norse), Danisly Swedish, Old 
Hie ] German, Middle High German, Modern German, Old Saxon, Old 
Frisian, and Dutch. By JAMES HELFENSTEIN, Ph.D, 8vo, 18s. 


e ™ MACMILLAN'S SCHOOL CLASS BOOKS. 


LESSONS in ELEMENTARY PHY- 
SICS. „By BALFOUR STEWART, LL D., F.R S., Professor of Natural 
Philosophy in Ovens College, Manchester. 18mo, with Numerous Vlustra 
tiors and Coloured Diagram, 45. 6d, , $- 


v MACMILLAN xX C®, LONDON. ° 
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BOOKS OF TRAVEL, NATURAĻ HISTORY, ETC. - 


By Sir SAMUEL W. BAKER, F.8.G.S. 7 


; - ® 
THE ALBERT N’YAN24 GREAT BASIN ofthe 
NILE. and Exploration of the Nile Sources. New and Cheaper Edi- 
ton, with Portraits, Maps, oe Meg ie et 2 Vols. crown 8vo, 165. 
Cheap Edition in One Vol. cr 8vo, with Illustrations, 75. 6d. 
>% 


THE NILE TRIBUTARIES of ABYSSINIA, and, 


the Sword Hunters of the Hamran Arabs ’ With Maps, and Illusea- 
tions, Fourth and Cheaper Ecition in One Vol. crow 8vg, 6s. © © 


By Mr. ALFRED RUSSEL WALLACE. 
THE MALAY ARCHIPELAGO; The land of 


the Orang-utan and the Bird or Paradise. A N@rrative of Travel, with 
Studies of Man and Nature. 2 Vols, crown 8vo, with 9 Maps and so 
Illustrations, Second Edition, 24s. e 


Second Edition, with corrections and additions, This day. 


CONTRIBUTIONS to the THEORY of NATU- 
RAL SELECTION, A Series of Essays. Crown 8vo, 8s. 62. 

“Whatever may be the opinions of readers with regard to this strangely 

fascinating volume, there can be no doubt of its value in explaining and con- 


necting a variety of factsin Natural History, which are too generally regarded 
as inexplicable anomalies,” —Zzaminer 


A NARRATIVE OF TRAVELS ON THE AMA- 
ZON AND RIO NEGRO, with an Account of the Native Tribes and 
Observations on the Climate, Geology, and Natural History of the 
Amazon Valley. With Map ard Illustrations, 8vo, rs. 7 


By the Rev. HUGH MACMILLAN. 
HOLIDAYS on HIGH LANDS; Gre Rambles and 


Incidents in Search of Alpine Plants, Extra fcap. 8vo, 6s, 


BIBLE TEACHINGS in NATURE, ~ Fifth Edition, 
“eatra fcap 8vo, 6s, ' 3 
k ava AD 
FOOT-NOTES from the PAGE of NATURE. _ Fcap. 


8vo, with Illustrations, ss. 


THE TRUE VINE; or, The Analogies of Our 
Lord's Allegory. Glove 8vo, 63. [Yusi published. 


SIR C. W. DILKE’S “GREATER BRI- 


TAIN.” A Record ‘of Travel in English-speaking Countries during 
+ 1866-67. With Illustrations. Fifth and cheaper Edition. Crown 8vo, 6s. 


THE’BRITISH EXPEDITION IN ABYS. 


SINTA. Compiled from Authentic Documents. By Captain H. M. 
1102168, late Assistant-Military Secreta to Lord Napier of Magdala. 
YÒ, QS. r 3 
t 3 


OBSERVATIONS on the GEOLOGY and 


ZOOLOGY of ABYSSINIA, made dunng the Progress of the British 
Eapedition to that Country in 1867-68 By T. BLANForD, late Geolo- 
gist.to the Expedition, 8vo, with Coloured Illustrations and Geological 
Map, 215. - 


A PERSONAL NARRATIVE of a YEAR'S 


JOURNEY through CENTRAL and EASTERN ARABIA in 
i 1862-3. By W. Girrorp Patcrav®. Fifth aad Cheaper Editiog, with 
Map and Plan Crown 8vo, 6s, ° 


THE POPULATION of an OLD PEAR 


TREE , or, Stones of Insect Life From the Frenchof E. Van Bgyys- 
‘ ‘sets Edited by the Author of “ The Heir of Redclyffe.” Crown 8vo, with 
- Illustrations by Becker, 6s. 


| l 
‘SCENERY OF SCOTLAND, Vtewed in® 


;  sonnection with its Physical Geology. By A&cn1patp Grrxgn, F.R S. 
With Illustrations and a New Geological Map. Crown 8vo, ros 6a. 
“Few things could be more delightful than a Scotch tour, with Mr 
Geikie’s book in the knapsack.”—-Guardian 


MACMILLAN & CA., LONDON. š 
e d 


* b b e 
@ + a a $ + 


~~ 


e 2° 
si, 


> 


d 
































T -6 é a 
r d J r e A @e ad ` i } 
.* è e e -9 e 
; @ r) i s i !, n. x 
Z è e © ` e ; i e \ = 3 f 
x s- 
e a s. @ 
? ror S @ 7 
; c’.-© © _— 6 NATURE ¥-[4pril 20, “871 
e e ` o L ® 
“a: + 
e = 
P 
f “ OBSERVATORIES A TORIAL, TELESCOPES, "ASTRONOMICAL CLOCKS; LEVELS, EUG 
- t l 
° = a g á + 
0 ~ a >o pu oe COOKE & SONS, >À m 
£ Opticians lo A.R. H the late eines Consort, the Ro yal, amily, and Her Majesty's Mome and Indai ic rquerhinents a 
‘ i l BUCKINGHAM WORKS, FORK. =° - 
-Ilustrated Catafogues of Obsegvatories, Equatorial and all: other descriptions of Teles® es, Astronomical Cl Theodolit aT els, + 
Clinometers, Gold Band Aneroids, &c,, manufactured by T. COOKE ang SQW Sgt be had on o to the Wor be . = 
# ‘SECOND EDITION, _, “Se ge sagt ‘In One Volume, crown 8vo, with 10 Ples (7 Coloured) alf'r07 Figures Zi 
g This day, in royal 8vo, with 135 Illustrations, 28s., at n engraved on Wood, price"r4s. cloth, - 
-TRAVELS IN THE AIR: A Popular -THE SUN: Py ER: LIGHT, “FIRE, 
- Account of Balloon Voyages and Ventures, w th Recent Attempts to accom” TOR B. ri the aS A SYSTEM. By RICHARD A. PROC- 
plish the Navigation of the Air. By J: GLAISHER, of the Koyal Observa- | 4 FRA r 
tory, Greenwich. A work eee entirely on telescopic and spectroscopic observations, 
_ “Illustrated by more than roo plates, and fu'l of narratives more exciting | +... ere Using these materials with scrupulous exdctness, Mr. Proctor’s 
than many*hovels, ‘ Trayels in the Air’ will rank amongst the pleasantest an object i is to exhibit the clearest possible picture of- what is; and he has em- 
Most entertaining “books of the season.”——Morming Pest. bodied in his volume all the most recent discoveries ın solar asttonony é 
; hitherto certified "Morning Post bed 
i - RICHARD BENTLEY and SON, New Burlington Street. “ This volume is the mode] of a popular treatise on Astronamy. Mr Proc- 
3 : tor is not only one of the clearest writers who have ever expougded the dis- @ 
Now ready, in demy 8vo, with 200 Illustrations, ros. 62, . covers of sctence to a aaa iar oe but is himself an origin and 
orious iivestigator. ts work on the San records all the discoveries 
N EW AND CHEAPER EDITION OF about the centre of our system which the past few years have produced. It 
THE HEAVENS: an Illustrated Handbook of Popular, Astronomy. oY is especially fullgm the discoveries a3 to the physical constitution of the Sun 
AMEDEE GUILLEMIN. Edited by J. Norman Lockyer, F.R A.S which have been made by the observation of its total eclipsese. .... Its 
; RICHARD BENTLEY and SON, New Burlmgton Street. Sag of pctorial illustration makes the book very valuable.”—Daily ; 
i This day, in crown 8vo, with Map, y By the same Author, uniform with the above price 10S, Gde, 
é 
THREE YEARS’ SLAVERY IN PATA-|. OTHER WORLDS THAN OURS, ° 
GONIA. By M. GUINNARD.. - Second Edition, revised and enlarged ; with 14 Illustrattgps. öğ 
RICHARD BENTLEY and SON, New Burlingten Street. ; London: LONGMANS, GREEN, & co, Paternoster Row. & 
z = : Just ‘published, in 8vo, price 2s. 6d., see 
ZOOLOGICAL SOCIETY'S LATEST A SKETCH ROMANCE OR8 MOTION; 
: \ or, a Mode of Motion of the Planetary Bodies in Space, téether ‘with an 
E PUBLICATION S. Hypothetical Analysis and Synthesis of Nitrogen. BALEC LEE, r 
TRANS MOTIONS OF THE SOCIETY. London: LONGMANS, GREEN, & CO., Paternower Rowe , ° 
Vol. VII, Part 5, price 445., is now ready. It contains Papers by :— 1HE ORIGIN OF LIFE. ? Ka 
Mr. P. L SCLATER, F.R.S. On certain Species of Deer, now or lately |- - Just publish.d, in 1 vol. post 8vo, with very numerow, llustrations oy. 
living i in the Society; Menagerie. (Twelve Coloured Fiat. ) -~ gtaved on Steel, price 18s. cloth 
PROFESSOR OWEN, F, R.S. On Dinornis (Part XV.) Containingade. | THE BEGINNING, ITS WHEN. AND . 
‘ scription of various bones of Aptornis de Iaer Ci, from ar Oamaru, | ITS HOW. By MUNGO PONTON, F.R.S.E. * 9 
aw Middle Island, New Zealand, wi tional oħservations cn Aptornis ott- , 
d iformis, on Notornis Mantelli, and on Dinornis curtus. ‘(Five Plates ) London: LONGMANS, GREEN, & CO., Paternoster Rows _ è 
PROFESSOR OWEN. On Dinom aa XVI). ele da pened GAN OT’S PHYSICS, RY PROFESSOR, ATKINSON. = ne 
the internal organs of some, species, witha description of the brain, and some 
feed muscles of the head of the Apteryx Australis, T Plates.) In post 80, PP. 99°, Eri S98 Woodcute, pice $s., the Foyrth 
PROFESSOR W. PETERS ; Cantributians to the knowlege of Pectina- s: 
zor, a genus of Rodent Mammalia, from North Eastern ats d coloured, ELEMENTARY. TREATISE ON PHY fmm. 
dT coloured Plates.) SICS, Experimental and Applied, for the use of Qpleges anb Schools.. ‘e 
and two un Translated and edited from Ganor’s Eléments de Ph tysique (with the Author's 
To be obtained at the Society’s Offices, ix, Hanover Square ; at | sanction) by E. ATKINSON, Ph.D, F.C.S., Prof. of Experimental Science,. 
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E X T R A Ci T 0 F C 0 C 0 A. NATURAL HISTORY.—Just published (Ap), - 
Manufactured by l A NEW CATALOGUE OF BOOKS ON 
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Nibs, dgprived of the sara say cif i euarenere e e EA pure, and SEER 
be str resommen to those whose state © th renders a li 
diet sa i oe whose nervgus system would be unfavourably affected by the BRI TISH NATURAL Hil STORY. @ 
ent n 3 Taped D, RUHL aah mete pen sf ERT 
Re ig a a a ar asz, City Read,’ | MICROSCOPIC OBJECTS, as, which he offers for Sale either fh Sets or 
é Se A ee nas „Single specimems :— 
f ; : ; . ar r 1 ++ *Marinė Shells - 4. t., ` so species, too specimens, rss. 
7 -A st OR ey t~ +» Land and F vue 50 4; IO i 15S. 
SOE TES - British Fossils .5 .. 50 45, Io Pa 15, 
Hr settee, TS Large Series from Two to Ten Guineas and upwards, according to colt, 
è pleteness, 
e : e è JO SEPH GILLOT L, May be viewed 2nd Catalogues had on application to 
. | Sold by all Dealers throughout the Work. TH. . D, RUSSELL, Whittington Club, 37, Arundel Sered? punas; 
‘ e e ndon, W.C. 
e 
d by R. Cray Son & TAYLOR at 7 and 8, Bread Street Hill, in the City ot®London, ‘and sabiehed by MACMILLAN g Co.@ 
b ä Pome á e ý ton at z6, Bedford Street, Covent Garden. — PRURSDAY, April 20, 1871 i 
z + S @ 
è . $ e i f \ . © 6 a 
* , 3 s a 
e ad @ s è a `. gm 
® e = 





















































3 A ; = e», 7 : *y P 
‘ e , i @ Cd 
“2 t . è 
% e + “ © @ a ¢ T 
@ 
© n 6 N ° 6 a per 
s s ae i o o e KOT gs 
-e a e » : 5 
t : ¢ 
* 
sd Q 
aP 
e 
bi ws Sas » 
è a 
n 
G (= Se x 
€ e 
€ e@* 
c 
l Kad 
. E SSS SSS ee To z o 
> ə A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE , 
e o- i E l 
Se, as © > ~- “To the solid ground i 
Of Nature trusts the mind which builds for aye ”—WORDSWORTH 
No, 78, VOL. 3] THURSDAY, APRIL 27, 1871 PRICE FOURPENCE 
Cegistered as a Newspaper at the General Post Office] {All Rights are Reserved > 
"m ¢ 
t è : ae te OR ea ree GO ee eT ET 
, ANTHROPOLOGICAL INSTITUTE of BOOKS ON BOTANY. 
GREAS BRITAIN and IRELAND, 4, St. Martin’s Place, Trafalgar Square. j 
Monday, May mst, at SPM. o HENFREY’S ELEMENTARY COURSE 
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HOLLOWAY’S PILLS. — In case? of 


chronic indigestion, disordered liver, and general debdity, tbese pils are 
wonderfully effective They indeed have so general and powerful an effect ou 


the whole system that they clear away or ward off most of the ills that flesh. 


is herr to. They cleanse*the bowels, purify the blood, cone® bilious attack 
give tone to tbe stomach, exercise a healthy appetite, produce sound sleep, 

‘and impart mcreased energy to both mind and body. The adMurable pro- 

perties of these tmefamed pills are too highly appreciated to require any 

encomium here, as they are resorted to by rich and poor of every nation, 

The cures they effect are not temporary or imperfect, but they bring ably: ay 
marvellous and most beneficial change throughout theentire body, and enable 

it with renovatec power to resist the approach of gil future attacks. 
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past year, fully.maintams its reputation.” —A eneum. i 
; i ® 
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The work is complete in thirty-one Monthly numbers at 62. ch- - 
Quarterly parts, 9 at xs. 6%,'each, Part X, price 2s. In handsome. '., 
full gilt, for drawing-room or library, 20s, Givinga Life-uze Figure œ. - 5 
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